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THE TREATMENT OF STAPHYLOCOCCUS SEPTICEMIA 

WITH BACTERIOPHAGE 


ALFRED B LONGACRE, M D , HELEN ZAYTZEFF-JERN, M D , and 
FRANK L MELENEY, M D , F A C S , New York, New York 


R eports of the use of bacteriophage 
in cases of Staphylococcus aureus 
septicemia m recent years are en- 
^ couraging Unfortunately, the small 
number of cases treated with bacteriophage, 
and the lack of controls in most of the senes 
heretofore reported, make it difficult to draw 
defimte conclusions In this paper we are re- 
porting a series of 36 unselected and consecu- 
tive cases of Staphylococcus aureus septicemia 
treated with bactenophage and companng it 
with a senes of 54 unselected cases over a 10 
3'’ear penod which n ere not treated with bac- 
teriophage 


III 1925, Lawson reported a senes of 38 casi 
of hemolytic Staphylococcus aureus septic 
mia \nth 31 deaths, a mortality of 80 per cen 
In 1936, Scott reported 6S cases of hcmolyt 
Staphylococcus aureus septicemia, 8 of wffiu 
recen cd bacteriophage The 60 patients wl 
did not receive bacteriophage were treat( 
i\ ith one of the follomng agents intravenous! 
colloidal solution of iodine, metaphen, arsphe' 
amine, gentian \aolet, and acriflanne The 
v ere 49 deaths, a mortality of Si 6 per cent 
this group of 60 patients, while in tlie groi 
of S patients who had bacteriophage, the 
were onlj 4 deaths ln^ol^^ng a 50 per cci 
From the Bactcriolo;ical Rc<KaTch Laboratorj of the Depa 
College of Fht Sloans and Surgeon* Columi 
C nl\er*it> and the Surgical Servjccof the rrcsb> tenan IIo*pil 


mortaht}^ This is a small senes, but perhaps 
a significant figure In 1932, MacNeal and 
Fnsbee (4) reported 15 cases of patients who 
received bactenophage, with 8 deaths As one 
of these patients died long after the blood cul- 
ture had been repeatedly negative, it may be 
omitted in computing the mortaUty of 50 per 
cent In 1936, these authors (6) reported an- 
other series of 100 cases treated with bacteno- 
phage prepared in their laboratory, although 
many of the patients were not seen by them 
nor were they under their immechate control 
There were 75 deaths or a 75 per cent mortal- 
ity In 1933, Dutton reported 12 cases in 
which patients were treated wuth bacterio- 
phage As he states that 5 of these cases maj’’ 
not have been true septicemia, they have been 
omitted in calculatmg the mortality of 14 2 
per cent, or 1 out of 7 cases There are addi- 
tional reports of single cases throughout the 
literature These are of little value and wdl 
not be discussed 

In none of these senes is there an)" specific 
data as to the potenc)" of the bactenophage 
IMacNeal and Fnsbee (5) mention that it is 
important to use aphagew hich ispotent against 
the organism causing the mfcction How ever 
their entenon of potenc)" is the abiht) of the 
phage to dear or h zc the culture of the organ- 
ism m liquid media 


a 





SURGER-i GYNAECOLOGY AND OBSTETRICS 


We were firU to make a cufn 

prebeniive itadf of bacteriophage therapy in 
ftaphyiocDcau Kptlccmia by the aocccnfu] 
demonitratkm by Dr AlacNcal of lu tiae in a 
de*perately iJck patient fa the Prcibytenan 
Hoipital fa 1533 During the tuccmhag 6 
one or more of the manben of out ttafi 
in the Bacteriological Rcaearch Laborator) of 
the Department of S ui g a y of the Prw^e 
lian Hospital have *een and treated the 36 p* 
ticflU whose caaea are mduded fa tiua teport. 

Ai the dfalcal features of caaea of Staphvlo- 
ccKcaatareosKpdcemli are wen known tboae 
found fa this aeriei will be only briefly men- 
tioned. Everj one of these cases fulfilled our 
criteria of iepticemla, namely the typical din- 
icalpictare^oaaposlDvcbloodailtQre. They 
an had the osoal high spfafag temperature 
with lencDcytoels, aerpt fa i case of aJeu 
cetnlc fauoeinla. In every Instance the patknl 
waa dcaperaldy hi when first seen by ua. The 
portal of entry for the organism fa these cases 
is greatly divene and In some cases entirely 
Qn l nwan . 


•n£ATVrWT 

The treatment fa this aenea is dhoded into 
3 parts (a) local (b) systemic or supportive 
and (c) intravenous hactenophage. 

In a recent paper on Kptknma, one of us 
emnhasixed the respooifbflJty of the aurgeoo 
to find »nd approach the focus of Infection as 
soon os a positrve blood culture Is obtained. 
The contmual seeding of the Internal organa 
pots a tremendous ki^ on their bacteridda) 
tunctioo and the longer it Is maintained, the 
more likellbood there i* of establishing metaa- 
which cannot be reached. Thfa prtnaple 
of finding and draining the drstribuDng foens 
whenever possible was followed both m the 
phage treated caaea and fa the control teriea 

The local treatment ctmaiated in finding and 
opening widely localised fod to insure ade 
quate drainage. In addition to drainage the 
woundi in this series were imnted dally with 
mlW and bcieteriophiige applied freely to all 
parts of the wound, cither with a afa^e dolly 
dressing of a pack of fine mesh ganxe aatunted 
with bactenc^jhige, or by dehvwfagit through 
Carrel Dakin tabowhidi bad been placed Into 
the wound and brought out under the drearing 


The mtemlc treatment fa these cases con- 
sifted of the usual supportive measures used 
fa ovcnrhclmfag infections. In our scries, 
tnutsfusfans were given for definite fadicatioos 
only such as p r e^ essi ve anemia, low lerum 
protein or some other abRCmnality of the 
blood chenustry In a study of reported cases 
we find no real evidence that trajufusiocB 
carry over any immune substances for stspiiy 
facoed from the donor to the patient. Bhen 
anemia occurs, however the addition of itd 
cells is Important. 

In rivfag the baclericiphage faUavetiontiT 
the foUowfagproced ore was carried out ia Brat 
of the cases As soon as a poatira Hood cui 
turn had been reported to us, the orginlcB 
was im m e da tc ly tested for lusceptfbflJty to 
our stock bftcterwphage. Howevtt as tha 
often requires 36 to 48 hours and dace tots 
have proved that abixit 95 per cent of the 
staphyiocnccus organisms whkh we hare it- 
covert from varwos acote lesioia m hacians 
art susexptiUe to one or more of our stock 
bacteriophages, we do not delay treatmrat ss 
tfl this report b ready but start the tntnre- 
nota tberipy with om of the stock phagei 

In ondei to mfaicnbt any reaction we gire 
our first day's treatmest fa efivided doses over 
a 7 hour period as foUowi Startuig with oa 
cubic centimeter fa 1 cubic centimeter islloe, 
the phage ts given fa facreaang doses at in- 
Icrvils of I hour fa the foUowmg amounts 
ore *5 05 I »3 and a cubic centfaneters 
dilated lo times fa oonnaJ saline If at any 
stage there b a reaction the fa^ectiooa are 
stopped and resumed after 8 hours with the 
next smaller dose than the one which pro- 
duced the reaction If retetionj occjir far 
thei Increasing of the dose must be done very 
csutloutly as it Is nmbahly best to keep the 
daily doK below that one which produces a 
constant reaction. If there b do resetwo to 
the senes of injeetjons ghtn the first day 5 
cubic centfapetera are given the next morning 
and to cubic centimeters In the afternoon 
The do* fa then cautiously mcreracd by 5 
cubic centrmeteis for each injectioo untfl ibc 
patient fa receiving 50 cubic centlmeteri a dav 
or unlD the Hood culture fa negative and tlw 
temperature oormaL If the dedrtd result fa 
not obtaioed with the dose of 50 cubic centi- 
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meters a day, it can be mcreased gradually to 
loo cubic centimeters daily In some cases it 
IS better to give the larger quantities in 2 di- 
vided doses at 8 to 12 hour intervals How- 
ever, we have on occasion given the larger 
amounts in single doses without any untoward 
effects The preceding outline of the method 
of administering intravenous bacteriophage 
was employed in most of our cases However, 
m patients acutely ill, with high colony counts 
in the blood culture, or with evidence of in- 
volvement of the internal viscera such as lungs, 
kidneys, or pleura, we often were forced to m- 
crease the size of the dose more rapidly 

In our early expenences with bacteriophage 
we used relatively small doses and were not as 
certain of its potency ^LS we have been m re- 
cent years We have, therefore, divided the 
cases treated with bactenophage into 2 groups 
those treated before October, 1936, and those 
treated for the 2 years after that date At 
this time we not only mcreased the amounts 
given, but we put our cntenon for the potency 
of our phage on a much sounder basis 

DOtTBLE POTENCY TEST 

In 1935, two of US, Jern and Meleney, de- 
scnbed a new method for testmg the potency 
of bactenophage Our previous cntenon for 
potency was simply complete visible lysis in 
our savita broth cultures Tubes showmg 4 
plus lysis were filtered and the phage used 
However, when a loopful from these tubes was 
plated on 5 per cent sheep’s blood agar, it was 
frequently found that growth would develop 
on the blood agar plates, showing that the 
orgamsms were not completely killed by the 
lytic process Now the organism is first tested 
in the usual manner in a hquid medium, 
savita broth We have found savita broth, 
which IS low in protein content, much more 
favorable than asparagin as a culture medium 
for bactenophage and more effective chni- 
cally The tubes are incubated for 24 hours, 
after which all cultures showing complete clear- 
ing or 4 plus Ivsis are reinoculated on sheep’s 
blood agar plates These plates are then m- 
cubated for 24 hours It is necessarj’' for them 
to show no grov. th before we consider the or- 
^nism completel)^ susceptible to our phage 
Tlius the piotency of the phage is demon- 


TABLE I —RESULTS OF POTENCY TESTS 


Lysis in 

Growtli on plate ! 
S per cent 
sbeep s blood 

No of 
patients 

No of 
deaths 

1 

No of 1 
sur 
\^vaIs 

Ifor 
tality 
per cent 

4 + 

4+ 

31 

5 1 

16 

33 8 

4 + 

1 + to 3+ growth 

S 

4 

I 

83 

4 + 

not plated 

8 

6 

3 

75 

2 + 

— 

1 

1 

— 

100 

0 

- 

1 

I 

— 

100 



36 

17 

19 

47 


4+ “■ complete lysis i+ to 3 + ■■ partial Ij^is. 


strated not only m the broth, but also on the 
blood agar plate If there is complete, or a 
4 plus lysis m the tube and no growth, or a 
4 plus on the plate, we call it “double po- 
tency” phage 

ANALYSIS OF RESULTS 

The results of the potency tests in these 
cases are clearly illustrated m Table I As 
there were only 7 cases of the 15 m the early 
group, in which the plate test for potency was 
run, the results of this test have been sum- 
marized as a whole 

There were 21 cases m the entire senes 
which gave a 4 plus tube test and a 4 plus 
plate test Of this group 16 patients survived 
and 5 died, a mortality of only 23 8 per cent 
In the group of 13 cases which gave a 4 plus 
lysis m the tube and either less than a 4 plus 
plate test or were not tested at ah, there were 
10 deaths, and 3 survivals, or a mortality of 
76 9 per cent If, on the other hand, we con- 
sider the smaU group of 5 cases which gave a 
4 plus tube test and less than 4 plus plate test, 
we find the mortahty to be 80 per cent The 
case which showed only a 2 plus lysis m the 
tube and the remaining case m which phage 
was given but was found to produce no lysis 
in the tube each had a fatal outcome 

There can be httle doubt m those cases in 
which the test on the plate showed no growth, 
that the chmeal results were considerably bet- 
ter than in the other cases In the former, 
we know that we were usmg the most potent 
phage which could be produced against the 
orgamsm infecting the mdividual In the lat- 
ter, the phage may or may not have been the 
rnost potent that could be produced against 
the organisms in question 
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TABU n.— DOSE oT BAcmioPHAca:* 





1 Ln*w(4ai. 

*jir 


M 

TaUj 

1 mWo 

Taul 


IctWOT 

J 



U* 

•w 

Stan 

Oa t]*,<>Oct t«js 
SwrnL 
ruslcaa 

1 : 

- 


SM 



OutwaMMa incMMaiteM 


W e hiN-e found It pr»ctlcall\ Impootlblc to 
estimate acairatei> the duration of the aep- 
ill before bacteriophage irai ghm ilanj of 
the caaea, both among the lurNnwri and the 
fatalitiei, had •ymptomi whkh indicat'd bac 
tcrial invaiioQ lo or more di>'i before the ad 
mimatratlonof bacteriophage, Nhicoftheig 
wrvivota, or pet cent ^d pcmtive blood 
culturea for at Icait 3 day* brfore rccemng 
treatment, while io the groop of 17 patiente 
who died la or 71 per cent, were known to 
have had a poaldTe Uood cnltute for at leaat 
3 days before atartlng bacteriophage. There 
aeemi to be little doubt that the lociger >'lru 
lent orgahnu pemat In the blood etream, the 
more liely they are to dntlop lecoDdary ab- 
•cease* tn the nacera- CottsequenU^ the hn 
portance of eady and perditent adnunlatratlon 
of phage in cases of itaphylococaij sq}ticeinb 
cannot be too rtrooj^ empbn fixed. 

Prierr to October 1936 ottr dose of phage 
had been what we ncrw connder very made 
quate both in the amount and in the potency 
of the phage admlalitered AfprenootlyineQ 
ifcmetC tiffire were 7 ciaei in the eariy gronp 
of which received our double potency 



group not only were Larger doses given, but 
every patient rtceiTed the double potency 
phi^ Taide 11 thowi tbe doses of i^iage 
used in these • fenea. 

It b seen at once that In both groups the 
sundN'ors recoved more phage than tbe fatal 
In the eariy group of cases, with one 
exception, the maximum daily dose wo only 
35 cuWc centUMtera with an average dafly 
dose of only 5 cubic centimetm, and the total 
fnanmnm acjount given to any one patxst 
was 105 cubic centimeter*. The exception In 


TABLE m.— sms or wxTAarATic 
ABSCESSES 




LKcr 

Ivldacy 

Iftmrt 

EobcoUacou 

Jotna 

i^ncurlhzn 


CarowM liaai 
PbMriti* 

Ptott ocacie 
Sfdm 

TBynid 
Km foetid 


this group of cases received fo cuWc centi- 
meter do^ and a total amonst of 536 cubic 
centimeter*. It b also an interestingTtct that 
tUs b the one case in whkh the pidicxit had 
more than 6 positive tdood cultom after 
•tarting phage and b one of the 4 currivon 
in thb group 

Ssba^est to October 2936 we began giv 
u>g larger doees ci phage. In thb g ro ep there 
are St patlesta The maximum amomt cirea 
any one patient in a *4 hout period was t-p 
with a total amount administered in a tin^ 
«ae of a rx> cubic ctatimeter*. The avmge 
daOy adult dose waa about 50 cubic centime 
tcT* varying accordiag to the condition of the 
patient and the perristcnce of the posltfre 
Uood cnlhzret. In lonie caaeawe have foond 
it advantageous to continue with intravroocs 
pha« for 5 to 10 day* after the blood culture 
bai become negalivt. 

Man} 0/ our cues *bowed meturtatlc le- 
iloti*. Table m lisa these metastatic fod o 
found. It can be seen that tbe cases vilh 
metastascs In tbe viscera carry a much hlEMT 
naJrtality rate do those with the »ectmd 
ary lesicms in the boM* and jouit*. It U also 
bteresting to note that In the group of ear y 
only one patient with a anown nsetss- 
tiu» iorvived whDe in the later group me 
were found In all but 4 patients, leav 
lug at least II with metaitases who suirh-ed 
The sJg^cance of these figure* become* *f>- 
paient when one realises that in 14 of ibc 17 
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deaths, metastases of the viscera were found 
either at autopsy or operation It stands to 
reason that if seeding of these organs had been 
prevented or stopped earlier, these abscesses 
would have been less likely to occur It is our 
belief that bactenophage given intravenously 
plays an important part in preventing these 
metastases If this is so important, the neces- 
sity of starting early vigorous treatment with 
bactenophage cannot be overemphasized 
The time of seeding of the internal organs 
with subsequent abscess formation may take 
place early m the course of the disease This 
point IS clearly illustrated by 4 patients m 
this series who died withm 8 days after the 
onset of the first symptoms All of these cases 
came to autopsy Abscesses were found m the 
lungs, liver, and kidneys of all In some, me- 
tastases were also found in the spleen, th3rroid, 
pancreas, and endocardium However, there 
arc cases with a known sepsis of considerably 
longer duration which either never developed 
these abscesses or they subsequently cleared 
As it IS impossible to predict which patient wiU 
and which one will not develop these abscesses 
earty, it seems advisable to mstitute bacteno- 
phage therapy at an early stage so as to min- 
imize this possibility The fact assumes an 
added importance when one realizes that all 
of the 1 1 cases which came to autopsy showed 
metastases in the viscera In 4 of the remain- 
ing 6 fatal cases which did not come to au- 
topsy, abscesses were found in the subcuta- 
neous tissue, bone, jomts, or muscle, either at 
operation or b} aspiration In the other 2 
cases which did not come to autopsy no me- 
tastases were clmically demonstrable The 100 
per cent incidence of nsceral metastases m aU 
II of the cases, which were examined post- 
mortem, makes it reasonable to suppose that 
most, if not all, of the cases not examined, also 
had \nsceral metastases It is our belief that 
once these % isceral metastases have been well 
established the prospect of recoveix' is greatly 
prejudiced 

It seems to be more difficult for staphylococci 
to gam a footliold in certain organs and tissues 
of the body than in others, and vc assume tliat 
the resistant organs or tissues ha\e some de- 
fense mechanism against the organism But 
CNcn in resistant tissues the defense maj be 


TABLE W — STJmLARY OF FINAL RESULTS 


Tune of trcatnient 

No of 
cases 

No of 
sur\i\’a)s 

No of 
deaths 

MortaHU 
per cent 

Before Oct , 1036 

IS 

4 

II 

733 

Oct , 1936 to Oct , 1938 

21 

IS 

6 

285 

ToUil 

36 

19 

17 

47 2 

Controls 

54 

10 

44 

81 4 


broken down by an overwhelming seeding of 
virulent organisms Anythmg which can di- 
mmish this seeding will mmumze the number 
of metastatic foa The mechanism of bacteno- 
phage action has not been clearly demon- 
strated MacNeal believes that its chief ac- 
tions are to stimulate leucocy tosis and to render 
the organisms more susceptible to phagocyto- 
sis We have some indication also that it di- 
rectly destro)'s or injures organisms m the 
blood stream This endence be presented 
m a subsequent publication 
Table IV summanzes the results of the en- 
tire senes, dmdmg the cases into the 2 groups 
which have been desenbed previously In the 
group of 15 earl}’- cases there were ii deaths, a 
mortality of 73 3 per cent, while in the later 
group of 21 cases, there were onl}”^ 6 deaths, a 
mortality of only 28 5 per cent In the entire 
senes of 36 cases, the mortality was 47 2 per 
cent or 17 deaths These figures are consider- 
ably lower than we have been able to find m 
the literature, even for cases w'hich were treated 
m a similar manner, except for Dutton’s small 
senes A\Tien these are compared with our 
control senes of 54 patients -with 44 deaths, 
or a mortality of 81 4 per cent, the contrast 
is quite stnking It leaves no doubt in our 
minds that those patients who received bacten- 
ophage fared better than those who did not 
have the advantages of this therapeutic agent 

ANALXSIS OF FAILURES 

A rexnew of our 17 unsuccessful cases bnngs 
out some mtcresting points which show the 
importance not only of establishing the diag- 
nosis early in cases of staph} lococcus septi- 
cemia, but also of starting bactenophage as 
soon as the diagnosis has been made In some 
cases It will be necc'^san, to take daily blood 
cultures in clmicalh suspicious cases if the 
diagnosis is to be made at the earliest possible 
moment In 26 of our cases there was a dela} 
of 10 or more days betivecn the onset of the 
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firit *jToplo(nf of Mpsli and the taHrig of the 
fint blood culture. In ii caict^ or more day* 
elapsed between the fint poaltive culture and 
the atarting of intravenous phage 
Either as a result of this oday or doc to the 
overwhdinlng nature of the Infection 7 of the 
17 fatal cases were acmicomatose and practl 
caDv moribuod when they first recdved hac 
terrophage None of theae cases showed the 
ih^test response to the treatment and all of 
the 7 patieuta d>ed within *4 boors after the 
fint dose TTiere were 4 patieivU who died be- 
tween the first and dxu day after starting 
phage. Three of these were In the earlier 
group of cases and not only rec ei ved small 
doses of phage but phage of lower potency' 
thin that ^ven In the laler series. Tne 6 re 
nutnJng fatal cues aH sarvlved 6 or more days 
after the Initiation of the phage thertOT be 
foie sucormhing to their lofecteJO. AD but 1 
of these last 6 cases belong to the earUer group 
Of the 6 deaths in the later group 4 ocairrtd 
vrithin >4 hours after the first dUt of pba^ 

I Irred 1 days, and the other died on tltf u 
teenth uy It wDl be of fntarest brfefir to 
Kunmarixe these 6 (atalkies tn the Urge dose- 
high potency group 


CASE HISTOUCS 

Cass £.>!., aged 35 yean, Imale wbhe Tha 
parfent was admittM Juutaiy ij, (nr t thelmU- 
tat of Ophthahooloff vtth c oay acstory odb- 
Etli of the pper lid of rijlit The abacctf was 
Isdscd and onloed oo tb« day of adtnlwinn. Bknd 
cultort Jami^ 4 rerealed becsolytic Suphylocuc 
CHS aureus. The patkot was ffrea 14 canc ccntl' 
meters cd baetedophtfe latrareiMu]/ oo (he aUhl 
of JaBWy $. was acatdy 01 and setni-coeia 
tcM at this tuae. Ott tha soRd&i of fasuary d 
definlu tlfui of bBateral csrcmoui slons throoi 
both with tacoinallii era preteot Cootlattcms In- 
foskm o< baeteriopbaje was suited. Tcmpeiamra 
rose (0 08 6 deirees and then fell t 3 decreet 
h) tha aflemoon. Howerec, In spite of sifomts 
topportlre treatment the coom was proc'^’'**/ 
dern UQ aitd she died 00 Jtnoaiy 16 exactly 3 
dan after the onset ot first spnptooia. 

The principal poetmcrtcjn nndlnci were sent sop- 

porativa paaopbthalmitls, bOateru bBateral acute 
fopponitlW thrombophlebitis of ca I eiooutlnsf and 
imemaJ Jocular Ttias, aenU sopjairitlTe leptoroen- 
mritk ahousses I lone, beart, od Htw narto 
^kcic tumor and lobular pDeumoms. 

This wtu an unfortunate case of bflaterml 
cavernous sinus thrombosis, resulting from an 


infection In t danperoas area of the fact. Tth 
patient received Wterioplage early h the 
course of the disease and promptly after the 
fint blood culture The npVhty of tie proc 
eas snggests that the unusually virulent orgin- 
Ism in a particalarly vulnerahk spot In a sus- 
ceptible patient made the oulcDine InevItiNe 


t RH fed 5 years, wUte, mtfc. Ths 
pDcnt was admitted to the uraioflcal serrfce sf 
ftesbyteilan Hoapftal Janttacy t {or per^ 

cut fistnla at the lower u|^ of the tnpnpsUc 
oQfid, foOmriof prostatectomy on KoreiDheT ^ 
tojd. He was crstowiped with (Hficnlty e« Tta- 
naiy ss 937 N reaction took place nntll Jss- 
nary a4 at which dma he had cimdoB et tea- 
petaune to 104 deertts. Ta ap a atsi e rretiBoed (is- 
▼ated ipiklac thxtnsh 0 aodioydefrewthrooih- 
ont the remainder 01 Efa Blood cnhait oajaaaary 
to showed facmdytic Staphylococnis aoreaa Aa 
mdwelUnc catheter was Inserted. The patint was 
riftxi tranafnxicn, 150 cnbk centimeters cf hole 
blood 00 Febrnary i and Febraaiy 3 Hk tcwiM 
rapidly betame weoe and tha patient was pnctksly 
morihend on Fehroary 4, when he recetre d 50 cahic 
csitlssrienof bacteri^^ic la 500 cubic cesdswtm 
of normal aiEael tn wmocsjy Puiseandtempexitina 
fcQ but tha dlfilal ckssn did nef chanfe asd the 
patlcBt eipfj ed en February 5 
The pcladpa] astcfsy ftrytiap Id cue ne* 
BDatanlarnuandchroekpyticoaphrith lahepai- 
aafe cf umbra cute bartcria] esdoardrUk tr^ 
emU vahrt, pulmonary cmbcAsa (Infected) Uat 
craJ bflateial infarm ca hap (lafeettd) abaersws 
of Udoeya,UlateTa] Ihroabophkhitk of pehric etlm 


This was a dislressiiig com devtkipfag 00 
the wsjds loD owing a cystosomic fammstkm. 
Tbnr wss a deUy of 6 days after onset of first 
•ymptocis of sepiis before a blood culture was 
taken, plus a d^y of 5 days after first poai 
tlve cnltujT before the patient r ccelTed bacte- 
riophage. The entire duratioa of sepals wss 
probably about n days with early afpwsnce 
o( metastatic lesions. The dcUv in dkgooiis 
plus the delay in the use of phare may have 
played s rWe m the outawne ol this case the 
patient piumpUy developed an eodocardltla 


Case 3, S., colored, male. Tbs patient •* ad- 
mitted to the furflcsJ wards at St Lokc s Ilt^taJ 
with carbuacie 00 back of neck. FoDowlpf IdcWcw 

ami dralnaxe t he course wss en tlrri T sa tafa closy and 

tbe woundwaiod On ths day befort he was t be 
dlscharied be tad a cfaHL Blood cnltiirs t that time 
showed hemolytic SUphyloeoccns anreus. IT *» 
glvon At j d crams of sotfinflanride daily dortaf 
ocit 3 t 4 days, Thii tad ao notkeabte edect 
ou tho (uuiss or nnciher of coiooles of ita 
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phylococcus per cubic centimeter of blood Durmg 
the next lo to 12 days he was given relatively 
large amounts of bacteriophage mtravenously This 
was prepared in another laboratory and the potency 
IS not known His course was slowly down hill with 
a persistent high colony count in the blood stream 
Twenty-four hours before exodus he was given 50 
cubic centimeters of bactenophage prepared in our 
laboratory At this time he was semicomatose, cya- 
notic, and the pulse was rapid and feeble The blood 
culture taken subsequently showed a marked reduc- 
tion in the colony count Eighteen hours later his 
chest was tapped and 750 cubic centimeters of dirty, 
straw-colored fluid was removed, 10 to 20 cubic cen- 
timeters of phage were instilled in the pleural cavity 
and 3° cubic centimeters more given mtravenously 
His course contmued downhill and just before exodus 
he was given an additional 30 cubic centimeters of 
phage mtravenously 

The pnncipal necropsy findmgs in this case were 
bilateral lung abscesses, abscesses of heart and liver, 
empyema, bilateral kidney abscesses 

This was an unusual case, developing sepsis 
late m the course of healing of a carbuncle It 
IS most likely that he had a bactenemia early 
in the course of the disease with the estabhsh- 
ment of one or more visceral metastases which 
then began to distnbute foci, causing the fatal 
sepsis after the onginal local lesion was prac- 
tically healed In this case the several days’ 
delay caused by using sulfanilamide, which we 
now beheve is of no value m infections caused 
by the staphylococcus group of orgamsms, 
probably was significant However, the evi- 
dence suggests that metastases were already 
present at the time of the first positive blood 
culture The marked dimmution in the colony 
count in this case after the use of our “double 
potency” phage suggests that dissemmation of 
the organism might have been prevented if it 
had been admmistered earlier 

Case 4 J C , aged 26 years, male, white, was ad- 
mitted February 10, 1938, to metabolism wards on 
the medical service of the Presbytenan Hospital for 
diabetes Durmg the preceding 2 weeks he had had 
several shaking chills and a constant pain in the left 
flank He was transferred to the urological service 
February 13, 1938, and a left pennephnc abscess was 
opened and drained on February 16 In spite of 
drainage of the abscess, he continued to run a spik- 
ing fever with temperature ranging between 100 and 
104 degrees During this time he gradually devel- 
oped pain m the right flank and a mass was felt in 
the region of nght kidney Because of a persistent 
septic temperature, a blood culture was taken on 
March 18, about 49 days after his first chill In- 
travenous bacteriophage was started on March 21, 


with an imtial dose of 40 cubic centimeters given 
in divided doses over a period of 3 hours Dunng 
the next 10 days he received the following amounts 
of phage From March 22 to March 23, inclusive, 
he was given 23 cubic centimeters, 4 times a day 
On March 26, 27, 28, 29, 31, Apnl i, and April 2 
he received 60, 70, 40, 30, 73, 100, and 100 cubic 
centimetets, respectively, 4 times a day On March 
24 a right nephrotomy was done, multiple carbuncles 
being found in the nght kidney, and the wound was 
packed open Phage was used in both the nght and 
the left wounds as well as given intravenously Blood 
cultures taken dunng this illness were all positive 
for hemolytic Staphylococcus aureus His course was 
progressively downhill and he expired on Apnl 2, 1938 

The pnncipal pathological findings at autopsy in 
this case were furuncles of forehead, abscesses of 
myocardium, lungs, and adrenals, pennephntic ab- 
scesses, bilateral, acute fibnnopurulent pentonitis 
(localized), diabetes meUitus, tuberculosis of lungs 

This was a case of hemolytic Staphylococ- 
cus aureus septicemia m a known diabetic with 
metastatic foci developing first m the left and 
then in the nght kidney The sepsis as far as 
one can judge from the chmcal picture began 
at least 46 days before a blood culture was 
taken Intravenous bactenophage was not 
started until 3 days later, when there was 
chmcal evidence of metastatic lesions m the 
opposite kidney but operation was delayed 
Under these circumstances, m spite of large 
doses of our double potency phage, the course 
was downhill and the patient expired 15 days 
later Dunng the last 10 days of this boy’s 
lUness It was practically impossible to control 
his diabetes The delayed diagnosis of septi- 
cemia, the delayed operation, and the delayed 
admmistration of bactenophage, all probably 
played a part in the fatal outcome, but the 
underlying diabetes and the extensive visceral 
metastases, which probably developed early, 
may have rendered the outcome mevitable 

Case 3 MB, aged 3 years, female, was adrmtted 
September 29, 1936, with the diagnosis of lympho- 
blastic leucemia There was a vague history of in- 
fection dunng the preceding month Blood cultures 
September 29, 1936, revealed Staphylococcus aureus 
Two subsequent blood cultures on October 1 and 
October 3 were also positive No focus of infection 
was found White blood count on admission was 
2,300, polymorphonuclears, 49 per cent, lympho- 
cytes, 43 per cent, myelocytes, 7 per cent On 
October 3 the patient was given 10 cubic centime- 
ters of bactenophage mtravenously Even though 
the patient hved until October 7, she was not given 
any more phage 
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Tfc« iwiiidpil ttrtopiy ftadinjt* tbtcnwla 

llTW. heart, Udseya aad lam. iDfarcU trf qiteen 

aod liTCT tlinxnW (lafecterf) In bepOk and %tA^ 
▼rliti lobular pseuroaola, {aimdlce doe t obttrsc 
tioo of c oFT i TTW o bOc doct from mitalcle pre*nre. 

Thii case represents a severe terminal in 
lection in a case of leuccnut during an aleu 
ccmlc phase. The result iras not uoetp*ctcd 
and coiild hartDj have been prevented 

Cur 6. R,S, fed tg jraii, female u admhlcd 
to a wborbaii boapltu January 14 938, foe car 

buBCls of 5 da^ duratkm. Three days prior to her 
admkekru sbe begaa to hare ihailag rKfni utd *aa 
known to he nrnrrtng an cieraled temperature, bat 
no blood culturt was ftm The atrbande was In- 
deed and drained ob JanuOT a.^ and the patient 
(Qacharttd oa January afi. Tu uy after b«r dla- 
dtaife the waa readinltted lor pailn In her right 
flank. At Lhii time her temperarure was tot do- 
grm and her pulae rate 14a She was aent^ ID 
and had algna prUntfwg toward an InfrctioQ of her 
right kidn^ Cystoicopie: eiamlnalloQ oa Jaan- 
■ry aS was nega U re. Blood aJture 00 January *p 
revealed hemolytic SUphybcoccua aurwa. Sha 
was seen by one of u, FX, 1 L, and Int rav enoqa 
baeterlocba^ was neoeusended but poetponed. 
Tbt Uimey wn explored oa Jaoniry 30 tad 
(ouiwl to COB tain multkfe earfauodes. ibm were 
Indaed and dufMt The cnltme ef tte woead 
thoaed hemolytic Staa h yk wtrn a aereet, Baaetlo- 
phage wii Imj o d BCeq Into the drainage tnbe dally 
A teemd blood enttara oa Jamury 3 before gl 
tsg IntravcBOOS pbare ahowod approximately 400 
coiooles of bemolftl Stapfiylococctti aureus per 
cubic ceDtinetcr On Jaxniary 3 the padent was 
gi TCo tA75 cubic centhnetea of pba^p httrare 
nously lo gradnaHy Increased doses, a^ ob Feb- 
ruary she i cc en ed ^ cnNc crotfa^en more <0- 
rided Int s dcNea. ifowerer b of transfo- 
sloBS and other inpp leme BtarT asnoartlre therapy 
the coarm was prcyremlrdy aowntull and the did 
oa February oj*- Blood culture oa February 
bowed 700 cDloolm per cubk rentl met er 

The antopay finitinp mert Umited to the Udoey 
and hingi, both of whu showed multi fie abscesses 

In aU probibOity the onset of sepsis b this 
/-ssw occurred 3 days before her first admisstoo 
This Teas not rect^nijtd until her second ad 
mlmw i and 8 days after the ocaet of her 
carbundc when she already had metastatic 
abscesses In ber ri^t kJdney There was an 
additional delay of 3 days before the Wood 
cnllurt revealed the 5tJ^>dococcna and a 
total of to dajT dapacd between the onset of 
ber sj-mptoms of sepau and the alaitm^ of 
iDtravTQOiu bactenophage. Tie diagnosis of 
septicemia might hare b^ made earber and 


hacteriophage administered eadier However 
the rapid development of visceral metaatasre 

rendered prognosis In any event extremely bai 

HUTOUES Ef 6 SUCCESSruL CASES 

In conlraat with the lummanes of the 6 
fatalities of the later group the foOowiDgiac 
ceasfol cases are reported as ciamples of pa 
tients in whom the bacteriophage plaved an 
important If not essential rfile In recoveij 
These 6 cases are selected also because ttej 
Diuftrate difierent phases of this 

Cast I LB tgtd royrart female, was admitted 
I the gynacolocical terrka of Sloan Ucapltal for a 
myciaectomy wnJci aai perfonaed cm September an. 

036. After ^xTaiioe the ran stormy couoe hh 

tempera rtre spiking between i ana 05 degrees. 
Thb ta associated ah h tome tweflln I uid redwwi 
of her oond. On October she bad a ttwHng 
cUD. Blood rultuies taken during chCl revealed 
ofyticStaphylcicocau areuaasmd cuharetskrast 
the lower ai^e of her woond Tbe wound was th-**' 
•pnad sBghUr at hi upper Sod loaer polea a^ 
tnnaudMUjd-tJOTmgh dram were placed. 1 spit cf 
tajsouikas and the ureal sBpponhre treatJocPt her 
coarse was prcigrewJ nly dernU!] over • period of 
>0 days, diumg the last 3 of which she wsi tmtloBsl 
and at Htsas teniroaiatcae, and she wia ei pe c ted to 
dm Five blood caltEres acre takes dunng tUs pe< 
rlod and all were poddvs. On October so ibe ns 
gkes ro csbre cxnlbortert of bacteriepAan tat»' 
reooaaJy in ooe dote- \ blood ruKure taktn iust 
before starting pbags wa> pcelUve. Twesty-tooi 
boors later another cnltOR taken Just before tha 
second dose of ro cubic ctBtinKten of phage was 
negatlre. AS cultures nbaequent to this date ere 
negative. In ipUe of aiaik^ unprovemeut la her 
general cnoditicB the coBtlnued to run leterresJuje 
aady between ncrmal and to degrees, abe was 
the^ore given an aAditioea] ro cubic cestlmetea 
of phage OB October ad, 936. ExamloatkiB thea re- 
vealed a pelvic aboc es a, which bter ruptaied spoe- 
UaaoQiIy Int the wound. FoQowi g thb the course 
was urwreolfu], and lh« patient wasdtachaiiedcoa 
pietdy healed. Tbe wound waa dressed snth daUr 
Irrlgatka and fatslDlatlons of bacterkphage. 

This is a brilUant result Id 1 poatoperative 
infection with lubaequcnt sepsis. The p* 
dent a life was despaired of before the phngc 
wassUrted. TTie Immedistc ditappeaiance of 
orgnoisms from the Wood stream after the 
first dose srai dramatic, but hardly less so than 
the patient s cilmcaJ response once her sepvis 
was nndcT control It illustrates that the 
phage may be given In large Initial amounts 
to patients who are cntrcaiiy 01 
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Case 2 S D , aged 35 years, colored, male, was 
admitted to the surgical ivards of the Presbytenan 
Hospital on March 14, 1937, with a diagnosis of pro- 
lapsed and ulcerating hemorrhoids Nine days pnor 
to admission he began to have pain in his rectum, 
and 7 days before admission he had a shaking chill 
On admission his temperature was 102 degrees Ex- 
amination showed large protruding ulcerated hemor- 
rhoids Blood cultures on March 16 and March 
18 revealed hemolytic Staphylococcus aureus Rec- 
tal examination showed a large edematous and 
indurated seminal vesicle on the right This was 
opened and drained through a penneal incision 
The operation was thought to establish inadequate 
drainage Bactenophage was started on March 19, 
intravenously and also applied locallj' The blood 
cultures remained positive 16 days after starting 
phage The patient made an uneventful recovery 
and was discharged Subsequently he was read- 
mitted on 2 occasions for drainage of 2 Brodie 
abscesses of his nght tibia These also revealed 
hemolytic Staphylococcus aureus and probably re- 
present dela\ ed appearance of metastatic abscesses 
They were treated locally with bacteriophage and 
promptly healed 

This IS an interesting case of septicemia m 
a colored male The distnbuting focus on 
admission was the nght seminal vesicle He 
had his first symptom of sepsis 7 days pnor to 
admission and 13 days before receiving bac- 
teriophage In view of the long duration of 
his sepsis it was surprising that he did not 
develop demonstrable foci in some of his 
viscera The second blood culture before 
phage was given revealed the presence of a 
spontaneous bacteriophage which may have 
inhibited the growth of organisms m his blood 
and minimized the establishment of metastatic 
foci It did not, however, prevent the growth 
of organisms when his blood was transferred 
to artificial media The phenomenon of the 
spontaneous appearance of bacteriophage, 
which we have obserx'cd m one other case, is 
being studied and ivill be reported m a sub- 
sequent paper 

Case 3 E \ , aged 54, male, was admitted to a 
suburban hospital April 5, 1037, for an aheolar ab- 
scess Two weeks before admission he began to have 
pain and swelling in his nose The involved area 
was drained, but he continued to have lexer, head- 
aches, and generalized bodx pains Temperature on 
admission was 102 to 104 degrees The mucous mem- 
branes coxering hard palate and gums were swollen 
and red and pus was draining from the upper 
gum margin Blood culture on April 5 rcxcaled 
hemoK lie btaphx lococcus aureus He w as gi\ cn one 


dose of prontyhn It w as discontmued and over the 
next 3 daj's he received alcohol 10 per cent infusions 
Bactenophage was started on April 8 At this time 
he had definite evidence of fluid in his nght chest 
This was tapped Apnl 8, and a dirty yellow cloudy 
fluid was wathdrawn, which yielded the organism 
Ten cubic centimeters of phage was introduced into 
the pleural cavity During the next 20 days he re- 
ceived 16 intravenous injections of 50 cubic centi- 
meters of bacteriophage Bacteriophage was also 
applied locally to the gum area The last positive 
blood culture was obtained on Apnl 14, 1937, or 5 
days after the first dose of phage The patient then 
proceeded to make an uneventful recovery 

When first seen by us, this patient was very 
ill xvith metastatic lesions in the lung and 
pleura The fluid aspirated on Apnl 8, 1937, 
was the only fluid obtained from the chest 
There was no evidence of a reaccumulation 
It IS another example of a recovery from a case 
of hemoljdic Staphylococcus aureus sepsis in 
a patient who was desperately ill at the time 
bactenophage was started 

Case 4 F P , aged 8 months, male, was admitted 
to Babies Hospital June i, 1937, with a diagnosis of 
acute osteomyelitis of nght tibia and ceUuhtis of the 
great nght toe Ten days pnor to admission he had 
contracted an upper respiratory infection This was 
followed by a cellulitis with threatening gangrene of 
his toe Temperature on admission was 105 degrees 
Blood culture on June 2 revealed hemolytic Sta- 
phylococcus aureus Intravenous bactenophage xvas 
started on June 4, 2 days after the first positive 
blood cultures Dunng the course of the next 20 
dajs he received a total of 125 cubic centimeters 
of bacteriophage intravenously Blood cultures on 
June 13 and June 18 xvere positive Subsequent 
blood cultures were all negative Intravenous bac- 
tenophage was continued for 6 days after his last 
positive blood culture During the course of phage 
therapy the osteomj elitis of his nght tibia was 
incised and drained on June 11 The following 
metastatic abscesses later developed and were also 
drained June 25, right humerus, July 9, prepatellar 
bursa, February 16, 193S, carpal bones of right wnst, 
March 8, scalp, March 24, right arm and chest wall 
Upon discharge from the hospital he had a small 
sinus over the tibial wound This healed promptly 
Phage was also applied to local lesions The patient 
was seen at frequent interxals and had to be read- 
mitted in September, 1938, with abscesses of occiput 
and nght zjgoma These were incised and drained 
and healed promptly 

This case illustrates a hematogenous osteo- 
myelitis xxuth septicemia in an infant The 
patient was desperateh ill on his first admis- 
sion and little hope of recovcr\ was antici- 
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patei HU aqab pcrdsted 14 dajt after 
bacteriophage wu lUrted There waj at no 
time e\idcncc of pulmonarv or renal invoI\-e 
menL Metastatic leoons de\‘elciped Id tiasun 
which could be readied Burglcall\ The sue 
craaful outcooic of tha dlae^ In an infant b 
verj rare There are ooly 3 recovenea In the 
group of 34 children, who did not reedrt 
bacteriophage a mortalitj of 87 5 per cenL 
In the icries which received phage there are 
II caae* In children with 4 deaths giving a 
36 3 per cent roortality In the late group of 
thb acnes there were 6 case* of aente orteo- 
mj'djtb with aepticemia In chfldren with oo 
fatalltic*. Consequentli we are of the opinion 
that in children with thb tvpe of aeptlcanla, 
aasoaated with an acute oatcomyelltK we can 
offer a fairly good progDoau if tbcj receive 
Intravenous bacteriopha^ early in the couric 
of the dbeaae 

Cun 3 NJL, fed 3 yean mak auadoutted 
t the Do*e and tbrat aervhx of rmbytem Hoa- 
pltal J iy r? 937 alth cQifoafk etf cote tgp- 
pontrrtlraiuliiiiajila. H atjeeniicoaiatoeeaM 
irrttki&al on admaaka. Tbea u elllaf 

of left ireoul riaot area ahh auried edema of C) 
bda and is the rei^a of the ebbeOa Blood cohore 
Toly 3 rtveakd Demofytlc Suph^dococerta toieua. 
Meteriopiuge ns etarted 00 \afaA t asd be re 
enved s dma or total of So cubk caUimettn. 
On Aoftat 3 tbe soft useee* over the froetal aiovs 
acre alddy dratned and an osteoaielills of tbe 
bony nuh of the tmos ai demoojQrated. Blood 
cuhttre on Anpat 3 937 u talen fort befoee 

the Mcockd doM of ph^ and aas oefatlTC. Fot- 
krrlof tbe fint dose of pbsfe the (cmperahne 
droppra and tbe pa mt began t forv raUoaaJ lie 
aentont an nneveBlfol recovtry tboot develop- 
h)f denKKUtnbfe abece a sea. 

Thu was a caae of septicemia with the prin 
dpal focus of dutributioo In the dangcroaa 
arew of tbe left frontal nmu. The blood col 
ture In thu case became negative after the 
tint doae of phage near as can be ami 
ratd\ determined the total duration of the 
lepab In thb case was about 4 dayi. 

Cam 6 M T aged 4 >’etrv male u dmilttd 
to tbe metfical service of rmbyterii HofpfUl 
\pdl 0, 53S altb diagno"! of fever of tmLno»ii 
erioi^ Trm da pnoc t dmltdoci be had had 

K»Hnf f4<rT1 laMing 5 mumtei. D ring tbe next 
3 di) be ran sfHbing fever rmaging bet etn » 
and 3 degrees (>n dm»4«i be »aa semlconi tow 
and imlMoal Tbe ooir pcr«itfTe pli>-a*cal floifing 


»at pala oa mock* of right hJp There «ta sEgii 
neOiog and tmderaew over tbe great trochanter 
and neeV ef tbe fenmr bat DO rednew Tbe firrt <£. 
agnoab as rbenmatic fever \ Wood cah re <* 
April » revealed hemoIrtK SUph\k»coeCTia areas 
During the next 7 daea he a»s jtfrcn anlfanilimide 
jJlgram daflr During this time the Uood cahi re 

remained perdtiva nd bis cEnical rtoiire be 
cnnlcg pTofrewhrij- morse mllhoat enderare of aar 
efikUibutlDg focn other than pal [n tltt right bp 
\ raj fiina ibored do evideoce ef aa trtlriih <w 
oateoroydltla. On April 9 938, he as started ce 
iotramMos bacteriophan acek after tbe b t 
pcmliiee blood cuJtare. He aa npfdlj marled p 
t 00 nibic centlmeteti per day and over penod 
of I dayi received 900 cubic centimeters erf pkage 
Poor da> after starilng bacteriophage the blood 
cahme maa negative ana tbe pauent began t In 
prove dluKallv ftb retnra of menlaJ famJtks 
asd drop la hia lanperature to ooemaL n them 
mada an mevest/uJ re tinny 

Thb esse Illustrated 3 Interallng (eatum 
Flrit that mUanlhunlde ftfled to ctmlrtJ or 
stop the sepucemia second, that tha b tbe 
onl> case in tbe scries in which a datributing 
focos was not fomid with certainly FoOow-op 
cnraiicatiQcs cm this pabent have given ra- 
nonnil lefolts. 

rOlQUJtY Ajro CXOCCLUSIOV 

I Thlrty-*ii conaccutlve unsdected cues 
o( Staphyiococcus auma septicemia treated 
with bictmophigc have been pmented. 

1 An additloTul 54 ucsciected cases have 
been taken from the records of the Pmb\ 
tcrian Hospital as a control group 

3 In presenting the 36 cases In thb serif* 
we have diuded them into a group* tboec 
treated prior to October 1936 and Ihow 
treated lubsequcntlv In 1936 the potency 
of our phage was roarkcdlj Improved and tbe 
amount gheo was coojiderahi) Increased. 

4. A new method for determining the 
tencv of phage has been brleflj duaa*ed. The 
phages used daring tbe last a >ears wot not 
onl) able to clear tbe culture of the organbm 
in liquid medium but to pie\ eiit mbsequent 
growth 00 a Wood agar plate To thb phage 
we have given the name double potenc% 
phage 

5 The method of adminbtering the bac 
tenophage has been outlined 

6 The frTquenc\ of metastatk leskma his 
been dudosed 
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7 I lu morlnliU in tliw M.nc" i\a« (a) 

I arh uroiij), iTca«csor73 ^ per cent, (b") late 
jirmij) ’I ciKe or 285 per ce’nl, fc) entire 
jrroup 36 ran^ or ^7 2 per cent, (<lj control 
firoii]) 34 ea^sorSi 4 percent (untreated) 

.S 1 he ca^es of pilients tre ittd b\ others, 
U'-mjt ln( teriojili igt prepared in other hbora- 
tonc'- shou mortalile rate-. \ in inp from 14 2 
p( r ce III in i m nes of 7 mte to 75 jicr cent in 
i --e Ties of too 

0 \ reeieu of the literitiire dious the 

mort dit\ of tins di'-e isc in c im.s nlnch did not 
n reive bieli rioplnpe to be about 80 per cent 

10 I lu poevible e ums for fnhire in tlie 6 
fat il c ie( e in till lat( proup have bein dn 
ru'-ed 

11 1 lu nmieu i 1 features of 0 successful 
r is( s ha\ e b( e n jiri st nt( d 

rile results obtanud in this smes of easts 
(spmalh ihost m the last 2 \ears, male us 
fill Certain that baetenophapo olTtrs a favor- 
able prnpnosis to patients ill with thisdistase 
if till phape' is of a hiph pote lu \ if it is pi\ < n 


1 1 

in large doses anel sudieaenth earl\ in the 
course of the di'east 

Utm h lt> cTprt'S our 2nlilu')i ami appreenlion to tlic 
phesicnns artl surctnn , « lio t inille referred tlic^c ca e 
to us and who ha\r j:i\fn us pirmis ion to publi h Ibt -c 
rc|yirts Ms^i «e desire to esprt-s our ippixt nlmn fo- tlic 
aid of \nnc (,untlicr Cooper anil June C) cinvnn stniis in 
ihc pa(nnlinn of ilic Inrtcri iphaef 

niitLioGRM’in 

1 l)lTTo\ I O Tlienpoutic u c of Inrtcnop’nEe with 

spe-aal afin ncc losnpht lot >ci us Sotjiii [ ajed 
«ot3 17 174-370 

2 Ji K IliLis and Mill M 1 p\'I I S|ud,e mine 

tcnopha^c III J I41I1 Clin Meil 103(1 ;; jSj 

3 1 33 'OS 1 nr 11 >pj C 1 hi ‘■i^niiii inn of lihxxi cti! 

tuit J Ijh iC Clin aicil , iti.e 11 1 170-1 170 

4 MvcNise \\ J and I I Jsni I ] i IHrltnophnci as 

a thcrai>culir a^ent m stiphe losocrus Imiirumn 
J \m VI \s« , 11)3- 1)0 iieo 

5 Idem Jlicit nopln^c ireiu tointient \m J \I Sr 

10, e> 101 );i-j;o 

6 Idem 1 Inc liundti d pain nt- ih sinphi Imori u sipti 

riinn rescuing bniUnnpInn srrenet Vri J Vf 
S. 103 '> l')i 170-101 

7 Ml LI le.Iresi I 1 he loetcn I’o^inl ard ‘iirr al 

pnt cip'ts in the nnmcimint iI «urjura! scpinmin 
surv (>Mcc iS. Olisl lot'’ < ~ 513-,.! 
a 'sonTT Ml 1 11 Hu pnrripUs of iriatnmt of jpii 
remn J \ni M \ , 103(1 10, 1 aU i'p) 



THE SURGICAL AND ANATOMICAL ASPECTS OF 
A CASE OF DOUBLE LO\I ER LIP 


MIODEL L HASON M D Fj\.CS, BL«ai J A.NSON riuD Olnl- Sc.) uid 
UNDS,^! E BEATON M D OaorH Illinoa 


C ots GENITAL UbuJ Up pita were 
described bj Padgett Id 1938 a* one 
of the rarwt inonuUe* of the ho 
man bod} Thu aboomullty is also 
tjaowii as congtilal fistula,” paramedian 
sinus, and by \iLnQui other names. The> 
are deforming malformations which are direct 
ly hcreditaiy predominant among females 
and rarer In the upper than In the lorcr bp 
Commonly Induoed In. the catemry of pit 
are those recenei which astume the form of 
an elongated slit or “tpbt rather than that 
of a sb^t, cylindrical depreaiioii- To the 
former group bekmgi the case of the present 
wnteri, since the rnslformitioo consBled of 
corooall) placed lald These sola were 
situated Just within the vermOwo border of 
the loirer lip Interrupted at the midline by a 
moond of mucous membrene (Fig i) T 1 ^ 
lay near the line of yincdoo of the smooth or 
gl^Tous, and the papQiose or so called riUoos, 
jxxaes of the Up extending downward Into the 
substance of the bp both pits narrowed as 
the} approached the ierd of the labial mus- 
culature. 

The dose relation of the auJeate fissures 
to the line dl^Tding the labial rones fn\dtes 
speculation as to the cause of this otKoaunon 
malfomutiocu In the present artldc the 
authors therefore propose not only to present 
the surgical and anatomical features of an 
additional rs*e but also those a^wets which 
are primarO} comparative embryoIogicaL 


CASI mSTOlY 

The patient, J L., ww s »eU noorisbed male 9 
jw» oTsfe, soehinf 5 pouudi. Hi had con- 
genital p<ti’^ on m* Wsrr lip, taateraDy plaetd but 
DOt qsue fjTniDetrfcaJ these plti occaskmed no 

Fi»« Drfrft (T SwrnT 
UmaiaT NartW^atm Iwrmwxj U kcO caier**- 

boo V» rn to™ iS* bn«- . , , 

■ • ■ aa ■Uiatios ^ 

0 blealM aala arijbUe mr 


troubieatanf time. The patient s tathet paternal 
gn de, and c«o couilas ha t dmhar bQatcnl, enn- 
Ccnltal tokl all of shjch sere rrmptmlen 
Tbesala sne located extereatb’ on theknrer tm 

oncon each skW of the Boei^ Hoe l»t slth ili^ 

aiymmctiT fFT*. ) Their arrsnjemeat mneated 
sedse of tbaoe set Into the lover Up in coresal 
piane aepaiatlM the iiw border int anteropo*- 
terioe hairaa. lu nib of each aalcos fdl a > 
ftadually Impartina t the orifice lie fonn of fun- 
nd and these vaQj graduaUr tapered t the flax 
vhen the (fiameter vaa that of larfc oulch Both 
pockets cm taioed mucus. EKmtnsloiisof tbedepres- 
SMmt tslen fa ri*, were as foUom le^ 75 ceatj- 
meterlonf, r cenllioeteT dc^ nthl, centimeter 
10% o 6t cendneter deep. The pocket of the left 
halt of the Up was toore aaccubr than that of the 
rlfht JtUnf fnxn the floex of each pit vas small 
pepfEary no™. TVs tisane bnmedlUtdy remgsdat 
the pita, and that ocxuprisf the ente of the lip, 
p oei gjc d a more reddened aM f rsfl u t i r ppeeruee 
than <fid the cocmal ebbcooi membrue coredoc 
the ranaiader of the UhfaJ acrlart 
StrpMi /racedaer 'Rie defonunf etfect of the 
tnKpiU or the lar^ suld b eftea csbadenble and 
pred o cta a cxmdlllm so ohlertkiBsUe as t vam t 
tttrileal kterfcstsoa. CorrectioQ b cnttocsanlj 
compDahed by cempletely i traottag the prohuiecd 
area of ttrocous meabrane and the nbmncteal |lan- 
dolar bane aaaodsted Ith the fiatnloos tract 
Iim-mIiki b made Inro the mnctNal la)^ to the oct 
aide of the depmeed p orti oo of the lip after re- 
moral, the edfa of the voond are broafhc tofether 
with nturca. 

The vedfe-ebaped pfect cootamins pita, in the 
cnrrait case, ata exoeed br means of locWms which 
foOoved the loAX aab of the lip CFi( j) pasdof In 
Croat of anrl bemsd the Inrofnted reas After le 
ownal it as poadhk t brins the tnocoos mem 
bnne of the p ije t Bi oi lahial surface forward to the 
anletkx edfc of the incakn, and the r e b y obtala 
fhvn linear mtnre CVeare sras node hh siA 
» tlttut the use of drawing After rtpe r the lip 
which had prerioody ppeared protnherant and 
bnibovs (Fig ) aartnsed nonml thlrksrse od 
rrv,, bSul Uw4* lo m !■ UoiTe* hj <SrTct 

borXur •nsnba ta l.ad7 ud Skrar (»OiSl W Wnn 
■md tS* Lsnlws cxtOTTlT, vaji tu n as n bsti 

It riM rwaix— rau MBimt InU' Tb* uwi nvnm 

rsperua Sr D«r 1 «l) tr™ taaali » "f* 

iIm ilrf sHiSj nj n wf n v sod • tarSniaW fr yican CT 

*ilnaijrri ui S» p(T ctwt • 

Istias <W pectit a Ckr Irt wl« wi 
1 1 II —tir 
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Fig I Lips of the patient pnor to operation shomng the normal upper and the 
sulcated, lower lip, the point of the arrow touches the line of junction of the glabrous 
and villous zones Five sevenths natural size 

Fig 2 Lips 3 months after operation Five sevenths natural size 
Fig 3 Excised piece, epithelial surface Xi’/r 

Fig 4 Sagittal section through the sulcus in the excised piece, center of the sulcated 
portion of the left side The positions of the areas illustrated in Figures s to 7 are 
indicated by demarcated areas correspondingly numbered Xri 


contour (Fig 2) Recovery was uneventful and the 
patient was discharged in an improved condition 

ANATOMY 

Excised piece (gross) Measured in alcohol 
the excised piece of labial tissue was 3 7 
centimeters long, the maximum width of the 
right half was i i centimeters, that of the left 
I 4 centimeters, the maximum depth was 1 3 
centimeters on the right side, and i o centi- 
meter on the left (Fig 3) The piece included 
the area between the sulci 
The surgical incision, anteriorly, passed 
just in front of the line of junction (Fig i, 
arrow) of the two areas of the mucous mem- 


brane, the forward area being the smooth 
zone, or pars glabra, the rear area the so 
called villous zone, or pars vdlosa, of the red 
portion of the lip 

SECTIONS (histology)^ 

TallMermal papillae from the subjacent 
connective tissue stroma project regularly 
into the basal aspect of the labial epithelium, 
this feature is very striking m the newborn 
infant (Fig ii), and progressively less so m 
the infant, child, and adult The red color of 


‘b. .cclionv wcr. 




< to I Sckcttd umi, Ucker u*|LilhnUpo 
(akalKl trt* kft half lip) Fwo 5 to 7 

Rprant portloe* al tb* vctioi iJiiMi.»ikJu>J»pbcd •• 

TiL denool p>f P« (irndnlAl by ibc ut< 3«X 
mr tbe atooth ot tbo qd tb* poattnea nH ti tbo 

hU^f 


ric i. TbS paptBf (tV >0 tUcifned cpnbduB (Mt) 
n Ibo middl* lllol ol tia nim 

Fv. 7 Thakcwd tpatUna dcndcd orrectn 
(rifbl), IB tbe IncT Utsd et lLi lulaa 
Flf. S Dcmled drraaJ papila, ml lb* anbn *t tba 
■km, OB tb* UlUrb wbU kcUcci m tba cm 

OlaMntfd b Fi{«^ 4 t 7 


tie lips it due to the pretence of thete tall the pretest ipedmen these papJlx were 
papUbc with tttodated \-aicuUr network, abundant and of itrikinx height (Fl^ 4 to 8) 
and to the occurrence of dekhn in the epfibe the\ oot onlj attained the turface (Fig 5 
Ual cell*, rendering the law trantlncmt. In arrow) but actualli were preient as papQlote 
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projections (Fig 8, arrow) Glands of the 
branched tubular vanety, regularly present m 
the oral mucous membrane, occurred here m 
the stroma, anterior and posterior to the 
sulcus (Fig 4), the ducts of these glands 
emptied most commonly into the lowermost 
part of the sulcus The mucous secretion pro- 
duced by the glands was noted at physical 
examination Areas were present near the 
floor of the sulcus in which the epithelial layer 
was wanting, the connective tissue was left 
exposed (Fig 7) 

The villous zone in the lip of the newborn 
mfant is markedly thicker than the glabrous 
area (Figs g and 10) , in the adult the differ- 
ence is usually not striking, since the pars 
villosa IS no longer an area of excessive epi- 
thehal hypertrophy However, in the present 
case this feature of thickening obtamed to a 
degree mthm that part of the villosa which was 
earned downward into the sulcus (Figs 6 and 
7), as if a primitive character were retained 
along an anomalous stnp of tissue In the 
present case the sulcus is within villous terri- 
tory, although the dechvity begins near the 
junction of the glabrous and villous zones 
(Fig I, arrow, Fig ii) 

EMBRYOLOGY 

Smee the common form of double lip is a 
congenital anomaly, a brief description of the 
development of the normal lip may be of 
service in an attempt to understand the 
aberrant labial structure 

In the lips of tlie human embryo of 70 milli- 
meters length (CR),*^ the epithelium internal 
to the cutaneous area is noticeably thickened, 
(1, Fig 43), foreshadowing the formation of 
a true zonal arrangement of the mucous mem- 
brane in the late fetus and the newborn 
infant (Fig ii) The zones become less pro- 
nounced dunng the first few weeks of post- 
natal life and are usuaU}^ indistinct in the 
adult When denuded of epithelium, “long, 
soft, villous-like outgrowths” appear on the 
innermost zone, when so treated, thej"^ were 
figured as “papilla;” b)" Ruysch in 1707 
Luschka, in 1863, first described them with 
modern precision, and since then the}^ have 
been the subject of important studies b> 

'CR«CephaIon mmp raeaiunrment 


Neustaetter m 1895, Stieda in 1899, Ramm 
in 1905, and others The portion of the hp 
which bears these villi is clearly distinguish- 
able to the naked eye, and the mdivadual pro- 
jections with their vascular cores may be seen 
on low magnification In 1895, Neustaetter 
stated that so far as his investigations showed, 
human lips alone are provided with these 
zones, the outer one of which is smooth, and 
the inner zone villous^ ascnbing the anatom- 
ical condition to the shortness of the nipples 
and flatness of the central area of the breasts 
m women, he is of the opinion that human 
infants require a special “ Greff apparat” for 
an airtight contact - 

But no such free viUi occur in pars villosa 
of the lips of living infants, although sug- 
gested by Ramm in 1905 and once circulated 
widely in influential American textbooks 
The socalled villous zone bears no elevations 
prominent enough to be desenbed as even 
nodular (i, 10) Yet this zone is clearly 
recognizable through its stnate nature, an 
appearance produced by the presence of en- 
gorged capfllanes withm the underlying pa- 
pilla; Wlule freshly excised, unfixed lips 
present the same conditions, in somewhat 
dried, excised bps, the “viUous” zone is 
nodular, due to contraction of the epithehum 
over the tall papfllm, and the latter is actually 
visible through the translucent investing epi- 
thelium When a fixmg agent is apphed to a 
fresh specunen, the epithehum shnnks and its 
surface becomes pebbly The hummocks thus 
produced he over the dermal papiUse and the 
depressed areas are situated between the 
papillie Only m specimens immersed for a 
considerable penod in a macerating agent, 
either natural (ammotic fluid) or artiffaal 
(Ringer’s solutions, etc), do free, taU, vilh 

niljc entrance to the mouth of vertebrates tend5 to be guarded by a 
pair of folds over which the skin makes a transition to the mucous mem 
brane (i) ThU transition is effected through two rones The 

inner rone (a part vdllosa) is tegularlj a. region of v’cry tbick epUhelium 
and of tall dermal papdicc it is the seat of great proIifcnitl\-c acti\nt> 
leading to the production of v-anems papilla? and \ilh. both In the lower 
wtebrates and in mammals It may therefore be said that homologous 

lips arc found at certain stagM of development in some representaui'es 
of all classes of vertebrates The /unctions of the vertebrate Up are 3 
sensorj, prehensile and adhesive which are dcv’clop^ in vnrjnng de- 
grees Those of the cod have the most conspicuous sense organs those of 
the tadpole wrlh their epithelial teeth and of grazlM animals through 
iheiT intrinsic muscles arc the most prehensile the bps of petrom>*zon 
and of the vampire provided with abundant vilD arc the most adhe- 
sive 

*nowever among mammals nursing ma> be accomplished without this 
apparatus and even before lips hav^c developed as in the opossum and 
rat 




the lipi u due to the prc*eoce of thoe Ull the present ipcdmen these japnijc were 
papilJm with associated \-asculsr network, abundant and of striking height (Flgi. 4 to 8) 
and to the occurrence of cIckEh In the epiUic tbe\ not onl\ attained the surface (Fig 5, 
lial ceils rendering the layer trualucenL In arrow) but actually were present as papillose 
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herein the hne of sepaxation between the two 
zones (Fig i, arrow) lay at the an tenor edge 
of the sulcus, the latter, through the greater 
part of its depth was therefore bounded ante- 
norly and postenorly by the thicker tissue of 
the pars ’^osa As pointed out by Neu- 
staetter, the furrow in congenital double lip 
constitutes a boundary line of exaggerated 
proportions between the regularly distinguish- 
able zones of the lip The effect is that which 
would be produced were the ordinary sulcus 
(Fig ii) deepened, and by some mechamsm, 
the deepemng made to involve the viUous zone 
chiefly 

The present authors’ view is, therefore, in 
essential agreement with that of Neustaetter 
and recognizes the obvious anatomical fact 
that the fetal lip is furrowed coronallj'^ (Figs 
10 and ii) Other mvestigators have devised 
a number of explanations none of which is 
tenable ^ Thus the pits have been regarded as 
sequelie of the mtra-utenne disease affecting 
the labial glands, but this explanation does 
not account for the fact that there are pre- 
dilective sites of occurrence, nor for the length 
of the sulcate depressions m some cases 
Similar objection could be lodged reason- 
ably against the notion that the deformity is 
caused by amniotic adhesion Other investi- 

*Di5cus5ed fuHy by Lady and Sluruiy (iw8) and hence not requinng 
repelillon here. 


gators believe that during earl}’’ stages of 
embryonic development the fistulous tract is 
formed through anchorage of the basal part of 
bilaterally placed, secondarj^ notches, but the 
coronal plane assumed by the depressions 
could not be explained b)’^ such a theorj^ 
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fit o \ ulRiI kmIoo tbrntsfa tbe trppcr Ut> <4 m 
HP fa ili i L, left btU o( tbe moatk acu ifac nwk. Utcrr 
' — tePkerttfmW 


icit imu m UW DPOLl acu I 

Wed u bean (a Rinfer' aotrikB, End 
( FV 6r) Tbe wmt% ef tf« f* 
nwali the pouJ of fniettaei of piuirotn 
t hich «alcQt aunedm oectert (fit 


Thjcy 


t. X - 


tppeaH (Fig q) Altbou^ miiDy vilb tppctx 
a» free projecuoas cnaddtrable o( the iQi'wt 
ing layer re m a ln x It reemi u/e to «rome 
that occurrena of free vQli (Flgi. 5 *od 8) 
and of b&red fibrous stroma (Fig 7) (a the 
antbon specimen b doe to maacent 

ing aetkm of the sahvary ud muccrid seoe 
tira retained irith tbe Ublal suld 
In fiicd preparations <^ic regularly and 
ocoLsloQaUi In bps of using subjects, the 
Cransltxra from the tOIooj to the tniooth toot 
{9 marhed by an ekngated depression la 
some spedroens of Ifp from nrifborn lofants 
the sulcQS vhidi aeparates tbe gl&brcms from 
tbe villous zone b prozwuoced cspedaDs so 
foflosring cidsioa siid fixatloa (Figs, ro and 



Cutan 


II) 


In sections of the mscerated Up the hu- 
tologrcal basis of these gross difierenccs 0 
demonstrated (Figs. 10 and ii) Tbe smooth, 
thm, mucous membrane of the psra gfsbra 
becomes coolinuous with the thlracr mucosa 
of tbe pars i-fliosa on tbe floor of the sulcus, 
the glabrous membrane forming tbe anterior 
and tbe cdUoui tbe posterior waU of the sulcus 


flf SadnoUnn^thcrifhtksUof UKimcThp 

pbMpfTstibFd a rVpm ( o, Ficv 5. 8,tU) wsos 
wac% pllb tbe nkw ddsut&Uas loon (W wmC 
Cnt-Ti cHtuena waot clai) ifabrooB •«*- li BJow 
W* X7« 

Its- Macmxed iprdan •/ <Bd><d Up* ct (tS}> 

bora fetox, eatxAt aventleQ, 1 e, hm^ertae, bf 
iMioiotic Ciiid siomair the pTOc us crd jddiJ chmctn 
ol the Bp*. BJMl ibr prtMumt hIcsj ( t utcp*) «t;«ntias 
fSahmn mi rUleiji pm* (Tit ti eecBec fm thu 
WKthsea) 


r<fT»^iSfii trwim^Ff 
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f^rjv M cS* c*M 
•Im Ua iaali P> 



itself tbcinucoosrDaDbra«jDcrtase»ripidl\ 
m thickness as it exteods into tbe mouth, 
cootaios progreaifvcl) tafler dermal papfJls 
whkh, ln\T»ted by tbe remnant of tbe epf- 
shelis] stiatom, stud blgbcr as free pro}« 
rioas (Fig 10) 

Although tbe pars rOkoa diminlshrs in 
thldutcas In the carl) postnatal month and 
tbe (fistinction between \illosa and glabra 
becomes less distinct, the diflcrcnces between 
the two arc usoall) strong enough to render 
them distmguUhaWe In iiJLicd.e)-e c i a mln a 
tson In tbe authors surgical case lUscnssed 
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electncal drop-counter recorded the flow of 
fluid 

OBSERVATIONS 

Sudden distention of the common bile duct 
with normal salt solution under pressures 
varymg from 50 to 100 centimeters of solu- 
tion induced deep epigastnc or nght upper 
quadrant pain m all but i of the 30 patients 
Gradual distention, on the other hand, failed 
to mduce pain In 18 of the 29 patients expe- 
nenang pain the sensation remamed localized, 
while m the ii remaimng it also radiated to 
the mterscapular or nght subscapular region 
The deep epigastnc or nght upper quadrant 
pam preceded the development of the pam 
in the back The interval was usually about 
30 seconds In most cases the pam was in- 
tense, but occasionally it consisted of only a 
relatively mild discomfort In one case there 
was complete absence of pam 



F:g 2 Chart illustrating increased resistance to flow of 
fluid from the bile duct mto the mtestme, resultmg from 
the production of spasm at the sphmcter of OddL Six 
prebmmaiy measurements of the sphincter resistance 
(method of Elman and McMaster) vaned from 16 to ig 
centimeters of water At pomt E the infusion flask (Fig 1) 
was momentanlv raised to a level 50 centimeters above the 
zero pomt Followmg this, sphmcter resistance measure- 
ments were again made, and 4 minutes after the sudden 
distention of the bile ducts a pressure of 45 centimeters of 
water was required to force fluid into the intesbne This 
mdicated that the momentary distention of the bile duct 
produced an obstruction to the flow, and other evidence 
(Fig 4) demonstrates that this obstruction is due to a 
contraction of the sphmcter of Oddi The sphmcter spasm 
had relaxed after 8 mmutes 

The pam subsided withm a minute after 
removing the increased pressure unless spasm 
persisted at the sphincter, m which case the 
pam persisted until the spasm subsided The 
pam mduced by spasm disappeared within 5 
or 10 seconds ^ter relaxation The presence 
of spasm was estabhshed by measuring the 




AN EXPERIMENTAL STUDY OF PAIN IN THE HUMAN 
SILIARI TRACT INDUCED BY SPASM OF THE 
SPHINCTER OF ODDI 

JOHN A. LA 1 -NE. M D u.d GEORGE S. BERGH, MJ) \ruu>apoOi, llmooa 


T he roost stiikiag and chiractcristtc 
tymplom commemly erperieaced by 
patients suffering from cfisecK of 
the cxtrtbepatic biUsry tract is the 
coilciy pun that occnn In the epigutriom or 
right hypocbondriom and that raifiatcs, £re 
quenlly to the lubscapular or Interacapular 
regton. Yet, ootwlthstaading the recognltkio 
long accordrf to this dinJcal observation, the 
neufoiogkal mechanazn has never been fuDy 
re^'caleJ Recently we have had an oppor 
tonlty to condua stwllei of biliary tract pain 
opon onanesthetixed human subjects, and ft 
b with the hope that these esicrimeDU may 
contifbute to the aoiutloa of thb problem 
that the foUowiog observatlona are reported 

urrnoD of expeuhestattoi* 

Thirty padests who had previously no 
dergone choledochototny and Intubadon of 
the commoo bile duct N-oItmtanly submitted 
themselves as subjects for these studiei. Of 
these 8 were men and js were women, end 
thdr ages ranged from 15 to 70 yeara 
Distention was accomplished by the injec 
tioo of flind ooder pr ea tare. The affiaralus 
(Fig t) cotaistfd of an Infusion fiask con 
nected by a rubber tube to the cboiedocbos- 
tomy tube. A Slurphy drip bulb was Included 
ID the system so that owrvations of do* 
conld be made 'Hus it possible to meas- 
ure the resistance offered by the ^ tun ct er at 
the chofedocboduodenal jimction W a method 
tlmHar to that of FI man and McMaster The 


was Induced bj suddenlv raising the and 
thereby dbteniflng the ducts ^rith the slerSe 
aolutson nnder pmaures xarying frocn $0 to 
100 cmtCmeteia of water The added pressure 
was sustained for periods of 30 to 300 seconds. 
In some Instances ipaim developed, pre- 
mmahly at the sphincter choledocbus’ Occa 
slcmaSy this spasm was suSdeutly intense to 
stop the ffow of ffuki even when pressures as 
hl^ as 50 Of 60 ccDtnaetcrs of water were 
bang ta^ The patients were dosel} ob- 
served to determine the effects erf the proce 
dura- Aithcmgh they were interrogated coo- 
ceretng their sensatWs daring the period of 
the e x p*T UpeDts, laefing quesbons wrre care* 
folly aN'oided. Much of tW infomadon was 
Tolusteend by the subjects without the 
neoaoity for questkning. 

In levm J cases hymographic records were 
made to denonstrate the prMnetion of an la 
creased resistance to the sow of fluid into the 
Intestine as a result of sudden distention of 
the bOe ducts- The hj-drostatfe preasjie 
within the system the Intradoodmal pressure 
and the number of drops flowing through the 
gfassbulb were recorded snnultanccaaiy Tbc 
prwaure within the system was recofoed by 
oonuectiag a mercury marxaoeter to the sys- 
tem of tubes leading to the hfle duct The 
{Dtradoodenal pressure was measured by 
connecting a tambour to a duodenal tube 
attached to a balloon placed in the duodenum. 
The positkoi ol the talloon was determioed 
by roen tg c a oscopic enmi nation. A simple 


fl uid in Jected was sterile, phyilologi cal salt aolo 

bon ^ter measuring the sphincter reristaace ^ 

by observing the Icv^ at which fluid was ad- »chtto 


rroa tkt Dtpert— n W M«adw«ad fcnwr 
ol M*iK»l ScSod. . . , ° 

««» f j c*aa ilnodr iti'MWl ( ). )- 
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I ip 4 Kj moprapliic record of the flo« of fluid through tlic bile duct into the intcs 
tme as recorded b> a drop^ounter, 1, the pressure uiUim the system used to distend 
the bile ducts, li, and the intraduodtnnl pressure, C ^t point F the pressure within 
tlie distending sjstem was raised from i8 to 3° centimeters of water, where it was 
maintained for 40 seconds The method of estimating the rate of flow is the same 
as that used in I igurc 3 In this case also, the subject experienced pain throughout 
the penod of distention, but again the pain was more intense (indicated by points, 1 ) 
when there was an increased resistance to flow as revealed by a slowing of the stream 
to a point where individual drops could be recorded, or eaen to a temporary complete 
cessation of flow (indicated by points, 6’) There was no relationship between the in 
traduodcnal pressure and the development of the pain It seems apparent, therefore, 
that the increased resistance to flow is not due to a contraction of the duodenal mus 
culaturc but rather to an independent action of the sphincter of Oddi 


time of the roentgenoscopic examination the 
patients were m the erect position, whereas 
our other observations were made with the 
patients supme Whether or not this difference 
in position could account for the difference m 
results can not be stated 

VISCERAL PAIN, ORIGIN AND CAUSE 

While a few investigators stiff deny the 
existence of true visceral pam, numerous 
recent experimental contributions have mdi- 
cated fairly conclusively that visceral pam 
actually does exist It is well known, how- 
ever, that endmgs of the afferent fibers m the 
viscera are insensitive to many types of stimu- 
lation which initiate impulses m somatic 
fibers Adequate stimuh for ehatation of 
visceral pain depend upon pressure on nerve 
endings m the end organ, such as is produced 


by spasm (Ryle) or distention (Hurst, 9) 
Other types of stimulation are much less 
effective The impulses mitiated by spasm 
and by distention are probably identicd In 
our experiments similar reactions followed 
each of these two types of stimulation This 
being true, one might assume that the same 
type of receptor acts m both mstances It is 
a fact, however, that the pam resultmg from 
spasm was much more mtense than the pain 
assoaated with simple distention 
Once initiated, impulses from the region of 
the bihary tract travel to the central nervous 
system by way of the major splanchmc nerves 
(Fig 5) The first neurone of this system has 
its cell body m the spmal ganghon The cen- 
tral fibers of this neurone enter the spmal cord 
through the dorsal root The observations of 
Davis (4, s) mdicate that, within the spmal 
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rmitincg to the flow of fluid thioofb the 
glu* bulb (Fig 1) Spude ooQtndioB of the 
tphlocter boeued the rabtAoce to flow of 
the fluid BO that pretnm of 50 or 60 ceod 
meter* of water were required to force fltfld 
into the latestloe, whereaa aonnaliy the 
^ihiocter recttapce vanet from 9 to eentf* 
metera of water tJid a utuiliy around 15 
centimeteia. The o ccmren ce of q*apn fc^ow 
log a niomentaiy increase lo preefure it IQos- 
tnted in figure 1 Such ipaxm produced pain 
whkh it ■r^nar to but much more intense 
than, the pain produced by tunple dtsteolkm. 
Figure 3 niuttratei granhkaDy the fact that 
pain was more mtente during the periodt of 
Increased reaiitancc to flow thin during 
periods of simple dlstentlotL Ihat the in- 
created mfttance to flow was due to a spasm, 
presumabi} at the sphincter of Oddi, rather 
than to a cpntracttop. of the dnodeoal moscu 
lature is danonstrated by the kymographlc 
record reproduced in Figure 4- 
One might eipect that the S5 patients who 
cipericnced reference of pain to the back 
prior to operation would s^cr a similar sub- 
scapular or Intencapular pain when the ducts 
were disteaded. Only ii of these however 
experienced such ranfarion, while in 18 the 
sensation rtanained localised In tire epigas- 
trium or right hypodttmdrinnL Furtber 


more there was radiabco of pain to the bark 
In one of the ruhjects w^ had had no 
such radlitioQ before operaboo. The patients 
stated that the pain m the epiga 5 tnum or 
right upper ouailnnt was practic^ identical 
with pain previoody experwnced during 
periods of biliary tract disease 
Asaxiated voth the pain there was a 
marked rigidity of the musdes of the ab- 
dominal wall, greatest in the right upper 
qoadraoL This riddlty disappeared as soon 
as the pam was relieved. lo^niatory distress 
was a frequent iccoinpaDinient It was Im- 
nosaible to examine for localixcd tendemos 
because of the Intenuty 0/ the pain already 


presenL 

There was vomiting In 3 cases, and i other 
pabent vomited a ib^ time after the com 
pletion of the experimenL A feeling of fuHoeas 
lo the epigastrium was frequently described 
anH 5 p^ents complained of nausea. One 
patient fainted, prerumahly as a result of the 
ieverlt> of the pain 

Six patients belched when the ducts were 
distended. Attempts were made to stndj the 
mechanics of the eructation in 3 patients by 
roentgenoscopic examination after the admin- 
istration of a small banum mcaL In both In 
s^ani-^ It was impotrlhie to produce belching 
during the period of this examnution. At the 
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were allowed to recover from general anes- 
thesia sufficiently to answer questions in- 
telligently He found that distention of the 
gall bladder was followed by deep epigastric 
discomfort which was neither referred to the 
gall-bladder region nor to the back Two of 
his patients experienced no discomfort regard- 
less of the amount of distention Distention 
of the gall bladder producing contact with 
the panetal peritoneum gave localized pain 
which could be markedly relieved by infiltra- 
tion of the overljung abdominal wall b}’^ pro- 
caine hydrochloride Inspiratory distress also 
followed distention of the gall bladder 

Similar, but more pronounced findings were 
reported by ZoUinger following distention of 
the common bile duct m three human sub- 
jects, and m these patients likeivise, there was 
no reference of the pain to the gall-bladder 
region or the back Vomiting occurred m 2 of 
his 3 cases 

Zollinger and Walter (19), emplojung the 
direct method of stimulating the gastro- 
mtestmal tract which was introduced by 
Boyden and Rigler (3), studied the effects of 
faradic stimulation of the common bile duct 
m 8 patients m whom an electrode had been 
incorporated in the common duct catheter at 
the time of choledochostomy They found 
that the pain resultmg from faradic stimula- 
tion was referred to the back in 4 of the 8 
patients They stated that the pam was re- 
ferred to the back m those patients who de- 
senbed such radiation before operation, and 
expressed the behef that reference of pain to 
the back could be produced by faradic stimu- 
lation but not by distention Opposed to this 
theory, however, are the observations of 
Boyden and Rigler (3) who were unable to 
produce pam m the back by faradic stimula- 
tion of the stomach, notwithstanding the 
occurrence of such pain m some cases of 
gastric ulcer 

It has been demonstrated by Schrager and 
Ivy that distention of the biliary passages in 
dogs is followed by evidences of pam, inhibi- 
tion of respiration, and sahvation The saliva- 
tion was mterpreted by the mvestigators as 
indicative of nausea Vomitmg was some- 
tunes produced 

Ogilvie, studymg the effects of distention 


of the gall bladder m patients who had under- 
gone cholecystostomy, found that distention 
of the gall bladder produced a sensation vary- 
ing from extreme discomfort to actual pam 
The pain was vaguelj' localized to the region 
of the gall bladder in 4 of 6 cases, once to the 
xiphoid process of the sternum and once to 
the left hypochondnum Reference to the 
back occurred m only i case, and in this pa- 
tient it spread from the left hypochondnum 
around the costal margm to the left scapular 
region Nausea was present m 4 of the 6 cases, 
but vomitmg did not occur 

In conclusion, it is difficult to explain the 
significant fact that reference of pain to the 
back, which can not be related m any simple 
way to the intensity of the stimulus, occurs 
m some patients and not m others Our only 
contnbutions to this problem are that antenor 
pam IS primary, and that a latent penod of 
approximately 30 seconds always mtervenes 
between the appearance of sensations m the 
regions of the distnbutions of the antenor 
and postenor divisions of the thoraac nerves 
This suggests that reference of pam to the 
back is the result of a spreadmg of impulses 
m the central nervous system The absence of 
such a spreadmg m more than half of the 30 
cases subrmtted to comparable stimuh, may 
be due either to differences m physiological 
thresholds or, as Boyden and Rigler (3) have 
suggested, to a vanability m juxtaposition of 
the nerve endmgs from the antenor and 
postenor divisions of the thoracic nerves 
withm the central nervous system 

SUMMARY 

1 Studies of visceral pam resultmg from 
distention of the common bile duct were made 
in 30 unanesthetized human subjects who had 
previously undergone cholecystectomy and 
choledochostomy 

2 Twenty-nme patients expenenced deep 
epigastnc or nght upper quadrant pam follow- 
ing sudden distention of the common bde 
duct, and m ii patients there was radiation 
of the pam to the nght subscapular or mter- 
scapular area 

3 In some cases spasm of the sphincter of 
Oddi could be produced by sudden distention 
of the bile ducts Such spasm produced pam 
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cord, the ritceral Afferent hnpobei isceod lo 
relAyi of ihort Deurooc*, with fyntpAei In the 
gtmy mAttef of the coni It b aot known 
whether the viKcnd pain unp^llses pan di 
rectly to the cerchrum by ny of a TbceraJ 
thalAimc-cmbrAl radiAticm or whether a 
trtiufer ocxnn In the thalimm to that 
impubei Art condocted thence to the cere- 
bri by w»y of tertfaiy foniAbc tenAOiy 
neurone*. 

The pain which the patients experienced 
WAX not locahxed to a ■maH regkn but wu 
•Iways rmtber dlffose In the epigxstrinm or 
n|ht hjpochondrnrm. Tlii* U In Afreanent 
with the findings erf Head, Livingston, Ivy 
Davis, Pollodt, and Stone (6) and othei 
Ivy h^ shown that k>calisAtk)Q of visceral 
pain to a specific organ (stomach, doode- 
Dom, and jejonom) can be accom^ished by 
a trained Indli'idua] Davis, Potlock, and 
Stone (6) have shown eipeiiioenlally that 
dbtention of the ^all bladiW In cats results 
in evidence of pam eren after *11 thoradc 
nerve* have been divided. 


In certain indifidnsb in the presence oi 
adequate ftimulabon a referred pain lo tlw 
back also results. 'ITii* consists « an erro- 
neous refeiroce ” of the pain to a somadc pari 
innervated by nerves o^aating In the seg 
ments of the spinal cord recaving viscera] 
afferent fibcii from the stnnolatcd visaa. In 
the case of the bfllarj tract the primary re 
ceptive centers are located at tne sixth to 
ninth thoradc leveli, and If as rarely the 
phrenic termfnab become Involved they arc 
at the Imel of the fourth cervical segment. 
The somatic regions to whkh pain resulting 
ifwn blliaij irritation a referred are the right 
fubscapular or Intnscapular regioni, and oc 
caslonany the n^l ihouMer-c^ area. 

In one of oar patients pain {albd to develop 
tn spile of twidffi dbtenticc nndei a trtessun 
of too cendmeters of water It b well known 
that there are marked individoAl differences 
In p*ln threshold* and in cerebral receptive 
abult) Apparently inch cHffeinicas a c co un t 
for the tb^ce erf pain in this case- Ivr has 
poiated OQt the dinical algnlfkance o/ thb 
individual wUiidd in relatioD to the so called 
aOest” case* of cholecyititb and ebde 
lithiasU. 

Our results differ from tho«e of other inTes- 
dgatofs, vho*e obaervatkms are considered 
In the following paragraphs, in several re 
fpects First reference of the pain to the back 
ocruired in 1 1 of our jo patients subjected to 
dbtentioD of the ccanmon bdie duct. Second, 
a time relatioQthip between the derclopmcnt 
of the pain in the epigastrium and right hjTO- 
cbondnum, and the pain in the mterscapiuir 
or right tubscapolar region, has been estab- 
lished. The pain in the back developed later 
thjn the pain in the epigastrium and right 
bypoebon^om by an interval of about 30 
seaujds. Furthenn or e the pain m the back 
never ocarrred in the absence of pain in the 
Milgastriuin or right bypochondriuin. Third, 
the pain In the back occuned in one patient 
wbo bad not experienced It in cocinectloQ with 
bb bCiiaiy tract diseuc 
Zoflinger (17 rS) studied the effects of db- 
tentioc of the gtH bladder hi 9 human sub- 
jects at the Hme of operation. A few of hb 
studies vrere made uring patients operated 
upon under local anesthesia. The remainder 


A SECRETORY DEPRESSANT IN THE ACHLORHYDRIC 
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I N a prcMous coninnuucilion (2) it as re- 
ported that when 16 of iS dilTerent sam- 
ples of achlorludnc gastric juict from 
patients with pernicious anemia is ere in- 
jected intras cnousls into dogs ssith gastric 
pouches that had been stimulated bs feeding 
the animals, a transitors depression of pouch 
secretion and achlorhi dria occurred In a se- 
nes of controls (34 samples), consisting of gas- 
tne juices from patients not sufTcntig from 
pernicious anemia or malignant neoplasms, 
approximately 18 per cent of the samples pro- 
duced a similar result The diflcrcncc betn cen 
the 2 groups was considered great enough to 
suggest that in pernicious anemia there may 
be an excess of a gastric secretor}' depressant 
m the stomach . 

Certain other diseases arc reported to be 
characterized by an abnormally high 
dcnce of gastric hyposecretion and achlorhy- 
dna, these include cholecystitis, carcinoma of 
the pancreas, diabetes mclhtus, Icuccmia, and 
caranoma of the stomach The question of a 
relationship betw'ccn the gastritis of pernicious 
anemia and the gastntis which is now fre- 
quently conceded to accompany and even [Re- 
cede the development of gastne carcinoma has 
been discussed in the literature for many years 
Thus, in view of the mentioned experiments 
with pemiaous anemia gastric juice, similar 
experiments were conducted using gastric juice 
from patients with carcinoma of the stomach 
In male and female dogs weighing 5 to 1 5 Ll- 
ograms, subtotal gastne pouches and ‘ wedge 
pouches (Fig i) were made and in some in- 

From the Department of Surgen and Division of Roentgen 
ology of the Department of Medidne University of C^Mgo 
This work was conducted under grants frorn the Intern 
Cancer Research FoundaUnn Philkdelphia Pennsylvtmia and 
from the National Advisory Council on Cancer of the U s 
Public Health Service Wiihington, D C Drs T Howard 
Clarke and Robert L Schmitz are research assistants on tnc 
Intematlonal Cancer Research Foundation Grant 
Paper read before the Chicago Surgical Soacty May s i939 


stances Hcidcnhain pouches Because of the 
wide vanatioii in secretion from the latter, no 
dog with this type of pouch was employed in 
which adequate control observations did not 
demonstrate tlic rchability of continued secre- 
tion of highlv aad juice under the stimulation 
of cooked meat at intcr\rals over periods of 
several hours 

A typical experiment consisted of placing 
the dogs on a table w'hcre a hmited amount of 
movement w’as possible, free access to water 
was afforded and pieces of cooked lean meat, 
approximately tlic size of a human digit, given 
at intcrv'als of 10 to 40 minutes A glass Soxh- 
Ict flask was suspended beneath the cannulae 
The poucli secretion was collected at 10 min- 
ute intervals and titrated for free and com- 
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Fig I Schematic illustrations shovnng types of gastne 
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which waj Hlmflar to bnt more Inteiae 
the p«in prodaced bv iimple dutentioa Con- 
traction of the duodena] muaculatorc appar 
entJ} did not ptaj a dpilficant rfile in the pro- 
duction of thi» pain. 

4- The pain In the back devtloped later 
than the pain In the eplgaatrium or n^t 
hj'pocboodnum bj an Interv’al of about 30 
acconda. 

5 Nauacaoccurredlnspatlenta^jofwbom 
vomited and 6 patienU bdehed when the 
bfle ducts were d lit ended 

W tn tadditad to Dr E. A. Bajda at tim Dtput 
■mt U VnUonr fcir m^uIodi aM ottidarM, taid t* 
Dr L tlrcc**, Drpartmefit ct Biephftta far t*etnfc«l 
unWaaca la tie preiaritWi at tlK drep-emter 
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Dg J Graph of control eipcnment in nhicb achlorhjdnc gastnc juicc from ^ pa 
tient ■nith cholccwlitis tv ns injected into a pouched dog in which secretion was stimu 
lated b> repeated meat feedings The injection was not followed bj a significant alter- 
ation in the pouch secretion 


ExpcnmeiU A Thirty samples of achlor- 
hydric gastnc juice from as many patients 
with caranoraa of the stomach were tested 
The results were summarized in Tabic I In 
some instances the quantities of juice recov- 
ered from the patient v ere so small that only 
one satisfactory experiment was obtained 
However, such samples arc not considered m 

TABLE n — SUMMARY OF RESULTS WITH 
SAMPLES OF GASTRIC JUICES USED AS CONTROLS 

Results of 
Number cxpenmcnls 

of Nega Post Per ccat 
samples nv-e tivt posuive 

Human gastnc juice, average 
or high acid from patients 
not presenting pernicious 
anemia or gastnc carcinoma 80 
Aad gastnc juices from cara 
nomatous stomachs u 

Achlorhydnc juices from cases 
other than pemiaous anemia 
or mahgnant neoplasm any 
where in the body 35 

Totals ii- 

Achlorhydnc juices from pa- 
tients with caranoma of the 
stomach (from Table I) 27 


the estimation of results (Cases i, 12, and 17 ) 
Where at least 3 evpenments were possible, 
2 positive results were considered nccessarj^ 
for the sample to be regarded as a positive 
sample In Case 4 the i positive experiment 
out of 3 was deemed insufhcient to warrant 
the sample being considered as containing the 
secretory depressant If this were a control 
sample, however, it would be considered as 
positive As IS to be ex-pected m biological e\- 
penmeiits with crude substances, uniform re- 
sults are not always obtained, thus with some 
of the positive samples negative experiments 
were not infrequently obtained even in the 
dogs which yielded positive results on other 
occasions 

Of 27 samples, 21 were considered to con- 
tain a gastnc secretory depressant, that is 78 
per cent of the senes In 5 instances the posi- 
tive juices were boiled for 10 minutes and 
water then added to make up the original vol- 
ume Injection of such boiled juices into the 
samp dogs which gave positive results with the 
unboiled portions did not result in a depres- 
sion of the pouch secretions The latent penod 
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btoed aod b) mcAns of teoth oofmtl <odIam 
bydfoiide ujin« Toqrftr'* roi^t tnd ptewi- 
Uuicu) iisiiidicston, re^«ctivelp Tbe results 
•It eipTOMd ID “dinlcal unJU.” ^Vhcn rig- 
orous semtloD wts eUbUtbed tbe bomso gu- 
tne joko to be tested, Deutntised to btznuj 1/ 
It VBs Add wu In^ed Intnmoualy Id tn 
ertrenuty Ttjn in ao arbitnrv dose of i cubte 
centiaxttr of lit jukt pet kilogTAin ireigfat 
oftbedog IfdepretBmt&ectawerenoted tbe 
dperiment was ahn>a conunued ontfl tbe 
pouch tecretloD returned ipoDtaoeooil/topre 
Injectkm Irv-eli of volume and addlty For 
reaaoaa lUtcd below rectal temperature* were 
taken 10 all dog* at 10 to 30 minote intervals 
daring cadi experiment 

All lampies of boman gutric )uice were ob- 
tained according to the usual technlmie for 
hlstamme tcit of gastric aecretkm penonDcd 
in the morning after a night » starvation. Be- 
fore injection the sample* were ceotnfoged to 
mnove greas paitkic*. If very mucoid water 
wa* added to redact tbe nsc^ty the added 
volume being into account when the In 
Jections Into the dogs were made. 

Preliminary control observations showed 
that In u eroerimenti Intravenous tn«tkin 
of neutralUed dog's pouch jolcr into the dog 
from which it was obtained or into another 
dog did oot result In a depre*«ion of pouch 
aecTtbon. 
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measurement of gastric acidity 
F ree Acid 
« — Combined Acid 


* Feeding 

-Injection oFlSco. Achlorhydric (jsstne juice from 
a patient with cholecyatitia 
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Fig 2 Graph of control experiment m which achlorhydric gastnc juice from a pa- 
tient with cholecystitis nas injected into a pouched dog in which secretion was stimu- 
lated by repeated meat feedmgs The injection was not followed by a significant alter- 
ation m the pouch secretion 


Expenment A Thirty samples of achlor- 
hydne gastnc juice from as many patients 
with carcinoma of the stomach were tested 
The results were summarized m Table I In 
some mstances the quantities of juice recov- 
ered from the patient were so small that only 
one satisfactory experiment was obtained 
However, such samples are not considered in 


TABLE n SUMMARY OE RESUXTS WITH 

SAMPLES OF GASTRIC JUICES USED AS CONTROLS 


Human pstnc jmee, average 
or high and from patients 
not presenting pernicious 
anemia or gastnc carcmoma 
Acid gastnc juices from carci 
nomatous stomachs 
Achlorhydnc juices from cases 
other than pernicious anemia 
or malignant neoplasm any- 
where in the body 

Totals 

Achlorhydnc juices from pa 
Uents with carcinoma of the 
stomach (from Table I) 


Results of 
Number experuneati 

of Ne^ Posi Per cent 

samples U%'e live posib\e 


80 

64 

16 

70 


10 

s 

17 



18 
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28 

II7 

92 

2 S 

21 

27 

6 

21 

78 


the estimation of results (Cases i, 12, and 17 ) 
Where at least 3 eicpenments were possible, 
2 positive results were considered necessary 
for the sample to be regarded as a positive 
sample In Case 4 the i positive expenment 
out of 3 was deemed insufficient to warrant 
the sample being considered as contammg the 
secretory depressant If this were a control 
sample, however, it would be considered as 
positive As is to be expected m biological ex- 
penmedts with crude substances, uniform re- 
sults are not always obtained , thus with some 
of the positive samples negative experiments 
were not infrequently obtained even m the 
dogs which jnelded positive results on other 
occasions 

Of 27 samples, 21 were considered to con- 
tain a gastnc secretory depressant, that is 78 
per cent of the senes In 5 instances the posi- 
tive juices were boiled for 10 minutes and 
water then added to make up the onginal vol- 
ume Injection of such boiled juices mto the 
same dogs -which gave positive results -with the 
unboiled portions did not result m a depres- 
sion of the pouch secreUons The latent penod 
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etween Injecdoo and dqjnatoa of pcudi t£ 
•ettOD tru osaiUy 20 to do mmatea, cltboogfa 
I tocoe instuicet It was ts loof ai i boun 
Exptnwftnt B CoQtiol apenmentj were 
jQductrd using (r) juices of norms] or high 
inty from pafientj witiiout tnaligntat to 
ton or ptemidooi anemia, (a) jukes of padents 
itli i^^nirmi. of the itoma^ but nortnal or 
Igh aadity In the juke, and (3) with tchlor 
ydne juices from panenti not presenting 
udlgnant neoplasms or petnlooui anemU- 
he results were tabulated acajrding to the 
imfi cxitena as employed for the espenments 
•ith achlorhydric juice from patients with 
irdnoma of the atomarh. They are summa 
ied In Table EL In roost instances i to 4 
tpenmaits wer e perfocmed with each mnple- 
to control eTperiroents a single poii- 

.ve eipetlment with a given tample was suffi 
ient for that sample to be regarded as poKtive 
ven though all other esperiments with it were 
e^ative. Thus the critcoon for tabolatoon of a 
unple as positive was less rigid than In group 
L. Of this control group, comprising jmea 
rom 80 patients, »o per cent were positivT 


All expenments could not be pexforroed m 
all theao& but xi-t- dog m which positive 
results hadbeen oteenTd was also employed 
in many control experiments which for the 
moat part yielded negative resulti. 

EVAiUAnoif or iESin.T* 

Several factora must be taken Into CDosider 
atton In cvaluatlcm of the results recirded 
above before assumption that the gastric le 
cietory depteaaant was due to a factor m the 
juice. It fa necessary first, to rule out temper 
ature as a factor In the secretory depresrion 
because a sudden rise in temperature to 40.5 
or 40 6 degree! C. or above in fresh tninuls 
produced by an Intravainas mIectiOQ wiD In 
cause marked inhlUtKin of gastne secre- 
tion and achlorhydria (5) Thus prior to use 
the dogs w ere immunised against such febrile 
rcactlont by repeated dally mtravenous Injec 

thmsofsmaUquanPtieiofthejuicci. InsoiM 
cases Immunisaboo to fever producing sub- 
stances did not develop since high temper 
aturei continued to occur after each luiection 
but the dogs tbemaeJves developed the facility 
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to continue gastnc secretion at temperatures 
as high as 42 degrees C Such “temperature 
resistant” animals could of course be employed 
No correlation was possible between the age 
of the patient and the presence or absence of 
the gastnc secretory depressant in the juice 
The positive experiments could not be ac- 
counted for by vomitmg although this some- 
times occurred after injection of both achlor- 
hydric jmces from cancerous stomachs and in 
control experiments Once a vigorous secre- 
tion IS established as a result of feedmg, emp- 
tying the stomach, by vomiting does not result 
in sudden cessation of pouch secretion The 
latter may continue for an hour or more 
If animals did vormt they ate voluntarily 
again 10 to 15 rmnutes later or were force 
fed cooked meat 

According to Browne and Vmeberg, depres- 
sion of the carbon dioxide combimng power of 
the blood results m inhibition of gastnc secre- 
tion Carbon dioxide combimng powers of 
samples of blood taken in the above expen- 
ments dunng the induced achlorhydnc pe- 
nods did not differ from those taken pnor to 
the mjections 

That speaal bacterial flora m achlorhydnc 
stomachs might elaborate toxins, which would 
suppress gastric secretion, is not a likely ex- 
planation for the positive results, in view of 
the observations obtamed usmg a senes of 
achlorhydnc juices from patients not pre- 
sentmg gastnc cancer or pernicious anemia 
(Table II) 

It is conceivable that prolonged vasodila- 
tion might eventually result m depression of 
gastnc secretion Experiments on anesthe- 
tized dogs whose carotid artenes were can- 
nulated to a manometer showed that the 
juices which produced positive results in the 
experiments quoted did not produce profound 
and prolonged vasodilation An appreaable 
and sustained drop in blood pressure was 
sometimes observed following intravenous in- 
jection of such juices but similar or even more 
marked lowenng of the blood pressure also 
occurred with samples of juices which did not 
affect the secretions of the stimulated gastric 
pouches 

Experiments were conducted m which sa- 
liva from patients with a variety of diseases, 


mdudmg gastnc cancer and permaous ane- 
mia, was mjected mstead of gastric jmce mto 
the pouched dogs Positive and negative re- 
sults were obtained but it is felt that these 
results constitute a problem apart from, al- 
though possibly related to, that dealt with m 
this report Suffice it to say that the results 
obtamed with sahva did not closely parallel 
those obtamed with gastnc jmce from the 
same patient If sahva which cannot be en- 
tirely kept out of a sample of juice from a 
patient introduces an additional factor, such a 
factor is also present m the control experiments 

It would thus appear that the secretory de- 
pressions and achlorhydnas observed m the 
gastric pouches m experiments of groups A 
and B quoted, were not artifactual but due to 
some depressant m the human gastnc jmces 

Enterogastrone is a hormone, or chalone, 
descnbed by Kosaka and Lim, and by Ivy, 
and IS generated m the duodenal mucosa when 
this IS m contact with fat When absorbed or 
mjected into the arculation it has been shown 
to cause inhibition of gastnc secretion and 
free aad hberation In aU the patients herein 
studied, the gastnc juice was collected m the 
morning after a mght’s starvation and thus 
fat was not present m the duodenum Fur- 
thermore, 4 pouched dogs were fed a small 
piece of meat and this was followed by fre- 
quent feedings over a penod of 2 hours of pure 
suet dipped m ohve oil One hour after the 
first feedmg and for a penod of 3 hours there- 
after the jmces, which for the most part con- 
tained free acid, were collected, pooled, stored 
on ice and the following day i cubic centimeter 
per kilogram of weight was mjected into the 
same animals which, however, were now fed 
only lean meat Of 10 experiments 8 were 
negative, one a one plus and one a two plus 
positive Thus under optimum physiological 
conditions for its production enterogastrone 
does not appear readily and in high con- 
centration in the gastnc juice of dogs En- 
terogastrone produced in the usual known 
manner could hardly be the explanation for 
the secretory depressant found m the human 
gastnc jmces employed m the expenments 
here mentioned 

From a review of the literature and m a 
senes of expenments not reported here, it 
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wocJd tppcir tluU loHbiCion of the vohime 
of gastric secretkm and free add llberebon 
might on occasion be observed In do® as the 
resolt of mtravenoto Injection of a vmri 
ety of sabstances lodadlng drugs, aach as 
atropine, iratery extracts rf \txTOu» nor mal 
and patbokmcBi rioaca, unne etc. Taken as 
a whole sach reactions would seem zud-am 
dfic and have little bearing on the quesdopn 
of gastnc hyposecretion aod achlorhydria in 
gastric cancer m man 

On the other hand m thm study limited to 
gastnc juices obtained in a untf orm manner 
from patientB and tested for a secretory dc 
pressant action on the ftirnnlated dog's gastric 
pouch there is a pronounced difference in the 
inddence of such a gastnc secretory dqircs- 
sant among the samples of tdtlorhydric jvucc 
from cardnomatoiu stomachs on theone hand 
and aad juices from cajxinomstoxts stomachs 
or sample* from patieots not suffering Crocn 
cirdnoQia of the ttooiadi or permdetts ane 
mla on the other hand, regardless of whether 
the juices of the latter ^ups contain free 
add or not. Thus there u a sugradon that 
the hypoaeg e don and achloThvaiia accom 
panying certam ourciaomas of the stocnadi 
mightM aaaodated with an excess of a fac 
tor at least one property of which Is an In 
hlbitory aetkm upon the sccrerfon of gastric 
juice and liberatioii of free sad, Furthennore, 
the IncideDce, or 78 per cent, of the aecretory 
deorasant in the series of schlorhydnc gotric 
juices from rarwrm iTa ftnmarh« bddn stodled 
e^ronmates the inddence or 89 per cent of 
the presence of such a dryresiant prevKwily 
ofasCTVod fax achlochyrfric jufees from patients 
with pemldouB anemia (a) 

The 10 per cent Inddence of the secretory 
depressant observed m the controls may be 
interpreted In one of two way*. FInt,Itini^t 
be regarded as the Inadence of non ^ledfic 
depressant effects that follow injectioos of any 


series of human gastric Jufce*. In tha eveot 
the much higher inddence of the depressant 
obeerved In achlorhydric juices from cardno- 
matoos stomachs would suggest the prtsoxe 
of an ahofimial infastance mth gastric lecre 
tory depresttnt pn^xcrtles In the latter stom- 
adii. Second, if the inddence in the controls 
Is regarded ss evidence of a DOimsl gastnc 
secretory Inhibiting medisniim, the greater In- 
cidence of the depiMant found In ^achlor 
hydric gastric jnfces from cardncanatCHB 
stomachs would suggest that with certsln car 
dnomas of the stcanach there h a hyperactivity 
of a normal se cr etory lohlbltiDg mechanism. 


SsunpJes of acfalorhydnc gastric JuicB from 
patknta with carcinoma of the stomach were 
tested /or a gastric seoetory deprtmnt setkn 
Ire IntraTrnoos tajeetkm Into nogs with ithn- 
olated gastnc pouches. Of 97 nmpies, si or 
78 per csit, were found to exert an inhibitory 
action upon the ponch se u e ti ons as compared 
with nmilsf effects obtained with appc oil 
matdy so per cent of 80 tampl#a regarded as 
conti^ frm patients not presentbg card 
ntuna of the stomach or if n with ocemal or 
hyperddorhydria- 

The depressant factor waa inactivated by 
hfiilfng the joke containing it for 10 minutes. 
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THE DIGITAL PLETHYSMOGRAPH AS A MEASURE OF THE 

PERIPHERAL CIRCULATION 

CARL A JOHNSON, M D , Chicago, Illinois 


A PLETm^SMOGRAPH IS defined (12) 
/\ as, “An instrument for recording 
graphicall}^ the var}ang size of a part 
as determined by the fullness of its 
blood vessels ” Plethysmographs are of two 
Linds depending upon the medium surrounding 
the part, that is, some use a hquid to transmit 
the volume changes and some use air The in- 
struments are used for various purposes and 
are designated by various names, according to 
their use, such as the “Henderson cardiometer” 
for use on the heart, the “oncometer” for use 
on the spleen and kidneys, and, in this in- 
stance, the “digital plethysmograph” for use 
on the fingers and toes They are used to 
measure the slow volume changes such as oc- 
cur with vasoconstnction or dilatation, and 
those rapidly induced such as are assoaated 
with the heart beat as measured by the Hen- 
derson cardiometer or by the digital plethys- 
mograph 

Plethysmographs have been used since early 
times for the study of physiological processes, 
particularly the physiology of muscle contrac- 
tion and the study of circulation Clinically, 
they have been used in more recent years for 
the study of various diseases, espeaaUy those 
concerned with impairment of the penpheral 
circulation 

The first plethysmographs of which illus- 
trations can be found were devised by Jan 
Swammerdam (1637-1680), although one used 
by Francis Ghsson probably antedated these 
Jan Swammerdam used Ls instrument to 
study muscle physiology, descriptions can be 
found m his work^ as eited by Boerhaave in 
Bibha Natural (1737) (13) He demonstrated 
that contraction of muscle was not due to an 
explosion within the muscle, as was then gen- 
erally believed, and that contraction of somatic 
muscle produced only rmnor changes of volume 
of the muscle in question (Fig i) 

From the Vascular Group of St. Luke’s Hospital and the 
DepartmcDt of Mcdiane Northwestern University 


The instrument devised by Swammerdam 
used air conduction acting on a droplet of 
water, the movement of the droplet of water 
acting as an index of volume change (Fig i) 
Water offers considerable resistance to move- 
ment and does not respond to small volume 
changes or those rapidly mduced A droplet of 
95 per cenP alcohol used in the instrument to 
be descnbed overcomes this difficulty and 
reduces the internal resistance of the instru- 
ment to a rmnimum (Fig 2) 

Instruments are usually designed to meet 
speafic requirements Although the one used 
by Swammerdam served his purposes very 
well, it IS unsuited for climcal use The plethys- 
mograph to be descnbed was designed to meet 
the follounng requirements (i) to make meas- 
urements of volume changes of the fingers and 
toes where the first mamfestations of vascular 
disease of the extremities usually occur, (2) for 
cUnical studies, for which purpose the mstru- 
ment should be simple, portable, and accurate, 
(3) to make permanent records for future com- 
parisons This requires accurate calibration 
of the instrument 

PRINCrPLE OF THE DIGITAL PLETHYSMOGRAPH 

The pnnciple of the instrument can best be 
understood from a study of the first model, 
and although a descnption has been published 
previously (6), a bnef review will serve to give 
a clearer understandmg of the new instrument 

It consists of a I inch test tube (Fig 2) to 
which IS fused a i cubic centimeter pipette 
graduated to 01 cubic centimeter and a bi- 
pass stopcock for adjustments The open end 
of the I inch tube is covered with a rubber 
dam with a hole sufficient to admit one finger 
The instrument is operated vath the pipette in 
the horizontal position and when arranged as 
shown in Figure 2, the droplet of alcohol will 

^cohol has a shghtly loi\er speafic granty nscosity and 
si^ace tension tlian water in addition its motion is not impeded 
by the film of grease which tends to collect on the recording tube 
when water is used 
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o»dllate with each heart beat the atent o( TheoripnilpbotopiphlcInJtrunientbaabctii 
which varies with differing drcmmtances a» deacrib^ ( 7 ) but t new Improved one has 
will be dacusaed later been made with a new optiol syatem- Figure 

As the ejT cannot vifoalixe accurately the 3 ahowi the Instrument rcadj for use with 
extent of *bk movement, the Imtiument has optical nrgotration of the rooTCToents of the 
been adapted to photographic regfatratfon droplet of tIcoboL From a study of Figure a . 



dafimiB b t^-expliciatocx 



JOHNSON 


DIGITAL PLETHYSMOGRAPH AND PERIPHERAL CIRCULATION 33 



Fig 3 Two views of the nev, mstniment The upper 
inew illustrates the general appearance of the instrument 
mth Its illuminating device The thumb screa s for remov- 
ing the side plate for loading the instrument and the pick 
up chamber for exposed paper ahich is removable and 
hght proof are also shown The lower photograph shows 
the instrument arranged for taking records (By courtesy 
of the W M Welch Manufacturmg Co ) 

it IS seen that the focal point of the pipette 
which acts as a plus cylinder, is behind the 
sensitive paper, but if alcohol is introduced, 
the focus of the pipette alcohol is on the sen- 
sitive paper and thus produces a verj”^ dark 
image on a graj”^ background as shown in Fig- 
ure 5 The graduations on the pipette face the 
sensitive paper and merel}' intercept the in- 
coming hght rays and appear as white lines 
(Fig 5) This automatically calibrates the 
digital plethysmograph so that volume changes 
to o 002 cubic centimeter can be measured 
accurately 

Accuracy of the tnstrumeiU The volume of 
the finger is so great as compared with the 
finger volume change, bemg approximately 
1300 to I m the normal mdividual and about 
500 to I m patients with severe aortic regurgi- 
tation, that shght errors m application of the 



finger chamber still give values within the 
range of experimental error of 002 cubic centi- 
meter This is borne out further by the foUow- 


mg computations 



Deflection 

^ olume of 
filler 

DeflecUon 

Volume of 
finger 

CIS 

20 

X 

18 

OIS 

0 

II 

0135 

X 

22 


X = 

016 


Either 

one of these figures hes 

withm the 


range of experimental error Records of finger 
volume changes can be made rapidly and ac- 
curately and the instrument is so simple that 
It does not require more than ordmary skill 
to operate It can be used and good photo- 
graphs obtamed of dmical patients in partially 
lighted rooms such as hospital wards 

In order that the data offered in this report 
may not be misinterpreted and that the real 
purpose of the paper be understood, some of 
the results are anticipated m this brief mtro- 
duction 
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Fig 7 This figure illustrates the exaggerated finger volume changes one obtains from 
patients ivith severe aortic regurgitation These changes are probably a reflection of 
the increased stroke output of the heart Local heat produced a marked vasodilatation 


parisons are offered as part of the proof that 
the digital plethysmograph gives an accurate 
index of the penpherd circulation I am not 
offering this as a new method for measuring 
the stroke output of the heart 

2 Further proof is shown by measurements 
of vasodilatation followmg the local heat, gen- 
eral heat, and nerve block These procedures 
were chosen for illustration because it is gen- 
erally accepted that they uniformly produce 
vasodilatation of the penpheral vessels m the 
absence of orgamc occlusion and if the blood 
pressure is maintamed Results of these studies 
coincide with the generally accepted views 

3 Finally, results of studies followmg ex- 
penmental vascular occlusion and the vas- 
cular occlusion of disease are given They 
check with what would be expected from the 
procedures applied as well as with the results of 
postmortem ex amin ation of the blood vessels 

The purpose of this paper is not so much 
to demonstrate the quantitative or qualitative 
nature of these studies, but to offer data on 
the value of this instrument and to present 
some of the views of the author regarding the 
interpretation of the results 

RESULTS OF STUDIES 

Nor 7 }tals The finger volume changes vary 
with a number of circumstances, but at rest 


the usual response from the third finger is 
from or to 02 cubic centimeter as shown in 
Figure 5 This response is associated with the 
heart beat and its extent is influenced mainly 
by factors which maintain blood pressure, the 
most important of which are the volume of 
the blood, the viscosity of the blood, the force 
and rate of the heart, the elastiaty of the 
blood vessels, and the penpheral resistance 
It is felt that the finger volume change as- 
sociated with the heart beat affords a simple 
method of measunng the penpheral circula- 
tion It IS well recognized that some tissues 
receive more blood per gram of weight than 
others, but if it is assumed that the fingers 
receive an average amount of blood in propor- 
tion to their volume, a rough estimation of the 
stroke output of the heart may be computed 
as follows mass of the finger is to the mass 
of the body as the finger volume change is to 
the stroke output of the heart If actual meas- 
urements are substituted, the results are shown 
m Table I 

These figures are close to those obtained by 
other methods This should not be construed 
to mean that it is offered as a measure of car- 
diac stroke outputs, but is merely mserted 
to show that the finger volume changes ma)”^ 
serve as an mdex of the penpheral circulation 
Further proof of this contention is more easilv 
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Fit ^ Tit* ejects fi mrtHicimI {fvtl fco d facU 

OP faifer votmae ettany* ■ ghtutcd. Tbi muksQj 
iaenued aryfftwfai it laiaptrUri «« dm to toerwed 
ppdpbcnl ebenkUoo fiom uoffiititkip uxl 
ttraLc cpptppt of tW Wart 


tbown m ptUents with an exaggerated re 
tponaesuch u complete heart block with alow 
heart rate, and aortic rcgor^Ution 

CoupitU ktart bi«i I anotta Inveatigatora 
agree that the itroke ontpat of the btttft U 
increaKd In complete heart blodc, although 
TTiTTi TTte output Is usoahy normal The results 
o{ tome of the studies foxmd m the htenture 
are in Table H 

In this study CQcnputatkms oi the lyvtoUc 
output and the minute output of the heart 
were made from the finger vtjume changes 
In one patient, a white male, aged 56 yttrs, 
weight, 89 kflograms, who had a ccmdlele 
heart block for which no definite etwh^kal 
basis could be found (Table HI) 




r 30 120 H 029 


Fit P TU* AaCmke jbm tW cfcct el sjtificU 
{•ver tiw fwden pntflD ac tha tato nteoa dmsw at 
Udid fisfw Cl the left bud NcpU tb« deurueJ 
■■■pBtnflf tModatiil wUb drfn foOcrvsd br an lirriMi 
Tbti It inlMpntcil o primij Tatflroptfrfctgn (oOcmpi 
bf l autii tit tw . 

The test was repeated and the figures ibtm n 
In Table IV obtained These rwults In aD 
probability are only a rough index of the sys- 
tem output and minute output of the heart In 
complete block, but they arc in keepmg with 
resafti obtained by other methods, a^ further 
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Fig 10 The finger volume changes before and after median nerve block at the 
ivnst, with novocain Note the marked increased amphtude in the fingers mnervated 
by the median nerve and a decrease in the fifth finger These results are interpreted as 
vasoddataUon m the fingers mnervated by the median nerve from loss of vasoconstric- 
tor tone from the paralysis 


TABLE I —RESULTS OF AUTHOR’S EXPERIMENT 


Finger 

Right Hand 

Left Hand 

Masi of 
finger 

Hnffcr 

volume 

change 

Systolic 

output 

Maas of 
finger 

Finger 

\’olume 

change 

Systobc 

output 

X 

30 

023 

74 9 

33 

033 

65 

3 

31 

017 

S 3 

19 

017 

S8 

3 

35 

036 

67 s 

33 

031 

63 

4 

30 

033 

74 9 

18 

org 

6 g 

5 

15 

017 

73 5 

13 

010 

50 

AN*eraffe 

30 3 

0313 

6S 4 

18 6 

0176 

61 5 


Tlhti crpcnraent was performed on & normal interne weighinK 65 
kiloKrams pulse 60 rmnute output right hand 4 104 left hand 3 690 
cubic centiraeterB. 


TABLE in —COMPUTATIONS OF SYSTOLIC 
AND MINUTE OUTPUT OF HEART 


TABLE n —RESULTS OF EXPERIMENTS 
FOUND m LITERATURE 


Author 

Case 

Systobc 

output 

intern 

Minute 
output 
in liters 

Alt Walker and Smith 

I 

12s 

5 4 

AU Walker and Smith 

3 

IS 4 

4 8 

EUis and Weiss 

X 

139 

S 09 



133 

4 92 

Ellis and WeJss 

3 

156 

S 63 

1 


147 

s 38 

Ellis and Weiss 


143 

4 55 



141 

4 60 

Ellis and Weiss 

4 

300 

s 82 



156 

4 69 

LUjestmnd and Eander 

1 

123 

4 S 


TABLE IV — RESULTS OF REPEATED TEST 


Date 

Finger 

Volume 
of finger 
in can. 

Finger 
vohmc 
change 
in can. 

Systobc 
output In 
c cm 

Heart 

rate 

Minute 
output 
in iitert 

4 2 37 

I 

31 

; ^ 

i6g 



3 

37 

034 

IJ2 



3 1 

23 

038 

131 



4 

4 

034 

136 



5 

16 

034 

133 



ArtraCT 


10 2 

033 

! n2 1 6 

3 43 


Date 

Finger 

Volume 
of finger 
mean. 

Finger 
volume 
change 
m can 

S>Ttolic 
output 
m can 

Heart 

rate 

hfinutc 

1 output 
in bters 

4 i €>-37 

B 

31 

024 

102 



SB 

27 

027 

Sp 



Lj 1 

28 

036 

114 



B 

34 

038 

141 



B 

i 6 

033 1 

128 

j 


Aserage 

1 

10 3 

0 g6 

US 

38 

3 23 
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Hr. Hw affect af Aitifidil TMokf AccfariDa <i« (be 

fiofCT etooe cfariiu A bbod pe u a uj * raff m «ppbt<I 
lou aboT* tbe cobitsi ipaca ud cccocrb s« OLits i 
wkpOi pmom Note tbu ibe ainpDtada <4 the Kmfer 
oboe cbanfti dk) dm decTMae toach saulpmm*# 
fTMUr than tha dMcOc faMMft on avd. Tm fiofir 
absnediaacn ODtbofiidied hea the aratoBc pnaMzra 
«a* nadvd and remsed t tW cnetnil Vrcl va ihr 
caff w rtitaanL 

mdioitc that thl* method offen s good index 
of the periphend drcolation 

Aertii rrgarjffahaj*. The prcfowe of *01110 
rcgurptatloo u reflected m the pcr^cral 
cimiiatfciii by weil recognixed signs luch *» 
Corrigin t ptdae capillary poise and Increased 
pulje preuure The magmtadc of ihcie sigiu 
•eems related to the degree of regurgitation 
Wlggm ba* dcTTKaatrided on esperimenul 
antmata tha t the tnigoltodc of the b adt flo iT 


TABtX t — COiUUTATlCrVS OT SYffTOUC 


oerTPUT 



depend* mainly on the fixe of the leak tnd can 
range from 5 per cent ritb enaD Icatj to 50 
per cent or more aben the cufp* are rendered 
tolaDy deScienL There b alM an increased 
tyalohc dbehar^ and more complete empt) 
log of the rentnde imnjedistely after prodoc 
tfcm of large aortk leaks in cxpenmcnul 
a n i m s J* . A* a reault of compaaatory roeeb- 
anmas the net sjftoUc disdis^ and tie min 
ate eolume tend to approximate DormiJ igain, 
although dinical re^U appear confused by 
different gasometrK procedum and also by 
the fact t^t other ^alrolar ksoos often co> 
eiisL 

Frtas the point of rletr of this sfad} the 
peripheral manlfataikma of aortic regorgitt 
lion are reflected in the pulse tolame dianget. 
The amphtode of these changet scernt re- 
lated to the sererit) of the aortic leak. Figure 
7 show* a record from a patient with severe 
aortic regorgitation Compotatioosof syatohe 
output axe ghm in TabJt \ 

This patient weighed 6 j 7 kflograms, bad 
mitral ilCDOsb and rrgurgiution and sortk 
regursitatioD on a rbrinnatrc basis. This case 
was the roost severe of the series. Shitfic* on 
other patients with luetic aortic regnrgilttioc 
were rimflar to the findings on this patient 
The mamtode of the re^jonse apparently 
vttoed with that of the regurgitation 

Efe<l 9 f Uni ktti Local beat baa been used 
sioex eariv Hm/** {or the treatment of disease 
and the aUcviatkm of pain It is universally 
accepted that at least one of the effects of 
local beat b the ahsaxe of organic peripheral 
vascular patbologj provided blood pre*art 
u maintained, I* a local vascular diittatkm 
T/v-»t vasodOatatioo from heat to the band 
itidf in several way*, iQcfa as a sub- 
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checked after death gave results consistent 
with the procedures applied or the postmortem 
findings in the penpheral vessels 

FmaUy, it can be stated that the work here- 
in is not entirely new Erlanger and Hooker, as 
earty as 1904, mvestigated some of the funda- 
mental pnnaples of this study and used a Van 
Kreis flame-tachygraph to measure arm vol- 
ume changes The authors probably recog- 
mzed the possibility of this method of meas- 
unng the penpheral circulation, but their 
instruments w ere cumbersome and inadequate 
Grollman also gives a discussion on the rela- 
tion of the cardiac output to the artenal 
pressure which has some bearing on this report 

CONCLUSIONS 

The data presented provide further experi- 
mental evidence and confirm earlier conclu- 
sions that the digital plethysmograph offers 
an accurate means of investigating the effi- 
aency of the peripheral circulation and may 
be used to differentiate organic from functional ^ ^ 
occlusion of the penpheral vessels 
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docuisioo ckf refolu of itudle* of the drcola 
tloQ upon 3 1 patients having Raynaud i ^rop- 
toma. Four of the patients had operations 
upon the sympatbetic ncrvtms system to re 
Ucve the ^miptonis. The resulU of 
studies on tite treatment of Raynaud s thseaae 
will be reported In detail In a succeeding articie 
in which the digital piethysnugraph was used 
to obtain evidence upon which to ba» many 
of the cooduaions drawn In that study 

Ejfed ef $xp«rimaUal ocduxion of ikn pen 
pktTttl Kxidj One of the cnticiams frequently 
encountered with regard to this Instrument u 
that the cuff of the plethysmograph chamber 
eierts a constnctmg influence sufficient to 
interfere with the accuracy of the results. As 
a check the foOcrwing d p er im ent was done. 
A biood pressure cuff was applied to the arm, 
and rccordsof the fingenof the sameertremlty 
were taken during various degrees of con 
Btrictlon of the ancL Figure ii Qluftnues the 
changes o lsov ed It Is noteworthy that the 
finger volume changes are not sppredably 
decreased until the pressure In the cuff is above 
the diastolic pr ea sur e. These results mdtcate 
that the criticism is not Justified by the facta. 

Qfed of ffcdium pucalar dtuatt on llu 
fi*g*r volume ckeutfa One patient with Boer 
gerit disease and one with multiple arterial 
emboli were studied lu detail during life, and 
the stodtCB on the peripheral circularino made 
b) means of the plcmysmogra^ were cor 
r^tcd with the findin gs in the penphcral 
veaseis after death. Although tlw results 
will be reported m detail later it can be said 
that in oaJusiTe vascular disease the results 
of stud) with the pleth>-imogrtph offer an 
accurate mdei of the degiw of vascular occlu 
SIOIL 

ElAUJAnOff or BTUU1 

In this study an attempt has been made to 
demonstrate that the digital pleth3rfmogrmph 
offers a simple and accurate means of maklug 
pennanent calibrated records of the finger 
NTslume changes In various dlnlcal conditions. 

It fa thought that the fin^ volume chan«s 
offer an Index of the penpberal arculatfon 
under normal enviroamentai condlticnis in the 
absence of organic ocdoiive vascular changes 
provided the blood piessure fa maintained- It 


Is predicated that under normal condltiooi, 
m normal subjects, or In patients with com 
plete heart block and aortic regurgitation, the 
output of the heart fa reflected In the pe 
ripheral veisela. Computations of the stroke 
output of the heart frocn the finger volume 
changes gave figures comparable to thra.- oh- 
tatned M others who used the gtjocortrK 

pu>tlwwf t 

It fa recDgniitd that the InterpretatHHi of 
the finger vxJume changes fa controveniiL The 
author bcUeres however that tbe finger voW 
ume changes ire a measure of the milsatile 
flow of blo^ 

It Is a generall) accepted fact that fluids are 
not CDmpreiBible or are to a very minor degree 
ooly When ooe considcis that the orculatiiig 
fluids Of soft tisnes are mainly fluids, H can 
be assumed they are not compi es rible or tie 
only to a minor degree. They there f or e wfl] 
traninut volume changes accurately In the 
vascular lysteiD 

Due to the elsstidty of the vascular system 
aM the phyitologica] tetion of the heart and 
blood vese^ of the human bring the blood 
flow through the blood vessels of the fingen 
o c c ui a In a pulsatile and dod pufaatlle man* 
ner The measurment of the flow then re 
•otves Itself mto the measurement of the 
pulsatile and Don-pulsatile flow of blood The 
DOu pmlsatile flow of blood cannot be meas- 
ured by this means, but the pulsatile flow can 
be measured very accurately The pulsatfle 
flow fa measured in systole. Since lystoic fa 
very short as compared with dlistolf, the 
error from failure to measure the non -pulsatfle 
flow of blood fa very and acts more or 
less as a constant for nonnaJ heart rates but 
maj Introduce a larger error from abnormally 
fast heart rates. For practicsl purposes this 
does not interfere with a mialitativc estima 
tam of the peripheral grtulatiop 

This method can also be used to measure 
the effects of vasoconstrictor aod ^wsodilatar 
agents oo the pcrfoheral drcolation, and lllas- 
tradoni of the effects of local best, general 
heat, artificial fever and median nerve block 
have been shown- Tbe results of these studiei 
corroborate the generally accepted ideas. 

Li addition eipenmectal o ed n s i on of the 
peripheral vessels as well u organic ocdoiioo 
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by insertion of the finger mto the rectum will 
often make the degree of true pelvic tender- 
ness difficult to evaluate On the other hand, 
the findmg of a mass or of induration is a posi- 
tive sign Abdominal puncture is frequently 
of crucial aid in establishing the presence or 
absence of infection of the peritoneal cavity, 
and the extent of infection when present The 
subject of abdommal puncture m the diagnosis 
of acute mtrapentoneal disease has been dealt 
with in detail m a previous commumcation (4) 
and wdl not be discussed further in this place 
Pre-operahve treatimnt The choice of lime 
for operation Intravenous infusion is so gen- 
erally used at the present time that any com- 
ment on its value would be superfluous We 
do not usually operate on admission in acutely 
lU, dehydrated patients who have been sick for 
2 days or longer These patients require con- 
tinuous observation since there is no defimte 
assurance that a peritoneal infection, if pres- 
ent, wiU subside upon rest and supportive 
treatment We have no rule of thumb, and 
attempt to make the deasion in each case in 
accordance with climcal mamfestations In 
general we would say that it is safer in such 
patients to allow at least several hours for sup- 
portive treatment before proceedmg with oper- 
ation Like others we make an exception to 
this general plan m infants or young children 
in whom there appears to be but shght tend- 
ency toward a walling off of a pentoneal infec- 
tion 

In appendiceal abscess it is usually safer, in 
our opimon, to defer operation untd the acute 
inflammatory process has subsided at least in 
part A dose watch is kept on the tempera- 
ture, pulse, and abdomen, and frequent blood 
counts are used as aids m determming if sub- 
sidence is occumng At the outset, when pa- 
tients first come under observation, intra- 
venous fluids are admimstered Bland fluids 
by mouth are given only when there is reason- 
able assurance that they will be well tolerated 
Enemas and frequent abdommal examinations 
are mterdicted We have never observed a 
patient presenting a palpable mass due to 
appendiceal abscess m whom the inflammatory 
signs did not subside under this management 
Anesthesia A vanety of anesthetic agents 
have been employed, the choice depending on 


the problem presented by the mdmdual case 
In order of frequency they were avertm and 
mtrous oxide with or without ether, mtrous 
oxide ether, ether, spinal, and local Previous 
studies in avertm anesthesia (2) led us to em- 
ploy this agent m most cases Spmal anes- 
thesia was chosen for obese patients who were 
not gravely fil and who presented no pro- 
nounced evidences of artenosclerosis, myo- 
cardial disease, or hypertension 
Incision Emphasi2ang the fact that this 
contnbution deals solely with the severer 
forms of acute appendiatis, we wish to state 
emphatically that we do not agree with those 
who advocate a routme incision which is usu- 
ally the McBumey It is our contention that 
an incision must fulfill two requirements 
(1) The size should be such as to allow a full 
view of the lesion, (2) the site should be over 
the assumed or known location of the lesion 
We are guided as to the site of inasion by the 
situation of localized tenderness on palpation, 
or by the situation of a mass The latter is felt 
for when the patient is under anesthesia even 
if not noted to exist m the pre-operative pe- 
nod We employ three types of masion the 
rectus splittmg, an masion which we term the 
“verticd pararectus,” and the McBurney 
By the vertical pararectus incision we mean an 
incision made lateral to the rectus sheath m a 
vertical direction through the oblique and 
transversus abdominus muscles, transversahs 
fasaa, and pentoneum 
Operative procedures The objective is a 
carefully executed operation under full visuah- 
zation The general principles of techmque of 
operation can be stated bnefly The abdom- 
inal wall IS protected by pads Suction is 
started immediately after the pentoneal cavity 
is opened, if any free fluid is encountered A 
smear and culture are taken If free, the 
omentum is drawn over any visible loops of 
small mtestme The latter, with or without 
omentum, are packed off with warm, moist 
pads The only small intestine to be seen in 
the operative field should be hmited to the 
terminal ileum The cecum is exposed, and 
the base of the appendix is located by follow- 
ing the antenor longitudinal band A catgut 
shng placed about the base of the appendix by 
means of an aneurism needle provides an ex- 
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E ducation of the iwi) md wrgica] 

nuuugcment are yeaerally dIscQ»ed 
Jofntly in contributJoos dealing with 
the appendklth problem. Mortality 
and morWeStv ititktla ^ve been related to 
the time at wtiich patient* were fait examined 
by phyiloani to the quectioa of admiobtn 
tion erf cathartka, and to other lujQ-curgtcal 
factor*. Uiwjtieationibly earfy opertUon and 
the omiaaiem of cathania loim greatly the 
mortality of appendidlls, Hoirrver them la 
aurely oo /oitificatioo for the astumpdon 
the nroblem Ktrold be aolved by education of 
the laity Queatxoaa fa diaginnt atid furgical 
m art agtaept would itHl nrmala in do wrridi 

S ortiOQ of caaea. Tbeae probfama ehould be 
t with Kparateiy fa order to favlte more 
thought devoted apedheaSy to the soMect of 
improvement of surgnal treatment Tnia at 
tlcle compnaea inch a aepaiate oxuDderatk>D 
of the iubjcct 

In a former contrfbntlan (i) we dealt with 
the factor! contiibating to a reduction fa mor 
talltr fa the more aetioua forma of acute ap- 
penciidtii. Aa a reaolt of adheHog to certain 
prindplea fa general management and opera 
tive technique there occurred and wi* re- 
ported a low mortality m the three year period 
from iQjr to 1934. From an analyila of our 
pcnonal experience* from 1931 to 1939, upon 
whkh the pmaent paper h baaed, we are otm- 
vfaced that death thcmld rarely fdlow opera 
tion* for acute phlegmoDOu* or gtugrenou* 
appendldtia, appeodkitia with local peitom- 
Ua, or appcudidti* with absce**. This view la 
ba^ on the atathtica abown fa Table I, whkb 
U a aammary of the reaulU of operattoo* per 
formed by ua 00 ward aervlcc and fa private 
practfce ^m i93t to 1939 

Frt* Tk« Jtottat iiamj . 

txfa** Om Urttal ttcaem ^ tW K*« icri AewSwr 
«<M«±KaM.A^T HJ* 


TABtE L— lEStn.T* or OPIEATICcr 

Vutr «( Af ^iiJu Cm D««i:W*»waS 

Acntt pUFfUMS ct iiaimm 41 0.7 

Acca, wita alwcm «e 

Acit», ita Idc&I pcrirovitii 7 

AcaU, with (fiffoM pefUtiftb 3 1 J 

Total. 7 "Tb 

Of the fatal case*, three occurred in patlenU 
In whom difluacperltonltia exiated at the time 
of operation Toe fourth death wai In a 73 
year old man who had an appendicectociy 
with drafaa|[c lor acole gangmoua ippendl- 
ditfa. He died on the aeventh po*top«tive 
day with the lymptoma and tigtci d poeu 
Oh^a. A pottrortem examfaalloo waj oot 
perfonned 

Diat»ffiik ftclvrta The aynmtomatology 
of acDte appendiatu la too veQ known (0 re* 
quire any comment here Only rarely fa onr 
eiqieTience b the hiatory atj’pleal. I^lpatioQ 
of the abdominal wall determine* the die and 
degree of teodemea* and ipaitid^ and the 
preaence ot abaeoce of a maaa. It k the most 
important guide to the locaikm oi the appen- 
diceal letfoo Such palpetioo muat be per 
formed genllj The attempt to Induce »o- 
ctlled rebound tcndernc*# « aprictice we con 
dFtnn The ridden release of the abdominal 
wall cauae* the patient annecraaary pain may 
be poaitive in the abaeiicc of peritoniti*, 
add* no faformitioa of importance and con- 
ccivabjy ipreads infection. At tfmea chOdreo 
or apprehmalve adolta are told to palpate 
their own abdomen fa order to dicjt point 
tendetoeia. Uacful inforroatkm hu liecn ob- 
tained on not a few occaalona. Cemaiderahie 
reliance b placed by many on the finding of 
teodenies* on rectal or pdv>c examioatioa 
There are often difference* of faterpreUtion 
between vaiioua examfom. The pain fadticed 
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tonitis, we have relatively httle to offer On 
the other hand, we propose to show that 
recovery should follow operation for appendi- 
ceal abscess in the great majority of instances 
Although the number of cases upon which we 
have operated is not very large, we feel that 
the evidence we shall subimt is conclusive 
Our speaal mterest m the problem of appen- 
diceal abscess dates from 1931, when, as the 
result of an analysis which was made of oper- 
ations for appendiceal abscess, we found that 
the operative mortahty was not substantially 
lower than that after operations for acute 
appendicitis with diffuse pentomtis A study 
of autopsied cases revealed the fact that pen- 
tomtis, which did not exist at the time of oper- 
ation, was the usual cause of death It was 
obvious that extension of infection from the 
appendiceal abscess was due to errors m 
management and in techmque, and therefore 
was avoidable In 1934 (i) we reported a re- 
duction m the mortality of operations for 
appendiceal abscess over a 3 year penod, to 
6 4 per cent These operations were performed 
by aU of the staff on one of the surgical serv- 
ices We report now on 40 cases of appendi- 
ceal abscess personally operated upon by us m 
the years 1931 to 1939 with no mortality No 
cases have been omitted 
Operative procedures The general subject of 
operative techmque has been discussed earher 
m the paper, but some additional remarks on 
the operative techmque of appendiceal abscess 
appear to be warranted The peritoneal cavity 
IS usually opened directly over the mass, and a 
temporary protective packing is put in place 
As more of the mass is exposed, additional 
packmgs are mserted m order completely to 
wall off the mass from the pentoneal cavity 
The abscess remams undisturbed until tViig 
walhng off is so satisfactory that none of the 
pentoneal contents can be seen and the dome 
of the abscess is fully visualized The protec- 
tive packings are not to be disturbed durmg 
the remamder of this operation, they may be 
added to because walhng off is found to be in- 
complete, but should never be removed The 
abscess is entered with a blunt instrument, 
usually a Mayo sassors, at a pomt as distant 
as possible from a presentmg loop of bowel (if 
any) , and at a site at which a plane of cleavage 


appears to exist As soon as pus is encount- 
ered it is immediately removed with the suc- 
tion tip The plane of cleavage mside the wall 
of the abscess cavity is carefully developed 
The suction tip often serves as a useful instru- 
ment for this purpose and of course offers the 
advantage of removing pus as it appears 
Flexible retractors of different widths are em- 
ployed m exposmg the cavity, being bent at 
appropnate angles and mserted progressively 
deeper as the abscess is opened up A sterile 
hght mserted mto the cavity aids m visualiza- 
tion m some cases The objective of the oper- 
ation we practice is a complete opemng up of 
the abscess cavity or cavities, including sec- 
ondary loculations, under visualization, m a 
field in which the pentoneal cavity is com- 
pletely packed off Concernmg the latter, the 
appearance of a suspiaous place outside the 
abscess cavity m which a loop of mtestme 
might appear, and of course the actual appear- 
ance of any mtrapentoneal structure at such a 
place, should lead to immediate mterruption 
of operation on the abscess and the placement 
of additional packmg with previously unused 
instruments 

Accordmg to an apparently widely held 
view, simple dramage of an appendiceal ab- 
scess IS safer than the additional step of re- 
moval of the appendix when the appendix is 
not readily accessible This view is correct 
undoubtedly m some instances, and we do not 
msist upon appendicectomy m all cases In 
general, however, we regard such an operation 
to be not only incomplete but also potentially 
dangerous, because of suppurative foa which 
may be left in situ If the operative exposure 
IS carried out carefully m the manner which 
has been descnbed, the removal of the appen- 
dix can be accomplished m most instances and 
can be earned out safely In our expenence, 
disappearance of the appendix by sloughing is 
rare It is of mterest to note that we found 
intact appendices in 3 patients previously sub- 
jected to dramage of appendiceal abscess, and 
reported to have had “disintegration of the 
appendix ” We wish to stress the potential 
danger m leaving the appendix behind First, 
there is the obvious danger of sepsis m one 
form or another denved from the appendix it- 
self Second, there is perhaps even greater 
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cdlent guide u well ti retractor ti>d penniti 
retom o{ the cecum to the pcutoneal cavity 
before the dehvery of the tppcDdii b begun. 
Delivery of the appOKfix b usually performed 
entirely with Instruments, and we mid resort 
to the use of the finger rarely necetaaiy A 
curved ilayo sosson and a pcrioateal dcvaior 
are useful Instruments for the dmectkm. 
Should the fingers be emplcyed for aome par 
tlcular purpose, the glove b Immedbitely 
changed. Indeed, gloves should be changed as 
often as they becOTie IntentlonaDv or Inad- 
vertently contaminated. Traction on the ap- 
peodn must be gentle and b aided by the 
pladng of AUb damps err Tn«n artsy forceps 
on the mesentery After the mesentery b li- 
gated the base of the appendix b ligated with 
a chromic hgature. One of us ) has dc 
vised an luslrurrimt which b termed an ap- 
pendix roQer This lutrument oonststs at 
two circnlar ridged pieces of metal which roO 
around straight metal pins attached at ngbt 
angles to the jaws of an artery damp. The 
Instrument b useful for the emptying of the 
prozlmil portion of the appendix before it b 
damped, thus pr eva u tfag ipHUge when the 
appendix U sevml The base of the appendix 
b cut acroa with a carboliaed knife or electro- 
cautery and the stump fa thoroughly treated 
with carbolic add or uk coagulation currenL 
The technique of operatfcm for appendiceal 
absetas will oe separatdy dbeutsed. 

Drahtage The method of dndnage which 
wt employ will be dfacutsed In connection with 
the fobject of appeacbceal abscess. Dor In 
dicatloQS for drainage, aside from case* of 
appendiceal abscess, are (i) a localixed coUcc 
tmn of frankly potent fluid (s) purulent 
exudate extending decidedly beyond the limits 
of the appendix C3) “ Infected appendiceal 
h-d, partlcolariy when §ach an lalect^ area U 
In dose contict with the retroperitoneal tb- 
fTv« (4) a doubtful appendiceal atump. 

wianagcwKnt In acrloosly lU 
patients, the IntraTcnous Infusion of glucose 
and saline, which had been started before and 
continued during operatkm b maintained 
after operation. It can. If needed, be contin 
ued many d4)n by using the dnp method and 
changing the needle eveay S 4 hours In order to 
reduce the UkcUhood of a phlebitis. An In 


dwdllng Levin tube b useful in combatting 
gastric retention and related postoperathT 
dfateotion. It U pa«ed Imnwdbtely if there b 
nausea or vomiting Repeated Tomlring b 
not awaited, /or it nsusily represents overflow 
from gastric retention ratho than eflecthr 
emptying of the stomach. Adequate amounts 
of opiates are adminbtered. Lbthtitki art 
not emplcyrd. In our opinion, mteitinal ol>- 
atruction m the early postoperative period b 
due to angulatxm of the Intestine by fibrinous 
exudate The latter will be absorbed, hi all 
probabQity Tbertfort we a very coo 
aersithx attitude as to the iocEcations for 
operation for thb lesion. The courie of any 
patient dapfaying manlfestatioos of obstme 
tion b checaed up by frequent roentgen eiim- 
Inatloni of the abdomen. In mme oi our cases 
was It necesaaiy to operate for intestinal ob- 
atroctioD In the postoperatiTC phase. 

In the postoperative management it b srry 
Important to scarti for and provide adequate 
drainage of ccmpllcating snppuiative fod. 
Therefore dally (or more freqrat) 
tloDS should be made of regraos In whkh com 
pUcatfng ahsofasBi are ant to develop In the 
postoperative period (tanphienk, pelvic, left 
abdcaninal) In order to recogobe promptly 
their CTOlution. When the postoperative 
co ur s e b not satbfactory we asaume that a 
oniiphcatiao exifts in or about the peritoneal 
cavity related to the field of operation. There 
fore such a annplicatloa b searched for unre- 
mittingly Even when an obvious distant 
lesion, such as a pneumonitb, may seem to 
«>Tp?*in the compheatke, eiammatioe of the 
■MrwniTi r pmwtns an itep. Reference 

b made to a study whkh has shown that sup- 
puration b the most common cause of death 
after laparotom) for any infective intraperi- 
foneal lesion (4) 

TTTT. moBLEu or AP?E»ci>m.u. abscess 
By appendiceal abscess we mean a dreum- 
icribed collection of pus in the appendictal 
re^oo walled off from the free peritoneal cavity 
by omentum or Intestines, or both, ^cutc 
appemfiatb with abscess and acute appen 
3ada with (Hffuse peritonltb nanain varieties 
which comprw problems for solatiofi. 
CoDCtriung the group of cases of diffuse peri- 



47 


ARNHEBI, NEUHOF THE TREATMENT OF APPENDICEAL ABSCESS 


4 deaths, a mortality of i 8 per cent The mor- 
tahty was o 7 per cent in 142 cases of acute 
phlegmonous or gangrenous appendicitis, and 
23 per cent m 13 cases of acute appendicitis 
with diffuse peritonitis Of the 4 deaths, dif- 
fuse pentomtis was present at the time of oper- 
ation m 3 patients There were no deaths m 40 
cases of acute appendicitis with abscess, or m 
17 cases of acute appendicitis with local peri- 
tomtis 

The low mortality (with the exception of 
cases of diffuse peritonitis) is attnbuted essen- 
tially to certain pnnciples m operative tech- 
nique, and m general management before and 
after operation Some aspects of diagnosis are 
stressed, with special reference to abdormnal 
puncture The choice of time for operation m 
acutely ill, dehydrated adults is discussed, 
with emphasis on deferred operation in the 
presence of proved diffuse pentomtis (proved 
by abdormnal puncture) 

Avertin with the addition of inhalation 
anesthesia was emplo3'ed m most cases Inci- 
sions were not made in a routine manner 
They were placed over the known or assumed 
site of the lesion and were large enough for its 
complete exposure A speaal masion is de- 
scnbed to meet particular requirements Full 
visualization and isolation of the lesion is a 
basic feature of the operative technique Re- 
lease and delivery of the appendix by “no 
touch” techmque is descnbed and advocated 
The indications for drainage are given In the 
postoperative management, particular refer- 
ence IS made to the desirabihty of search for 
and early recogmtion of comphcatmg mtra- 
abdommal suppurative foa 


Separate consideration is given to the sub- 
ject of appendiceal abscess The reasons for 
the absence of mortality are analyzed and set 
forth Some of the important features of 
management which are discussed and on which 
the results are thought to be based are (i) 
Deferred operation m the early stages of 
appendiceal abscess and operation when the 
acute manifestations have subsided, (2) at 
operation, complete exposure and walhng off 
of the abscess by packs, (3) entry of the ab- 
scess through a plane of cleavage, which is 
developed progressively, (4) complete evacua- 
tion of aU recesses of the abscess or abscesses, 
(s) meticulous “no touch” technique, (6) re- 
moval of the appendix m most mstances, 
(7) dramage of aU recesses of the abscess cav- 
ity or cavities by gauze packs, and not by tube 
or rubber dam In the postoperative course 
the absence of profuse and malodorous dis- 
charge and of infection of the abdominal wall 
following the technique which is advocated, 
IS pointed out Postoperative comphcations 
were few in number A transient fistula to the 
open stump of the appendix was present m 
I case Postoperative masional herma did not 
occur m 31 cases which were followed from 
I to 8 years 
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dinner of sqjaii from oae or laxc 
adfacent to the appendix which may be left 
behind in simple drainage of appewlkeal 
abscoB. Sneh additional absceecs may bot be 
encountered except at the time that the ap- 
peodn b being freed. On tocne occasions we 
nave opened mto two or three periappendiceal 
ahscesKS In addition to tl^ one entered pri- 
marily FlnaDy weknowof anumberofantop- 
HK3 after tim^ drainage of ^jperuficcal at- 
•ceas in which death was doe to aep&s from 
addidooal abscesses about the appendix whidi 
had not been opened or from the suppurative 
appendiceal lesion Itself 
hrainagt Use assumption that a profuse 
and ofttimes fool discharge is Inevitable after 
the drainage of an appendiceal ahacea n 
erroneous. Such postoperative dtsdiarge fol 
kiwi Incorrect drainage of the ahsceas cavity 
In our opinion and experience, drainage ^ 
gauze placed as a paebng Into the ahtceas 
cavity b rarely followed athor by profuse or 
by fo^ dhcharge. A pierfanctory giiue drain 
does not suffice. Gauxe strips sl»idd be used. 
Under full visualisation they should be pached 
snugiy Into all r ecai ee s of the absoai cavity 
from the bottom up The packhigt are sur 
rounded by sheets of rubber dam in order to 
aeparmte tite gauze from the contents of the 
pentoneal cavity The placement of the rob- 
ber dtm IS the last step before closure of the 
peritonea] cavity the origmal protectm waD 
mg off pactmgi being withdrawn as the rub- 
ber Him U put In place If omaitum b avail 
able, it b drawn over the operadvrj regton. 

We object to tube drainage for the resjons 
given In our previous paper (i) no assurance 
that the tube ronalM where It b placed 
(s) irregular coHapse of the walb of the abac e ss 
cavity around beyond the tube with con 
sequent tendency toward pocketing (3) the 
postmortem evidence of rcskhial abscesses 
about tube drains (4) the oammonly noted 
postoperative fool diwJiarge and riou^ibig 
It has been stated that game drainage In the 
pentoneal cavity leads topciltonesl adhesions. 
This has not been our exp^ence. A folkrw up 
of our esses does not point to evxfcncc of late 
Intestinal obstruction. 

Pfiiiaptraia* manattmtni. The drains are 
not shortened until loosened by dbeharge. 


Thb discharge b ndtber prafosc nor foal 
Rubber dams were out on an avenge on tl^ 
seventh poatopentlve day and the paiioji 

00 the tenth day The abdomioal wounds are 
rarely infected. After all the dnlna are out, 
there IS omally left a dean, grannlating cavity 
which » lightly repacked, OccauQ^v 
can* of some retention hehlTvt the paiiings, 
it IS ncceaaary to Insert a small, softrebbw 
tobc. This was done in 7 of the patients. 

The tonperature was usually nomul by the 
sixth poatoperatlve day There was a secood- 
ary nsc m temperature in 5 patieata. In i 
case this was doe to an acute cholecystitis. 
The cause of the riac in temperature in the 4 
other cases was not known. was a pro- 

iooged period of fever in 3 casea. Ins patients 
this was due to a brocchopncumoDla and in 
the (bird patloit to a pelvic abscess. 

Intravenons glucose and saline Infusions 
were given In 19 patients for an aveninpenod 
of 50 hours. Tiro patoots requirea the use 
of an IndweUmg Lenn tube for t period of 
a week. An enema or colon imguoci was 
usually grven 00 the fourth or £fth day after 
opendoQ. 

The pos top e ia rivc complkatiotis were u 
foOowB pnemnonla, 3 cases pehic abaceaa, 

1 case paralytic Oexii, i case btestinal fistula 
for 1 wmk, 1 case acute cbolecyitltb, 1 case 
auricular fibrlUatkin i case rcsplratoty de 
pranon dae to avertin, i case cxhanstiofi 
psydweb, 1 case. The averi« time of dis- 
charge from the hospital was the twenty first 
poatoperapve day 

Thf« b now a follow-up on 31 of the appen 
dkeal abscess cases ringing from i to 8 years. 
In none of them waa a postopeiarive (^nef 
■tonal) hernia noted This observatkm b of 
■pedal Interest because the abscess cavitla 
were widely packed In these cases. Wessanme 
that the reason postopcrativo bemlas did not 
occur waa because there waa no gross Infectlofi 
of alougfaing foUowing drainage. 

aUUUAST 

Thb paper deab solely with the surgical 
aipecti of the severer forms of scute sppendi- 

dta. Inateriesof Its cases In which patlenta 

were operated upon by us In private a nd In 

ward practice In a period of 8 years, there were 
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TABLE I —SERUM POTASSIUM OF CADA\'ER 
CARDIAC BLOOD OBTAINED AT AUTOPSY 


Hos 

pilal 1 
No J 
Date 
of 

death 

niUals. 
ex and 
age 

Prinapal autopsy findings 

Scrum 

potas 

Slum as 
miUi 
grams 
per cent 

534598 

7-3-38 

JM 
\I 27 

Elheumatjc endocarditis 

54 7 

531675 

3-31-3S 

TG 

M 45 

Carcinoma of stomach duodenojejunos 
toray 

SO 2 

37890 

5-10-38 

JG 

F 31 

Tuberculous leptomeningitis 

60 0 

37862 

8-18-38 

C V 

M 57 

Glioblastoma of cerebral hemisphere 

64 S 

547187 

5-43-38 

M H 

F JO 

H^T>erplasia of IhjToid mlh hj’perlhyroid 
ism 

70 0 

338189 

4-1J-38 

ML, 

F 56 

Congenital malformation of heart cardiac 
hypertrophy and dilatation 

70 4 

11647 

4-6-38 

H LaC 

M 69 

Multiple fractures of slull 

72 0 

37736 

4-45-38 

COk 

F 35 

Abscesses of cerebellum 

73 5 

487x66 

7-22-38 

AR 

M 53 

Cardiac hj'pertrophy and dilatation clln 
ical diagnosis hipertension uremia 

76 6 

344385 

4-18-3S 

LH 

F 41 

Chronic ra>cloid leucenua 

77 4 

489643 

4-19-38 

M F 

F 35 

Caranoma of female mamman gland 
wnth multiple metastases to f>Tnph nodes 

77 7 

54S440 

4-47-38 

I n 

F 47 

Placenta pnesna cesarean section 

So S 

545834 

4-11-38 

GH 

M 66 

Carctootna of stomach partial gastrec 
tomy 

87 2 

433654 

3-4-3S 

R R, 

M 62 

Subacute glomcrulonephntLs pneumonia 
chnical diagnosis h>'perlenslon uremia 

07 0 

552683 

6-21-38 

B T 

M 56 

Acute gangrenous appendiatit with pen 
tomtis 

98 0 

367436 

3-14-38 

W R 

M 65 

Cardnoma of sigmoid resection of colon 

03 3 

451845 

4-30-38 

HR 

F 48 

L>Tnphoiarcoma of IjTnph nodes second 
no l>Tnpho5arcoma of dura mater multi 
pie abscesses laminectora) resection 0 
tumor 

03 9 

f 

35074. 

4-37-3 

■ 

Artenolar nephrosclerosis climcal diag 
nosis uremia 

ito 0 

28414 

3-18-3 

t 11 

M ,j 

Rheumatic endocarditis 

tiS 0 

37633 

5-0-3 

M.S 

S F 52 

Meningioma olfactoo groos'c operation 
bilateral cervical s>'mp3lheclora> 

118 0 

S2011 

2 C M 

3 I 40 

Subacute bactcnal endocarrlitis due to 
gram positive coccus splenectomy 

tiS 6 

54347 

4-4-t 

4 JS 

5 'f 67 

Carcinoraa of colon coloslom> resection 
of caranoma of colon 

12S 0 

SS22S 

6-2 '-3 

S \ E, 

8 F 53 

Carcinoma of stomach 

141 0 

30463 

-3 

4 R R 

8 F 31 

Rheumatic endocanfitis 

x6o 0 

54Q30 

2 k S 

5 M 68 

Acute splemc tumor clinical cau. c of 
death cerebral ihrombo'is 

166 0 

546*4 

4j_ 

7 k H 

j F frj 

j\ci>ou angioma temporal lobe 

X 5 0 

';4*4i5 K M 
41 M 

taranomaof kidne> pneumonia 

180 0 


TABLE n —PLASMA POTASSIUM OF HUMAN 
BLOOD* 




Plasma potassium expressed as 

Number 

of 

samples 

Source of sample 

MUh grams 
per cent 

MilUmols 
per liter 

analy zed 


A^c^ 

age 

Range 

. A% er 
age 

Range 

73 




4-4 

3 5-55 

*3 

Cardiac blood remo\ 
ed at death 

297 

24 38 0 

7 6 

61-97 

27 

Cardiac blood remov 
ed at autopsy 

101 0 

54 7-180 0 

25 8 

14 0-46 0 


♦Cenlnfo^ed at 3 000 r p m for i hour after which the plasma or scrum 
was Imin^atdy separated from the cells , ,i r j v 

The a\'erage time of separaUng the serum from the cells alter death 


The figure for each determination represents the mean of 3 aliquot 
samples 


TABLE in — THE EFEECX OF ADDING AMMONIA 
TO BLOOD ON POTASSIUM DIFFUSION 
TEMPERATURE 38° C 


Date 

Tune m 
hours from 
phlebotom) 

Potassium as milbgrams per cent m 
plasma of dtrated blood 

Control 

Ammomated 

blood 

1 Difference 

1 between 
specunens 

3-18-39 

0 

20 9* 



2 

19 6 

30 6 

II 0 

4 

20 0 

29 0 

90 

6 

20 3 

31 7 

It 4 

3-19-39 

8 

21 9 

33 2 

” 3 

15 

23 0 

40 0 

17 0 

18 

27 2 

43 9 

16 7 

23 

309 

53 8 

21 9 

3 - 20-30 

31 

40 4 

55 7 ' 

*5 3 

39 

79 0 

93 I 

18 2 

3 - 21-39 

i 71 1 121 0 

X 30 0 

1 0 


•Plasma potassium of undiluted blood Each fimre represents the mean 
of two ahquots Control 225 c cm of blood ana 35 c, cm of 3 s per cent 
sodium Gtrutc 

Ammomalcd blood 350c. cm ofblood 35c- cm of 3 5 per cent sodium 
dlralc. 

I 3 milligrams per 100 millikters We con- 
cluded, therefore, that the apparent high po- 
tassium values i\ ere not due to ammoma but 
w ere genume This concentration of ammonia, 
hor\ever, is far m excess of that which Jacques 
and Osterhout have shown causes potassium 
to leave valonia 

To ascertain whether the addition of am- 
monia causes a similar diffusion of potassium 



















































STUDIES IN BLOOD PRESERVATION 

The Serum Potasnum of Cadaver Blood 

JOHy SCUDDER, ALD Wed. ScJX» F^CS^ DOROTHY B. CORCORAN ALA, tad 
CHARLES R. DREW ALD CJH New Yerk, New York 


AN obicrved increaae m platimw potaadum 
/ \ of a patient dymg from an automobOc 
[ \ accident (9) laggated a further m 
vettfgatkm of thh baae In cadaver 
blood, eapeaally aa thia aoorce haa been uied 
extenahrly for tramfunooi (ij) 

The concentration of potaadom iritfain the 
Intact red Wood celU Is twenty time* of 
the pli^nna, In thJj respect, the erythrocyte 
resemble* the marine al^a, valotua m&cto- 
phjaa. In the latter Orterhout (5) eiptaln* 
the higher Internal ooncentratkui oa potaailam 
as dne rut to the formation of loaoluble ann 
pounds, but due chiefly to di^oaioa constants 
and coticentratioa gradienu the latter de- 
pending on partitkia coeffiaeats (? 8) 
Orterhnot • (6) quantitative studies 00 ctO 
ttp of Ttlotua have revealed a loas of po- 
tasnum to be aj»oaated with Injttry An 
other factor which causes these opili to lose 
pntassimn Is an mcrease in ammonia. Jacques 
and Osterbout have abown that If the 
coocentcation of ammonia fn aea water were 
raised by o 0001 molar there occurs a rapid 
exit of potassium frocn these cdla. 

Udkjds Under etcrfle precantions the 
blood was collected from the heart on a num 
ber of unsdccted rases one portion was cnl 
tured and the remaiDdcr was introduced into 
a Sanfort Magath hematocrit tube and cen 
trlfoged for one hour The average time of 
aeparation of senim from the cells was 35 
boura after death- Potassium waa determined 
by the argenticobtitimtrite method (10 ii) 
the finid color being read on an Evelyn pboto- 
electifc cofcrrfmeter (1) 

Residti The avenge concentration of the 
scrum potasamm in these *7 case* wa* loi 
rmUigrams per cent. These retult* contrast 
rimi ilaTluiiil— trf 

A itslr pcaUt br (TUl tnci tSa Bfaod TaarfoSca 

TTWfMi — r 1— 


with OUT average of 1 7 * mlHIgram* per cent In 
the plasma of normal veooo* blood and the 
average o< *9.7 mllligrim* per cent in the 
plasma of cardiac blood t«twi it death (0) 
(Table II) 

Hies mOM VAIUM a CUfAYn vuxm 

This high serum potisslam anprominatciy 
3 s time* the coacentratfon of that found at 
death and nearly 6 times greater thin oonnal 
Hhatrate* the raped dlfl'iwn of potashnn m 
cadaver Wood. It takes tefrigerated fresh 
blood iJo boura to reach appnnimatdy tl^ 
same concntratloTL Factors aflectlng this 
rapid difloiion art many Among them teni- 
peratort b one for preserved blood is usually 
placed in the icebox Immediately whereas 
many hour* may elapse between death and 
stor^ of the cadaver A seoxid factor may 
be the ammemia coocentiation. 

There has been much difficulty in determin- 
Ing the free ammonia in drculaling blood 
Folm and Denms were the first to find valne* 
under 0.10 milllgTam anunonia N per 100 
miDIlltera. Subsequent a value of 30 gamma 
(o4)j mg) per 100 miTint tfra was considered 
to represent the free ammonia N In drculatfng 
human blood Conway with hi* bothermal 
dlstillatioQ method has established the true 
value to be Hess Dan one t£nth tha amount 
or less than ooc part m thirty mllhon.” 

Our Interest in »mmfmta resulted from our 
ennotity about the hi gh renim potassium vai 
ni-^ In cadaver blood With the cobaltinltrite 
□Kthod it has long been known that If am- 
mtmfa ij present, there is a quantitative pre 
dpitation of ammonium cobaltinltrite along 
with the potassium salL 

»NH, + CorNOi) — (NILhCo^O,), 

jt +Co^Od« — 

Subsequent analyifa for ammonia on sevtril 
cadaver blood* gave the highest valoc to be 



HEMATOMAS OF THE UMBILICAL CORD 

A LOUIS DIPPEL, M D , F A C S , Baltimore, Maryland 


H ematoma of the umbibcal cord, 
excluding its origin from rupture of 
a large vanx or aneurism of the 
umbilical vein, is an exceeding^r 
rare complication of pregnancy and labor In 
1925, Schmidt (Halban and Seitz) was able 
to collect only 1 1 such cases of true hematoma 
of the funis 

We are not concerned with rupture of large 
varices or aneurisms, as reported by Adair and 
McDonald, and b}'^ Dworzak, since when these 
burst, the ammotic sheath ruptures also, as 
a rule, and there is rarely appreciable hemor- 
rhage mto the whartonian jelly The deleteri- 
ous influence of this condition on the antenatal 
life of the fetus is directly due to acute blood 
loss We are including in this study only 
those hematomas which, though they may 
occasionally arise from rupture of small varices, 
appear to represent a different entity in that 
the integrity of the amniotic sheath is pre- 
served,— at least until considerable blood has 
become effused into Wharton’s jelly The 
fetal mortaht}'' in these instances is due to 
partial or complete compression of one or more 
of the umbilical vessels 
Two instances of true hematoma of the 
umbilical cord were recently observed on the 
obstetncal service of the Johns Hopkins Hos- 
pital and this prompted a reNuew of the litera- 
ture on the subject as well as a study of all 
such cases seen on the service since its incep- 
tion in 1896 The files of our obstetncal lab- 
oratorj^ contain microscopic slides on 8 cases, 
in addition, 28 examples of true hematoma 
of the cord have been collected from the litera- 
ture, giinng a total of 36 cases for consideration 
Since ve have encountered 8 instances of 
hematoma of the fums in 44,043 deliveries on 
the serincc, i\ e obsen^e an incidence of i case 
5 .505 termor premature deliveries Michailoff 
reported rupture of the umbihcal cord as 
occurnng 25 times in 26,442 dehvenes and 
\ Forsscll tuacc in 14,442, these figures include, 

\ 'romtheDepattmentofObstctncs Johns Hopkins Unuer>;ity 
\ and Hospital 


however, not only spontaneous ruptures 
resulting from pathological changes within the 
cord Itself, but also ruptures from extraneous 
causes such as precipitate labors and instru- 
mental deliveries 

A review of the 36 cases from the viewpomt 
of age and panty showed no relationship, the 
age of the patients ranging from 16 to 41 
and their panty from i to 8 In 16 cases of 
the combined senes the blood Wassermann 
reaction was known This was negative in 
14 instances and positive m only 2 This 
would seem of particular interest because 
syphilis of the umbihcal cord is considered b}^ 
Westphalen (33), Meyer, Marang, Scheres- 
chewsky, and Neuweder, as a cause of hemor- 
rhage mto the umbilical cord It should be 
recced that round cell infiltration of the cord, 
upon which the mentioned authors establish 
them diagnosis of sj^philis, does not conclu- 
sively prove the presence of syphilis, for 
Siddall encountered inflammation of the um- 
bilical cord m 6 per cent of 984 cases in which 
chnical and serological sjTphibs had been 
definitely ruled out 

The duration of pregnancy' was not given 
in I case collected from the literature, in the 
35 remaining cases of the combined senes, 2 
deliveries took place in the eighth month of 
pregnancy, 30 approximately at full term, and 
3 were definitely postmature The birth weight 
of 1 7 infants of the combmed series is known 
Two infants weighed between 2,500 and 3,000 
grams, 7 weighed 3,000 to 3,500 grams, 5 
weighed 3,500 to 4,000 grams, and 3 were 
excessive m size, one of these weighing 4,500 
grams The sex of the fetus was stated m 18 
instances, there were 8 males and 10 females, 
a sex ratio of only 80 as against the usually' 
quoted birth sex ratio of 106 

In the combined senes of 36 cases, the fetus 
was born alive in 19 instances, an immediate 
fetal mortality of 47 per cent Moreover, 
there uere 2 neonatal deaths, one fetus (32) 
being so badly asphyxiated that it uas not 
resusatatcd until after iH hours of artificial 
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from rtd cdU euffiaent ■mnyminm clilofidc 
TU added to one of two limiltr portioM of 
dtnted blood to bring Ita concentration to 
approximately ojsi molar The»e ipedmens 
were stored m identically ihaped tettlea In 
a water bath kept at 38 de g r eea ccndgnule 
throughout the experiment (Table in> 

The resulti Indicate that with the addition 
of ammonnim chlonde a prompt rise in the 
plaama potaarium tatrs place and the rate of 
diffusion of potasalnm b more rapid in the 
ammoma flask than In the control during the 
firat seventy-one bonn of the expenment. 

ffaintAn\ 

The mcreaae m aerum potasanim U more 
rapid in cadaver than In freah Wood itored m 
a refrigerator at 4 degr e e! centigrade. 

BIBUOOlUrai 
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HEMATOMAS OF THE UMBILICAL CORD 

A LOUIS DIPPEL, M D , F A C S , Baltimore, Maryland 

H ematoma of the umbilical cord, however, not only spontaneous ruptures 
excluding its ongin from rupture of resulting from pathological changes within the 
a large vanx or aneurism of the cord itself, but also ruptures from extraneous 
umbilical vem, is an exceedingly causes such as precipitate labors and instru- 
rare complication of pregnancy and labor In mental dehvenes 

1925, Schmidt (Halban and Seitz) was able A review of the 36 cases from the viewpoint 
to collect only 1 1 such cases of true hematoma of age and parity showed no relationship, the 
of the funis age of the patients ranging from 16 to 41 

We are not concerned with rupture of large and their parity from i to 8 In 16 cases of 
vances or aneurisms, as reported by Adair and the combined senes the blood Wassermann 
McDonald, and bj^ Dworzak, since when these reaction was known This was negative in 
burst, the ammotic sheath ruptures also, as 14 instances and positive in only 2 This 
a rule, and there is rarely appreciable hemor- would seem of particular mterest because 
rhage mto the whartonian jelly The deleten- syphilis of the umbilical cord is considered by 
ous influence of this condition on the antenatal Westphalen (33), Meyer, Marang, Scheres- 
life of the fetus is directly due to acute blood chewsky, and Neuweiler, as a cause of hemor- 
loss We are including m this study only rhage mto the umbilical cord It should be 
those hematomas which, though they may recalled that round cell mfiltration of the cord, 
occasionally arise from rupture of small varices, upon which the mentioned authors establish 
appear to represent a different entity in that their diagnosis of syphilis, does not conclu- 
the mtegnty of the ammotic sheath is pre- sively prove the presence of syphilis, for 
served,— at least until considerable blood has Siddall encountered mflammation of the um- 
become effused mto Wharton’s jelly The bilical cord in 6 per cent of 984 cases m which 
fetal mortality in these instances is due to clinical and serological sj^hihs had been 
partial or complete compression of one or more defimtely ruled out 

of the umbilical vessels The duration of pregnancy was not given 

Two instances of true hematoma of the m i case collected from the literature, in the 
umbihcal cord were recently observed on the 35 remaining cases of the combined senes, 2 
obstetncal service of the Johns Hopkins Hos- dehvenes took place m the eighth month of 
pital and this prompted a review of the litera- pregnancy, 30 approximately at full term, and 
ture on the subject as well as a study of all 3 were defimtely postmature The birth weight 
such cases seen on the service smce its incep- of 17 infants of the combined senes is known 
tion m 1896 The files of our obstetncal lab- Two infants weighed between 2,500 and 3,000 
oratory contam microscopic slides on 8 cases, grams, 7 weighed 3,000 to 3,500 grams, 5 
in addition, 28 examples of true hematoma weighed 3,500 to 4,000 grams, and 3 were 
of the cord have been collected from the htera- excessive in size, one of these weighing 4,500 
ture, giving a total of 36 cases for consideration grams The sex of the fetus was stated m 18 
Since we have encountered 8 instances of mstances, there were 8 males and 10 females, 
hematoma of the funis in 44,043 dehvenes on a sex ratio of only 80 as against the usually 
the service, we observe an mcidence of i case quoted burth sex ratio of 106 
*^ 5 > 5 oSfcrmorprematuredehvenes Michailoff In the combined senes of 36 cases, the fetus 
reported rupture of the umbihcal cord as was bom alive in 19 mstances, an immediate 
occurnng 25 times m 26,442 dehvenes and fetal mortahty of 47 per cent Moreover, 
Forssell twice m 14,442, these figures include, there were 2 neonatal deaths, one fetus (32) 

From the Department of Obstetncs Johns Hoplans UniN ereity SO badly asphyxiated that it WaS nOt 

and Hospital resuscitated until after hours of artificial 

SI 
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Fif CaJe Pbotom^ oJ tkj «M.cemed mkI 
put <4 tbe toWBciI cord, ilmlof thr au} nti 

ttre ol tike baUan. 


resfirttron. aod ev«itu*Il\ luceumbed In t 
itat« of extreme pallor a8 boyra after delivery 
The other aeooataJ death (j6) occurred on the 
third day and aatopsy revealed ictemi which 
had not been dia^ooaed prrvioualy Of the 
stHIboTn fetnaea, 7 bad nccumbed before the 
onset of labor and were macerated One fetua 
cfaed »• atfre 7 to II dayi before deifverj Ten 
fetusea ffuccumbed doncf the drat or aecond 
Btaje of labor and were not nuceraled. In j 
mitancei of prolooged labor due to uterine 
Inertia, stiQbom but Doo-macerated fetuses 
were delivered and the prolonged labor might 
have been the factor ctnsmg fetal death in 
utero 

Abnormal presentations and unftTOrable 
poritioni of the fetoi seem to pU) no rile in 
the pTodoction of bcmatomai of the umbalkal 
cord. 

Ahsolate or reiatue ahorfemng ot the um 
hfliral cord hw* frequently been mrotloDcd 
aa a factor In the dev^proent of a hematoma 
of the cord Of the 8 cases debvered in our 
chnic, the average length of the cord was 
63 25 rrnfime twt, m giins t 66 ji centimelcis 
for ioae ij from the Lterature in which the 
cord length was given. There were no cords 
measuring leas 25 centimeters in length 
and only 5 In the combmed senes which were 
more fb«n 75 centimeters long The sboitest 
cord measured 30 centimeters in length and 


the longest g^ cenUmetera. WTIhams (37) 
gives the average cord length at about 35 
fentimeteTS. ^ true_knoti of the cord _5Tre 
encountered andjowabout the fclas oc 
ttined onlj 8 times In tEc 36 cases. The cord 
was looped once about t he fetal In 3 
instances, twice about the Deck ing aixfUincE 
about tbejjccfc-la-i and in j it jnujooped 
about ioth fetal neck and bod> 

The hem stoma usuaDv arises from rupture 
of the wall of the umbflkaJ v'em. The veMel 
involved was not mentioned in 4 cases of the 
combioed senes In the 32 remsining cases 
the waD of the umb 3 lcaJ vrm had ruptured 
in 18 Instances, and an artery In 3 il^-er 
found no injury to the three large nmbilicsl 
\T*sels in his case and believed the hematoma 
arose froni a capClarj of the umbilicus. From 
the researches of BozxiJ Rage and Stuta, Jt 
was learned that b evciy umbDicus there 
were nests of cspfTlsnes directli on the navd 
portion of the enrd These were shown by 
H>Ttl not to end b a sharp dmiiatory line 
at the level of the befbnbg of the amnioe, 
but octBsnnaHy rTtended for a short datince 
into the cord Ruge also found not bfrequently 
remains of the viteQine vemels. 

The bematocna is iisuaU> located near the 
umbilicus. In the oTrabnied tenet, the loca 
tioo b sot mentioned b 7 cases. In 14 
Instances it was located dlrectl\ on the um 
bilicus or extended to within i centimeter of 
the umbdiaa b 3 It originated i to 5 oenti- 
meteis torn the umbilicus b 5 6 to 15 ceoti- 
meters from the nmbilkTa and in 6 it was 
located near the middle of the cord In only 

1 r aw was It near the placental end of the 
cord, and b thk ft origmated 5 crotfmeten 
from the piacenta. Hematomas are usuall) 
afogle anomalies but Ddunsch, R. von TVest 
phalen (34) and Ehcner each report an um- 
bilical cord with two hematomas separated 
from each other by normil cord measunnf 

2 to 8 emtiroeters. In von It eitphalen 1 case 
(j4) the first hematoma from the nmbOKal 

'em was noted unnmfiatelv after dellvti^ of 
the bving rfiilit The cord was bunedistdi 
damped and two iraall v-ariccs were noted 
b the short piece of cord between the damp 
and the umbOiois. A second bematocna 
developed under the eyes of the observ-er m the 
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remaining portion of the cord, increased 
rapidly in size, and soon ruptured through the 
ammotic sheath There was barely space to 
tie the cord again just distal to the navel 
In Delunsch’s case, both hematomas arose 
from varicosities of the umbihcal vein, were 
8 centimeters apart, located near the middle 
of the cord, and a stillborn child was delivered 
This cord was thin, almost devoid of IVharton’s 
jelly, and the umbilical vessels were straight 
In Diener’s case both hematomas ansing 
from vances of the vein were present at de- 
liver}" of the living child 
The hematomas vary' greatly in size, the 
greatest diameter ranging from i 3 centi- 
meters to the size of a child’s arm They vary' 
in length from 4 5 to 42 o centimeters They 
are usually fusiform or eccentric in shape but 
have been desenbed as appeanng in shape 
and size as a small sausage, a pigeon’s egg, a 
hen’s egg, a goose egg, and the arm of a new- 
born cbld The general appearance is that of 
anv collection of blood in tissues, 1 e , bluish 
or reddish, but Kroemer and Freisfeld describe 
theirs as resembhng a gangrenous gut 
The cause of rupture of the umbilical vessel 
cannot always be ascertained In each of the 
cases of rupture of an umbilical artery', some 
anomah of the vessel wall was noted micro- 
scopically In one it was congenital thinning 
of the walls (Beckmann and Zimmer), in 
another, degenerative changes in the wall of 
one artery at the site of a loop (Westphalen, 
35), and in the third, mucoid and fattA' degen- 
eration of the muscular walls (Schereschewsky') 
\\Tien the vein wall ruptures, the cause is less 
frequently determined In 5 cases, rupture 
\\ as thought to have arisen from a small van\, 
m I from a rather small but thrombosed van\, 
and m another from decreased resistance of 
the vein vail due to icterus (Woltersdorff) 
Co uvelairc believed th at in his c'^e mechanical 
trauma to the cord m labor from tightening of 
aloopof cord around the fetal neck was respon- 
sible for partial blockage and increase m ve- 
nous pressure the vein wall hax'ing ruptured 
and not being recognizable microscopically 
for a distance of 4 millimeters The rupture of 
the A cm A\ all aa as ascribed to increased A'enous 
pressure due to obstruction of the a enous Hoaa 
bA loops of cord about the fctjis-m 7 instances. 
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Tig 3 Case I Photomicrograph of high poacr magni 
ficalion of the umbilical vein at the site of greatest defi 
ciency of the vein vail In all probability this represents 
the site of rupture of the \ cm 

to torsion of the cord in 3, and to rupture of 
the membranes mi As a rule, when no 
definite cause for rupture of the vein Avail is 
apparent, it is ascribed to unequal mtra- 
utenne pressure foUoAvmg rupture of the mem- 
branes, 1 e , the withdrawal of the counter- 
force exerted by' the amniotic fluid on the 
umbilical cord It is believed that Avhen the 
uterus contracts then and increases umbihcal 
A'enous and arterial tension, a weak A'essel 
wall will tear This explanation, however, 
does not suffice to explain all cases since in 
one of our patients the hematoma Avas met 
at clectiA'c cesarean section, the membranes 
being intact Galh Aias able to demonst rate 
actualjxaunm to tLTcdrdTsmce at thejtime of 
Heln'en the cord Avas found prolapsed just in 
Tfdnt of the fetal head He argues that since 
trauma and obstruction Avere imposed upon 
the cord and its A'cssels in the birth canal, the 
A'ascular pressure A\as increased AA'ith utenne 
contractions and the vein ruptured at the 
site of trauma Stocker docs not bclieA c that 
the hematoma acquires enough pressure to 



stop tJbe Saw of blood m tbe fetal 'maeb but 
ituit after rapture of Lbe wall of the v'oeel, the 
bkiod coa^plates at the nte of rupture a 
thrombotls de%'Hop4 vrthla the lumen of the 
N'ctsd as it doe* in aneuriams. On the other 
hand the dlasecting ablUt> of these hcnutomw 
VDuid indicate that thrv do ciert coosldeTable 
preasore Frelafdd bcllrve* that in hb caic 
the hema?oma was formed, oot h\ actual 
rupture of the Mem wall but by dlape«icsi* 
he noitulates that iooptng of the umbOjcal 
c»rtf about the fetal 65d> hid esuaed obstruc 
flon to free blood flow fn the mabflicol >'e 5 seU 
Kith resultant pajsh'e ctwgestioo and db 
pedesb. 

There i» then, no adequate e::q)iaoatk>n for 
the occurrtDce of these betoalatna*. Mecbani' 
cal forces pfobabf> play an fmportajit rfile. 
To &od a lingie mterpretalion Is didicult once 
the kaiotis of the ombflical ^TfscI5 are so 
\-aried. The majotitj of the rapture* which 
occur nenr the iu%-ei may be due to traction 
oa a abort cord (acnial or relative) during 
descent or delivery of the child as wdl a* 
— >"HTifnta of a fetua with loops of cord 


about Its body or citrtmjtles. For those near 
the middle of the cord ittaa\ be due to trauma 
from the fetal heed or ibouJdcn to a kTW l\*mg, 
thsogb not actually pcoUmed loop of cord 
wWch become* trauraatiiea betaeeu fetal and 
matcraai tissues. It may cnth be competsted 
here u3 the form of a idnk and the \‘aacuitr 
flow obstructed Superimposed upon this » 
the foTong of placental bl^ during uterine 
contractions, mto the umbflical ein to In- 
crease its tenston. 

EiqwTunenfaQy Frrisfeid tried to produce 
an umbilical cord hematoma b\ forcefuih 
Injecting Wood into umHixai •ms of cord 
from ariri\ born infanta Theamruollcahrat) 
Ur^'ariablN tore at the *aroe time aa the rii' 
irril to rupture of the nrio wall doe* not art 
»oIel> from Increeaed infra roou* prewurr 

Tte diagnosB of hematoma of the coed ca 
not be made before deb m It can ociJ\ 1 
tuspected from aach evuience* of fcfal di 
tress a* irregularities In fetal heart tones, d 
charge of meconiom stained amruotk flu 
apeciall\ a ith descent of the fetus and Woo 
amnlotic fluid. 



dippel hematomas of the umbh^ical cord 
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lig 5 Case j Photomicrograph oEloa power magni 
fication of a cross section of the cord, at the site of the 
hemorrhagic area The contracted umbilical artencs arc 
pushed off to one side of the umbilical cord and are not 
completely surrounded by blood elements, while the 
hemorrhage is chiefly associated wath the umbilical vein 



Fig 6 Case 2 Photomicrograph of high pow er magni 
fication of the umbilical vein at the point of rupture Note 
the defect in the vein wall, mth blood clot which extends 
through this and is in communication with the lumen of 
the vem, as well as with the hemorrhagic area surround- 
ing the vein 


The following case histones and illustra- 
tions are typical of this complication of preg- 
nancy 

Case i E J , No 1S292S, C tV 5727 The 
patient was a 30 i ear old, white, secundipara, with 
a negative blood Wassermann whose estimated date 
of confinement was October 17, 193S The pregnancy 
progressed normally until October S when fetal move- 
ments ceased, fetal heart tones had been heard 
on the previous day Two da\s after fetal death tn 
utcro, labor was induced by premature rupture of the 
membranes and intramuscular pituitnn After a 
labor of 4 hours, delivery was effected by low for- 
ceps The fetus was a stillborn and macerated male 
weighing 4,315 grams (949 pounds) An autopsy 
revealed no fetal anomalies As mav' be seen m 
Figure I, the hematoma of the cord was situated 
directly' on the umbilicus The cord was only moder- 
atclv enlarged by the hematoma and the hemor- 
rhagic area measured 3 5 bv 2 by 2 centimeters The 
remainder of the umbilical cord was typical of one 
associated wath a macerated fetus The umbilicus 
was excised and it and the cord cut into several 
cross sectional blocks for microscopic studv On the 
placental side of the hematoma the umbilical vein 
was dilated with blood clot, mcasunng i centimeter 


in diameter The umbdical arteries here appeared 
grossly' normal On the fetal side of the hematoma, 
the vem and one artery were collapsed Many in- 
tact umbilical capillanes were seen m this region 
A cross section through the middle of the hematoma 
revealed that the vein was markedly dilated, the 
collapsed umbilical arteries w ere pushed over to the 
opposite edge of the cord, and the whartonian yelly 
was infiltrated with old blood Microscopically, the 
vein wall was found to be thinned The endothelial 
linmg was ragged m several areas and at one point 
the musculans was broken into but a complete rup- 
ture was not found One of these defective areas is 
shown in Figure 2 There is no history of bodily 
injury' or any fetal or maternal complication to ex- 
plain the cause of this hematoma 

Case 2 DM, No 143523, C W 5746 The 
patient was a 17 year old, colored secundipara, with 
a negative blood Wassermann, whose menstrual 
history’ was not reliable The pregnancy progressed 
normally and she fell into labor spontaneously on 
October 29, 193S The membranes ruptured spon- 
taneously after 6 hours of labor and on admission 
1 hour later, the eery ix w as found to be fulK dilated 
There was no evidence of fetal distress She dcliv'ered 
spontancouslv soon after admission, the fetal head 
emerging in left occipitopostcnor position The 
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duW » axnal, IWm male, Ukd vci^wd 
P»nu (6 79 poa di) 

Tbe bemtlofM «rf the coed trteoded over dk- 
lance of j C forit B c tCT aiid to j ceetlzaetm from 
t« tuTcL It did not cotnpletdx enrirtle the cord 
Mkibw In Fiji. A 4, and j, bot proCEofcl*lMij 

iwni come »Uch followed tl* come of the 
nmhDtciI rda. Tbe cord in the re^oQ of the benu 

tona w»i only ilifhtly krfei tbu dMvtee. On 
cro« lertfoo the hetnetomi wts found t Ue In the 
cord opposite the nmUDctl irterlo md pnitlillr or 
co7npl«d> enardlnj the rtfai. Thh wu tn»e only 
In the 3 centlmeteri of the bemarrhiirlc inn oeimt 
the niTtl. OhUf t thh rtjkic, ana oteiHfiac for 
a datance of 4 centimeters the Infiltrated Wood 
aiorded i/l of the mbOiOLl vet'di. tbore thla 
lerd, the bematoma deermed fradaaOy In auc, and 
t the opper maijin of the (Qaeofonttae of tfaa cord, 
blood wa fooBtl Infiltrated ocly Bkog tiKpenphcial 
axle of the relo 

hllcraocopically tb ombibcalarterieiwcremodcT 
tefy coetneted, and their tnojcolai «alh wen ot 
remarkable The rein on the other band, a aamoder 
tdy dilated and Ki wall Irrctnlarfy thhined. Near 
the mtdpolBt of the henatoemtoai area, the arioal 
point of repturt of the ombflicil veto b located 
Tblj b rtpreaeoted In njore 6. Here the veui wall 
UcQotneted d there U defect brofTfajapprod- 
matdy ooe'clxth iIk drenmfennee of the wall. 
Bkod dementa are coflUnoioai with the bemonhafk 
ren and the bmeo of the T«n I thb tejm of 
the cord the bemortbap alnxnt cgrepleldy obOirr 
tei tha cdlttlar oqOIm of Wbtrtoe jeur The 
caoM of the rapton of tba reaad b not kamm. 

cojrcttrsnrfs 

I Hemitotna oC the tnnbilkal cord t» • 
r»« coinpUcatkjn 0/ pregitancy and labor 
occuning about once In 5 505 deliverlea at or 
near tenn. 

r The great ma)ority of bonitoraaa occur 
at approilmntcl) full term 

J EiseotiaHy one half of all fetuaea wbofc 
nmhiHfwl cords Contain beroorrhagk: areai are 
ftillborti 

4 The bemoniiaw nsual^ arfiea from rup- 
ture of the wTiIl of tic omblUcal \Tin, tbou^ 
occaalonallv the wall of an umhfiiceJ artery 
rupturea and rare!) does tbe hemorrhage 
arUe from the capQlanei of the fetal end of 
the faoii. 

5 The liie of the hemntomaa vanea greatly 
and the mi)oTlt> are located nearer the fetua 
thin the placenta. 

6 ilatemal cotnpheabona of pregnMCT 
arc oeftber common dot limited to avphuia 
and the loiemlaa. 


7 The cauaea of rupture of an umhiDcal 
veawd arc obacure and probabl> aeveral ftc 
tom eifter into tbe dnrkipmen t of a henutoau 
in each case. 

S Before deil\'er\ the ooK clinical e\n 
dcnce of the preaeoce of a hematoroi of tbe 
and U that of fetal distreu or occaibjoally 
that of vagfnai bleeding 
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CLINICAL SURGERY 

FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF MINNESOTA 

ASEPTIC GASTRIC RESECTION 

I A Method of Aseptic Anastomosis Adaptable to Any Segment of the 
Alimentary Canal ^Esophagus, Stomach, Small or Large Intestine), 

II Including Preliminary Description of Subtotal Excision 
of the Acid Secreting Area for Ulcer 

OWEN H WANGENSTEEN, M D , F A C S , Minneapolis, Minnesota 


E very modem work on operative surgery 
devotes a section to descnption of the 
technique of performing aseptic intes- 
' tinal anastomoses The writings of Ran- 
kin have served to make adoption of the closed 
method of anastomosis a more commonly prac- 
ticed procedure in partial excisions of the colon 
Yet, even in this segment of the intestinal canal, 
the portion in which the closed method is most 
frequentlj used, more surgeons still make the open 
rather than the closed or aseptic anastomosis Use 
of the Bloch-Mikuhcz pnnciple of exteriorization 
of colonic lesions, without question, contnbutes to 
continuance of the practice of making open anas- 
tomosis m the colon The wnter hke most sur- 
geons has given the closed methods (Parker-Kerr 
bastmg stitch and Rankin clamp) an occasional 
trial, but in the mam he has continued to use 
largely the open method of intestinal anastomosis 

THE writer’s experience 

Now for a period of somewhat more than a 
year, the wnter has used the closed method exclu- 
sively m all anastomoses m the ahmentary canal 
This expenence has been so satisfactorjq as to sug- 
gest recording it Primary anastomoses have been 
made by the aseptic method to be descnbed be- 
tween the lower esophagus and jejunum after 
total gastrectomy, between the stomach and 
jejunum after partial gastrectomy, between seg- 
ments of small and large intestine as well as anas- 

The researches presented herewith were supported by grants of 
the Graduate School of the Universitv of Minnesota and the 
Committee on Snentific Research of the Amencan Medical 
Assoaation also by a grant for technn^ assistance by the 
Federal Public Works Administration Project No 665-71-3-69 
Sub project No 358 


tomosis of the small intestine to the colon End- 
to-end, end-to side, and side-to side anastomoses 
have all been made In several instances as many 
as 3 separate anastomoses have been made at the 
same operation Acquaintance with the applica- 
bility of aseptic anastomoses occasions the surgeon 
less hesitancy m making an extra anastomosis if it 
appears to be the procedure of election In all 
these procedures, there has been but one death 
owing directly to a technical fault in the operative 
procedures This patient had a gastrojejunocohc 
fistula A one stage excision, resecting a large por- 
tion of the stomach including end-to side anasto- 
mosis of the small intestine and end-to-end m the 
colon was made This patient, Mr E S , U H No 
629454, aged 30, died 15 days after performance 
of the opierative procedure and a small gastric 
fistula was found On completion of the operative 
procedure, a hematoma was felt within the stom- 
ach After it was ev^acuated with a large gastric 
tube, a running stitch of fine catgut was placed 
about the anastomosis This extra suture rather 
hastily placed apparently devitalized a small por- 
tion of the gastnc wall in the suture line On a 
patient of 69 upon whom total gastrectomy was 
done for carcinoma of the entire stomach, an 
aseptic esophagojejunostomy was made The pa- 
tient died suddenly during convalescence, of coron- 
ary infarction The anastomosis was intact and 
supported an intraluminal pressure of more than 
100 centimeters of water, without the slightest 
trace of leakage (Mr W S , U H No 683312) 

THE writer’s JIETHOD 

No new pnnaple of anastomosis has been 
evolved in the writer’s method of making an 
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ueptk aoakicitcatii. Ss t nutter of bet, lo tD 
oKtbodf ttnkn of the nro bttttis&l K^oisits a 
obtained by the pbectnent of wtrim epoo the 
erteni*! »urf*cif « the bo«i will, the Krtom lo 
be Dtated bcinz ctoinUiDed in appotitioa throui^ 
the ol damp*, mahhyt or temponn 

fuVoiea. Tw penetnitkQ of the bteetuud ntare 
whether iaterropted or cooda oat, into the eub- 
Tn«ou* taver of the bera el wall u, u wai pouiied 
out by Hahted ia the open loastomocn, etpaUl} 
a» important for the fucoett of the amtic cloaed 
aaflatooioai*. The development of the ajrpUc 
mode of intextinal aoaatociaaii lododiDg Ita many 
•ajianta ha» been deacifbed recenlhr ao «eD hr 
Spfvactln I9J7 that no alhaJon will be made here 
to the lilwmtuTT ol the aob^erC The methoda of 
•^Ilooe (to t(t) and Ttoffacm pghlkbed ahtco Spl 
vack * mooogmph are nBiqyc Howev’cr theeaae 
of maaasenKQt of an ttaennnent made irp after 
the hemoaut pTinopk with a adf-lockln^ haodle 
b ao atriliog ai tofoixnt that it b to be prefored 
to an aiae^W type of eUiiq) needhig more 
bandi/or ita manlpuJatJoij. CampbeD and Denoia 
of thl» dinK have each deaoibed pirxdouii j tbdr 
erpeneDcre with tlx empjopofot of aaeptic anaa- 
tomoab in inteftinai revedkina. 

It it adopUoo oi the uepiic rnanner f anaato- 


tDoas to gsatric reaectjDo that the writn h cm* 
cc toc d with etpedafly bm — a p f uu edure that hia 
not been deiajVd jwevkanly aafai aathe aiiier 
haabeenibiet leara Then wiH be thoae « bo 
win aat *^1)% nuLe an aaeptk anaatomoaii in the 
•tocnndi fa repir the wnter wflj oofy mocat 
that the lack of loaii^ and the refinranta b the 
method of teasiof guato-bilrtikad atuoo, aa 
cootmled with the open anattoraoaja, tic ao de 
s/abie aj to Mzggeat routine perfonnance of the 
cpentlcia aa the Toclhod of choice wba gutde 
rearction or gutro^ejnnoatoeny are IndlciietL 
TIIE TECTrTTtJCE 

Over a pcTKsd of aeveraJ nMnlha, with the aid of 
t>r Warner F Boweia, amrical reaSdeiit at the 
UnKmJl) Iloepftai, now of Onnha, the wrrter 
went freqtiwth to the poatroertetn roocn and 
made uattooxma b aS tegmentt of the 

natro-uiteftiiial canal by well known methodf 
fparkerKen-i Rankin and ilartjlofl Burjet, 
i 8 ) noting carefnlh- the »ah«l pobta b a nth- 
faao*> apJMoow*!* W e *000 ccmviDcrd cainehea 
that a cioaed anaatoenoah made with btempted 
nturea of toe iflk carefully placed rnwr fcmrepi 
with a liun bUde pmacoteJ toe axrtt eod^raoh 
with kiat tnvenioo of tbaiie — an anaaiomiwia 
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Tig 2 Placement of the large crushing forceps (made up after the Payr pattern) 
across the stomach at the site chosen for the anastomosis The upper insert shon s the 
crater of the carcinomatous ulcer The loner insert, after removal of the tightenmg 
device, shows the groove in the gastric wall made by the crushing clamp 


when viewed from the interior appeared to be far 
superior to the open 2 or 3 row suture anastomosis 
The MartzloS-Burget damp of the available in- 
struments for dosed intestmal anastomosis ap- 
peared to meet the requirements of a satisfactory 
dosed anastomosis most adequately Using this 
damp as a pattern, the writer asked the V 
Mueller Co m Chicago to make an mtestmal 
clamp with a narrow blade of uniform width 
throughout, with a locking device to hold the 
damps together durmg placement of the antenor 
row of sutures A similar pair of long clamps was 
made for gastro intestmal anastomoses '■ 

The use of these clamps in performmg subtotal 
gastnc resection of the stomach for malignancy is 
shown in Figures 5 and 6 It is apparent that the 
thickness of the gastric wall would cause the long 
thin blades of such a clamp to spread In order to 
obviate this difficulty, a long crushmg clamp of 
uniform breadth after the Payr pattern with a 
tightening device at the distal end was made up 
to crush the gastnc wall, before placing the anas- 
tomosis clamp (Fig 2) In order to secure accu- 
rate coaptation of the longitudinal grooves of the 
instrument, a ferrule was made up to fit over the 

‘The inMruments described herein nm> be obtained from the \ Mud 
Icr Co Chicago 


tip of the clamp, as the blades were approximated 
(Fig 3) These ferrules are used also on the 
shorter intestinal anastomosis clamp The tech- 
nical steps involved m the BiUroth II type of pro- 
cedure performed for carcinoma or certain types 
of ulcer demandmg this pattern of operation are 
shown m Figures i to 6 

Hemostasis In the colon and small intestine no 
special procedures are necessary in the normally 
vasculanzed gut to secure hemostasis incident to 
performance of closed anastomosis In the stom- 
ach on tlie contrary, it is important to ligate the 
branches of the gastric vessels near the site selec- 
ted for gastric section The use of the large crush- 
ing instrument described and depicted in Figure 2, 
helps also to provide satisfactory hemostasis The 
writer has not been content to rely upon these 
measures alone, however, and from the begin- 
mng, the coagulating current of a surgical dia- 
thermy apparatus has been apphed to the 
anastomosis clamp at the site of gastnc amputa- 
tion to insure satisfactory hemostasis (Fig 3) A 
stop-watch IS used uniformlj and experience has 
shown that 6 to 10 seconds with the dial set at 70 
(Bovee tjqie of surgical diathermy apparatus) 
suffices to cause complete arrest of bleeding Both 
nurses and house officers hax'e expressed the 
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rtapfcjjfd br U» *Tti« U |»*ric mcrtlow (p« 
trod tlin ^ WmxM blc<tlDd dwof.) 1, jfartd b tb* daal unba 
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BMcfc *atj^ bFTwre wltetrtpDi*bfc»iH»iww*hUK)b&reapeil 

t a»kiiiiB the r»«rte ilb ctoirf *«oniy TV coi^ekiii* «nm c< mfikt\ 

wbem mnrm b tpT>tied for 6 to Mnob (Be^ nick) to vwmni tew- 
UUU. riMSr.Mtbo* lathetMt. (ho mtte of tkr Hmck t b* rwved h 
tnoUtcd Uhlheentery [uttiachMtU&a«oxaQB*djD»b rrylhisUode 
the Ukk thooU be diHiinl eat ob, tut di|ht datutr eho% t, the drop 


optalgo nrpeatedh- that the pattoperitfre fttnm 
of flukl throo^ tM hil)-loc (astrlc tube I which 
iDcdoo U b lea bl<^y than la the open 

tiMUamaU. la cnl/ ooe lortaoce haj there bm 
troabloocie bleedlac, vlx. In the case of the ns- 
tro}e}tnwcollc fistula refer r ed to ptevujtuljr Tire 
pr es e nce of a bematoca In tbe stomach was noted 
prior to dcisare and there was no postoperative 
nleedhif The type of fas trie resectwiwifanned 
In tMs mstance was as b Indkated In n^tares 14 
and 15 Tbe stomach was ampntsted by means 
of tbe PeU loturinc tpporalas and tbe am not 
employed In tbe anastomosb was merely btrerted 
Siam thb ciperfaiee tbe area not employed in 
tbe anastomo^ b oversewn refolarl) with a mn 
nlrrg itltch of fine catfut before In ersloa. 

rhstfchalywru/jafare In sobtotal pstrectomj- 
for maDgnaoev the duedennm fa dtialed as Indi- 
cated In Figine t A single row 0/ lHtmnr«ted 
“plain-quDt (TlsUted) mattress sntmes of fine 
idk over tbe cEps males a satbfactcay duo- 
denal Ini'mion- 

Inasmucb as the resldnal gastric segment after 
/oection fn not be reversed bccanse of the at 
uchment of mescoteries at both curvatores, It is 
ippirrot tiat the posterior rows of lamres shoold 


bepbeed before tbe anterior A little practice has 
doDoostraled thb to be id simple that tbe asas- 
tocQCBt b made ahrays la this manner nm In the 
»m«n bowel, sbere it wocU be eos) to reverse tbe 
segment by a turn of tbe oppo a d damps Inter 
Topted ntnm of fine iflh (champion No. i) are 
placed as Indicated in Flgnrei 5 tod 6 Two rows 
are placed posteriociy and antenciiv Posterioriy 
the deep row is plai^ first. Tbe nrit row paste 
rkriy and tbe scomd or final row of sutoies ante- 
norly may be of tbe Habted “pWn-quflt ^1* or 
d the Cashing variety as shown In tbe Qhistra 
boos. The Halited interrupted sntnre as riwwn 
ui Frgnre 14 affords masfmaJ ipprorimatioo and 
b cmmentlv «lirisctof> Tbe Cashing type of 
■QtoR permits placement of the sutures nearer tbe 
damp than doa tbe mattress satnie of JIaftted 
afxt a employed roatindy for tbe lecood posteiiof 
antt fiist anterior rows In anastomoses in the 
arwall antt large bosrel wbetber eod-lo-eod or side 
to.sIde foor satnies are placed usoally before an 
are tied. Thrw sotures are tbeo piterd between 
thf four Tbcie arc tbcrefoce seirn sntora m 
each row postenorir When the mesmten in 
immedate JuTtaposIuon to the bowel ccctafni 
much fat, bteial anastomosb b more eosfly car 
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Tig 4. Removal of a slip of the jejunal wall preparatory 
to lateral anastomosis The precaution observed in Figure 
3 of cuttmg shghtly above the clamp is followed here too 
The ferrule is placed on the anastomosis clamp as its blades 
are bemg closed A steel metnc rule is employed to meas 
ure the eiact length of the anastomosis m centuneters 
This IS an important item to secure absolute parity in 
length of the surfaces to be apposed by suture 

ned out than end-to-end and probably with 
greater safety In the stomach because of the 
greater length, five or slv sutures are placed usu- 
ally before any are tied Additional sutures are 
then placed between these A hemostat is affixed 
to each suture, traction upon adjoining sutures 
makes placement of additional sutures between, a 
simple matter Before the clamps are rotated for 
the placement of the anterior row of sutures, the 
single ferrules are removed After the clamps have 
been properly apposed for the placement of the 
anterior row of sutures, the double ferrule engages 
the tips of the clamps and a tightemng device over 
the handles holds the clamps securely The an- 
tenor rows are placed as indicated in Figure 6 
After the first row is placed the clamps are with- 
drawn Gradual tightenmg of the sutures serves 
to avoid spillage Upon completion of the second 
row of antenor sutures, care is taken to observe 
that the stoma is opened (Fig 7) In no instance 
has a suture catching both antenor and posterior 
walls of the anastomosis been felt 

Failure to approximate the mucosal edges does 
not appear to be a drawback The Cushing stitch 
placed close to the clamps approximates the gas- 
tric and jejunal mucosa probably about as well as 
the continuous Connell suture, employed in the 
open anastomosis Anastomoses made as a pre- 
liminary to this type of gastric resection on 
autopsy matenal suggested that the closed suture 



Fig 7 Opening the stoma with digital manipulation 
after completion of the anastomosis 

described here secured satisfactory approximation 
of the mucosa 

In gastric resection for malignancy, an entero- 
anastomosis is always made, no matter how tedi- 
ous or difficult the procedure may have been (Fig 
8 ) Avoidance of all potential complications is 
what makes operations upon aged poor risk 
pahents suffenng from mahgnancy possible with 
a uniformly low mortabty rate In a small senes 
of consecutive gastne resections for malignancj 



Fig 8 Schematic drawing of the completed operation 
When this type of resection is made for malignancy, the 
writer mvanably adds an entero-anastomosis It only takes 
a few imnutes to complete and is done m the same manner 
Entero-anastomosis is omitted regularly in the Billroth 11 
type of operation for ulcer 



SURGER\ GY\ECOLOGi AM) OBSTETRJCS 



Fl( 9 I, Souil rr«dial pctric pmck (ntSmiud U « 
tc *0 c«Wc cwtiaflm coo^itlkia ol Ui* ot^emiVn) to 
«7 BqAk retcctka dooe (oTCOrdooca ta euo( 
7 bo also ku pmslcfca awml* aad luf mvtrtd (ml 


meat far 3 >r«r« TVera b »mw dihuiho ctf tW mk- 
«jw <M \ IL, VJL \o 6iftos ) b, TV f*TpJttjnl 
<Uuatka Va dMppciml ao4 tV icutric poKk Vj r*- 
c, TV Kbcoatal forWwj. 


done cn-er t ja mooth perfcid to * bicb ti*c onen 
umtocDocb m utwle reported pmijoth- (rj) 
then m i naoruJitr of j i per ceec. Tbc po*- 
terkir P t>pe of aoutaoKaa Is empto^-ed <^le 

rtfuJsri) Wnen this of reseetko b done for 
betilgQ ulcCT hci^-er cntcro-emerostoni) b 
ooutced uu/onafs for ochenrbe cbe tetn^wtiv 
rewtylutlon fatore »QJ be breHr Ja*t— preb- 
tbl) the Bust faoparUol prinopK of the open 
UoiL, unkw s tm of the epcpod c tone 
the itooHch b etdsed tbo. Sercnl nbtoul 
^tric rracctfans for malbnsoc^ hire beeo per 
tonned bj the aseptic teamiqyc doerfbed here 
iji which \*eT> amall residual rastrlc pouches re 
malued after operalkiti (tee Fli 9) 

TAr Experience has demcestrstrd 

that the looslon which assures nioat ready acexta 
to the upper end of the atomacb b a subcoataf loci- 
skn as iachcated In Hguie la The oppenDott 
cj s cls is the nstnvpJenlc Ifguaent cas b dMd 
ed osoalh without dUBctilty through thb hicbkn. 
£ycn with a long left rectos tacbwn cxteodhig bio 
the DOtch at the siphotd, troobieaaQK bfeedm^ has 
bets oicocstered occaoooally b deTasctdansliw 
the upper cod f the greater curvaiuie because of 
teariog of naall Tins in the gtstiusplenic oraen 
tom tnddeataJ to traction upon the stomadi. 
Acrof to the npper /uikIIc portico of the stoenaefa 
b reUti 'dv easy throat thb obUqoe nbcostal 
bcisian and it alM permits of aausfactoo manage 
meot of the duodcruJ stump. Tbc bettuo b 
closed easOy as b irx&ated fa Figure i Inter 
rupted silk BJtoies of the Habted mattresa type 
air emptojed to dose the peritemeom and £uciai 
laj-ers Poatoperitfve hemb has not been ob- 
jervTd fa Ihb type 0 / Indsioo and the pallenti 
can be gotten up b\ the seventh or eightb dav 


after operadoo — at least 3 or 4 davs earBcr than 
when the Trtka] indnoo b mplovtd. 

serf p^rUftnita trtnSmni In an 
esulier series 0/ epcraiicoi for gastde aaligTiaoey 
fa which the epen anas tomcma a u used pcwrV a a- 
1> rqwied. pre-operatire gisux b\Ti*e mlih i» 
cube ceniiswtm of teeth nonnal h>'drQchioric 
add aas emploj-rd (r?) la the achlorhjtlne 
Uonsach thb b ondocbledJy a wnnhahlle step 
for the open aoastcncab. The wrher absodened 
it, bowrrcT sdih adoption of the aseptic method 
An bdreSfag dtwderaJ l le b passed fab the 
ttODoefa of each patient a few hours before be goes 
to the operaling room. It remafat theit daring 
the course of tie operatioo befcg poUed hack by 
the aneatbelist into the upper lecesa cf the stom- 
ach or poshed bach by the surgeon before the 
stomach b transected. Suction b fa forte during 
operatioo and bcmtlnocd constantly for 71 1 96 
boors wilhont fatnrupticn after operation. The 
tube b then damped for facreasingi) longer 
iniervab and when Its doaore aiTords the pa 
fient no dJstresi, the duodenal tube b wfthdrawo. 
Patirats drink water as socm as they ha t 
wakraed fuQy from the anesthesia ac>d arc aell 
oneoled. 

Pjltnc lo patients with hjrt grade 

ohstrnctloo, the fadwdQog tube and sucuoo tn3> 
have to be x»ed for some period of ti me prior ^ 
operatioQ. As the voftune of the re tnm decreases, 
asptration t or 3 limes dally ma) be l o bu J ro tcd 
f<w the IndwdHng tnbe. In ihk present series of 
patients, there were Uo with cardnoma of 
stenach whose pvlocic obstmetkn was espedall) 
wrrere One of these bad abat appeared t be 
total occhmon after entry After awwt 3 weeks 
of pee-operatiiT pteparatioo tbc gastric retentJoo 



WANGENSTEEN ASEPTIC GASTRIC RESECTION 



Fig lo Incision employed to gnin ready access to the 
fundic portion of the stomach 

appeared still to be complete — the aspirations 
varying from 900 to 2400 cubic centimeters daily 
This patient, Mr F S , U H No 679614, an 
obese man of 62, had ascites and considerable 
edema and a h)T)oproteinemia A large number of 
transfusions of whole blood and serum (human) 
corrected this condition and made it possible to 
operate upon him without undue nsk The other 
patient, Mrs E W , U H No 679859, a thin 
woman of 50 years, had a similar situation, though 
not so severe 

In both patients an aseptic gastro-enterostoray 
was done Each patient presented a localized 
operable lesion which in both instances, honever, 
was large Somewhat more than 4 weeks after 
the inibal operation, both patients m ere reoperated 
upon, the intention being to excise the lesion In 
each instance, a carcinoma of the peritoneum with 
gross fixation of the lesion was encountered, mak- 
ing removal impractical This U'pe of experience 
suggests that it ma) have been wiser to have done 
one stage gastnc resections despite the antecedent 
stones of pre-operative obstruction How much 
the trauma of the initial operations was responsi- 
ble and how much the character of the lesions per 
se accounted for this rapid rate of grow th can not 
be answered dcfinitel} MTienever feasible, how- 
e\ er, the one stage resection for malignancj should 
be performed The w riter’s experience wnth pallia- 
tive resections in the presence of irremovable 
nodes or even isolated hepatic metastases w arrants 
continuance of this somewhat unorthodox pro- 
cedure 

liicsihcsia The wnter has used inhalation 
anesthesia to Uie exclusion of all others Age has 
been no contri-indication In the colon group of 


x\ 



Fig II Closure of the incision 


aseptic resections there was one patient of 79 and 
another aged 80, in the gastric senes, the oldest 
patient was 78 years Cyclopropane re-enforced by 
a small amount of ether occasionally, has been the 
anesthetic used regularly A few minutes prior to 
the use of cautery the cyclopropane is discon- 
tinued and ether is given by the closed method 
Bronchoscoptc aspiration Upon completion of 
the operative procedure the anesthetist aspirates 
the trachea with a urethral catheter through the 
larger diameter of the inlymg mtratracheal tube 
If the patient’s trachea is at all moist, broncho- 
scopic aspiration is performed regularly in the 
Trendelenburg position before the patient leaves 
the operating suite This procedure (an excellent 
function for the anesthetist) together with em- 
plo3Tnent of an intragastnc inljnng duodenal tube 
and a moderate Trendelenburg posture for a few 
days after operation constitute the best protection 
against the occurrence of atelectasis or pneu- 
monia r ow'ler’s position has long been outmoded 
in this type of surgery and has, as a matter of 
fact, little place in abdominal surgery 

n A SUGGESTED PL\N OF OPEIGVTION FOR ULCER 

USING THE ASEPTIC ilETOOD OF ANASTOMOSIS 

In April 1935 the wTiter performed antral resec- 
tion for a patient of 45 years Mr F F , U H No 
627911, who continued to bleed occasionalh from 
a duodenal ulcer more than 12 jears after the per- 
formance of gastrojejunostomx The duodenal 
ulcer was removed during the course of the antral 
resection and the stomach was resected proximallv 
to the site of the stoma prexnously made There 
was no roentgenological exndencc of a gastroje- 
junal ulcer pnor to antral resection and the stoma 
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FI(. 1. EicWca W foadai hh pmUs forroaplrU 

bUi>«>ftTV: rntnsiudai el Uk 4od piwrrrmtb- )b^ 

ttttwRicJsaJ JcCT d<?,«ki(lac mfler mtrml mrrtiaD. 



wts louttd quite norma} at openilMci. \a( hxtf 
after perfoc ma ace of antral reaectioc, howrrer 
rilntral aod roeotfcectogical mdeoce of a Kaatm- 
fejunal nicer ajipmtd. Whhln the pntt year an 
fdenlical ezpeneoce vaa had idth a )*cunf «n*ii of 
14 yeara, iir L.K- No. 66904t, A gnauo- 
JeJuBcatoray had been perfortned by the writer a 
llKSrt time before for an obtcructJu bferdLof 
dDodeail oVer Before the ptieit left the boa- 
plul, naache betnorrhajetuiieateiiioiterBanl- 
natfcn ocatrred. Eids^oo of the daodeial olcer 
ladndtng the antrom «u dooe deapite the pre 
cocdJtwp of the pattent Erocke of the 
gaitrodtKkdeoai artery with aetfrr hkedla; Into 
the bowel was obaer^ at operatkia. The 030- 
vai ea cf p oe was sorprUnglv easy snd the patient 



rtf. j t trpc 0/ nstrfc raarUoa (or ikrr 

Th* fnattr comtsTt SM tW (mlai u« Tbe 

faurii ilw tbc hxMrttaaal KitrTty ol Ike naMck kk 
ref ei eace u tk* m.i r tk« erf h jdiixh leric kmL la tke 
antraaDDarUiiaecirtnL 1 tki Uad aiac, tbe dktrtbo- 
lIPD rrf tb* earicta} ceO* la tke^atHe /laadr V 
P ro^M f lloc^ ^ ujcvbat k^aei a aa nbrii an to be iocad 

left the hoepitaJ «Ith ftstrie add Tahies wfakh 
woe hifh. The pat»t was lo/oroed that he 
ml^t bare farther tmbk. In leas than a month, 
a g3Stre)e)nna} nicer dmloped which could sot 
Iw by medkaJ maiageiDnt. 

In both ibm lwaiann'% the psUDjejonaJ leer 
wu rfpah wfth readOv by dhddhif and m\-crthi( 
the )e|anaiD beyond the stiwna, the distal k|°truoi 
being anaalniaiw H tO the I nrnarfi By thk pm- 
Cfdofe etatne dnodenal con- 

tent 1st w tlotoach foe pniposes of ontralia 
bonlaassumJ In the foatancs of the last ofert 
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Fig 16 a, left. Specimen of stomach after gastnc re 
section for chronic ulcer high on lesser curvature by the 
Billroth n method The mucosa exhibits some evidence 
of rogation only at the upper end The patient is achlor 
hydnc b, nght, The rogation m a specimen excised by 
the method herein descnbed The patient is achlorhydnc 



Uon, performed on Mr L K , aged 24, referred 
to above, the fundus was excised also as 
indicated in Figure 12 In both instances roent- 
genological as well as clinical evidence of the 
gastrojejunal ulcer disappeared ‘ Since the per- 
formance of these operations, the wnter has 
learned that Schmihnsky descnbed this type of 
procedure to provide complete mtragastnc re- 
gurgitation of bile and pancreatic juice — a pro- 
cedure which he referred to as an “internal 
apothecary” a number of years ago The method 
apparently has never enjoyed any populanty 
After the first operation, the writer performed 
several upon dogs, but unless the antrum was 
divided, mechanical difficulty with gastnc empty- 
ing was encountered, givmg nse to vomiting 
Return of the entire duodenal content mto the 
stomach, however, would appear to be a satis- 
factorj operation for gastrojejunal ulcer occur- 
nng after the BUlroth n type of operation (see 
Fig 18) 

Surgeons nho have had recourse to radical 
methods of dealing mth ulcer have adopted the 
pnnciple of antral resection This adaptation of 
the first gastnc resections done for pylonc 

*Mr L R has died since of a perforalion of another pastrojejxinal 
ukcr in the nen pastnc outlet The onfnnal fraslrojejunol ulcer disap- 
peared complctcU 


mahgnancy to ulcer appears to have received 
ample justification m the observations of Edkms 
(8, 9) He, It IS to be remembered, postulated 
followmg acute experiments upon the cat, employ- 
ing gastnc mucosal extracts from the cat and pig, 
that the gastnc hormone for the secretion of 
hydrochlonc acid had its ongin in the mucosa of 
the antrum of the stomach It had long before 
been shown by Heidenham that onlj the corpus 
and fundus of the stomach secreted hydrochloric 
acid The antrum, he observed, gave nse only to 
the secrebon of an alkalme medium which was 
largely mucus This observation of Heidenham 
was confirmed amply by the histological studies 
of Bensley Through the years the hypothesis of 
Edkms (8) concerning the source of gastrin has 
held the field, and surgeons m performmg antral 
reseebon for ulcer have accepted this thesis The 
antral mucosa, it is stated generally , controls and 
regulates the secrebon of hy'drochlonc acid by 
supplynng the sbmulus which causes the panetal 
cells of the fundus and corpus to secrete The 
common denominator of ulcer, it would appear 
from a number of studies (Mann, Dragstedt, 19, 
Iv'y , and others) is the acidity of the gastnc jmee 
The objecbve of any well directed surgical therapy 
would, therefore, appear to be effective reduction 
of gastnc acidity 
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IthubecnDotedn t nBc rmronrl v th«t 
ccnllirae to »ecrete free h\TirDdilaiK aod tramtbe 
t main i n g guide pouci tltjtr uitnl reaectfoo In 
clocliM tae pyknc *piih)cier dooe tft« the BID 
roth n trpe of opentioa 'niliocraneiKthuled 
siirgeoQS to add locieulnglj greater unounu of 
the intennediate aod c o rpon c seeks of tbe 
ttnrrarti to tbe eiiriaed areu wfan porfonmng 
gumc reaectke for oker ( e 6) On the 

ouu tbnt tbe cteater arsoant of h> arodiknc aod 
wu leqrted bv tbe parietal eeJlt b tbe fuiuUc 
sooe, CocukQ (5, 6) sosgested aod pradked \ es 
osiocis of a portko of tbe hmdas of tbe atonadb — 
an operatkia wUch be deaofbed u fondaMctomf 
TTifi proceefure to date does not *pp<»r t have 
been widdy practiced and Seelv and Zonin» (u) 
and Vi atsoo cootend aoch esdthxa to dogi 
ire Dot followed by quahtative reduetkn in degree 
of aodity of the gattric juice. Whether a quanti- 
tative riiminntlQn in the total aiDoant of arad 
secreted followed thb type of p ro ced ur e could bo 
tWe rm trie d acamtely only m Isolated gastric 
poQcbet. 

It woold appear from avaHaUe erldence that 
Bijgical procedurei performed upon the atomsfJi 
for the relKf of ulcer concern eaacnllalh' (i) 
Nentraliiation of tbe add gaatnc juice t^pcovid- 
Ing avenoe* fer tbe regurgitation of tbe aJhaline 
secretions of bfle pancieatlc juice, and eoccos 
entencm Into tbe stomach aad {») teduebon of 
the capacity of tbe stomneb t Kcrete hydro- 
chloric acid Surgeons have believed graeialty 
that the antra] tvpe of resection ■ cromp l kh es this 
and tbe hypotbeiii of Edkins (8) lends tenable 
support to this tiKsh. That such (TKTaboiti 
accomplish this actually apart from whatever 


DcntraiuBtioo occurs through tbe agency of par 
tia] Infragastnc tfgurgltatkn attending the esab- 
Ushment of tbe new stoma. Is demanding of proof 
The observaiiccji detaUrd here retail^ to tbe 
derekpoMSt of gutrojejcmal uker Immedntelr 
after antral reaet^co suggests that EdLbts ibesii 
may he invalid An tnU resectioo perionned after 
etstrojejuDostany eliminates the Dcrmal avesoe 
lorlotragaibric reguigilAtloD throogh tbe pylorus. 
It b adiahted q^u fcxrenCy Uat ei 

dofiCD done nmnltarnuilv with gaurejejunos 
to^ in tes the formation of gsstrojejon^ leer 

Tine facts suggest that tbe gain toWng from 
antral r eaec ticc for ulcer Is e^lcahle 00 

tbe bans of inlraj^lric regurgitatxn throu^ a 
new wide stoma This suggestion must also, bow 
ever be aibmitted to direct expeninental proof 
before being accepted as fact. tn> rate, there 
appears now to be Uttlc factnal mpixrt fer the 
betiri that antral resection ftr u redotn tbe tecre 
tewy capadty of the stomach The writer ts dow 
en^iged with several asaodates in trving t k 
cure direct CTperimentaJ evideDce upon thti bsoe. 

It would seem not unlielv boaerer that each 
segment of tbe stomach functions m accord allh 
ts known cellular actirltj PhyiioJogiiti ( j) 
■ml anatomisti (1 j) are in accord wltb refermce 
to the naitlcular ceUs (parietal) and ibeir loca 
bon WQKh are responsible for the tcuelkn of 
hvdrochlorlc add (rig ty) 

THE uarm's hetitod 

With these coosidcratloni as a bash, tbe wnier 
li«« performed an operatioo In a tew selected in- 
stances ci complicated ulcer In which an attempt 
las been made to evctjc a large segment from that 
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porlion of the stomach in which the secretion of 
hydrochlonc acid is known to have its ongm 
(Figs 14 and 15) This operation may be done 
readily through the incision shown in Figure 10 
The weakness of the procedure lies in this, that 
the so-called “ulcer bearing area” remains behmd 
and the ulcer or ulcers are not removed The 
writer is mclmed to believe that there are causes 
other than “tissue susceptibihty” that bear upon 
the site of occurrence of ulcer (See footnote be- 
low and legend for Fig 18) Effectual reduction of 
the capacity of the residual portion of the stom- 
ach to secrete hydrochlonc acid under any cir- 
cumstances would appear to be the desired ob- 
jective This operative procedure is easy of per- 
formance, particularly because the contmuity of 
the lesser curvature is not disturbed 

In the presence of a very short gastrosplenic 
omentum mobihzation of the entire fundus may 
be somewhat difficult, ordmardy it is not The 
only other item to which special attention should 
be drawn is that the anastomosis is made between 
two sutured areas of inversion (Fig 15) How- 
ever, this matter presents no special difBculties 
One could, of course, and the wnter has placed 
the anastomosis at the lower inverted area, near 
the remaining antrum Should for any reason, 
however, esasion of the antrum be indicated sub- 
sequently, the presence of the anastomosis higher 
on the residual gastnc wall would be a desirable 
feature It is to be noted that only a narrow tube 
persists along the lesser curvature in the corponc 
zone after this procedure 

To date 7 patients have been operated upon by 
this method ' These were all complicated cases 
and included the mstance of the gastrojejunocolic 
fistula referred to, another gastrojejunal ulcer, 2 
instances of both gastnc and duodenal ulcer and 2 
instances of chrome duodenal ulcer of long stand- 
ing exhibiUng roentgenologically evidence of 
marked hypertrophic gastntis 

The fate of the gastrojejunocolic fistula has been 
desenbed Several postoperative gastnc analyses 
on this patient showed free hydrochlonc acid to 
be absent Most of the patients have no free 
hydrochlonc aad on a fasting stomach or after 
an alcohol test meal Three patients have no free 
hydrochlonc acid even after histamine on repeated 
tests performed several months after the opera- 
tion The only patient in the group who continues 

'Since this paper was written a atlditional patients base been 
operated upon b> this method In i of these a>-ounK man of sijears 
Mr F 1\ ,UH Ko 664758 with intractable pain of^ years duratton, 
anastomosis was omitted altopethcr The left stikus ners’c was sectioned 
at the cardia Despite the narrow pastne tube the stomach empties 
lety rapidh and the patient is achiorhydne ecen to histamine Otnls 
lion of castrojeiunostomy in younp persons to obviate pastrotejunal 
ulcer is highly desirable 







acid In each instance the shaded portion is to he removed 
It remains yet unsettled as to whether A is a more eSectual 
operation than B 

(A’, B' and C‘ ) Provision for complete intragastnc 
regurgitation of the alkaline duodenal secretions wall suffice 
to augment the effects of reduction of gastnc secretory 
capacity It is to be noted in C’ that severance of the upper 
and loaier pouches is suggested ithen provision for com 
plete regurgitation is made 

In young patients, vho are more prone than the older 
group, to development of rastrojejunal ulcer, a studied 
effort to omit a gastrojejunal anastomosis should be made 
The unter has the impression that “ tissue susceptibility” 
■mth reference to the site of ulcer formation has to do in 
large measure vnth the constant bathing of tissue mth acid 
at the gastnc outlet High anastomoses, therefore, unless 
the stomach is totally achlorhydnc are probably undesir 
able Heretofore, the emphasis has been on what is the 
proper segment of the small intestine with which to estab 
hsh the anastomosis The wnter beheves that the more 
important issue is what segment of the stomach should be 
employed in the anastomosis The answer in part is, un- 
doubtedly, that an efferent outlet high upon the stomach 
in the midst of the active acid secreting area is more likely 
to be followed by gastrojejunal ulcer than when the outlet 
IS made bc> ond the confines of this area, unless the stomach 
IS achlorhydnc 

to hat e syTTiploms is the patient who still has free 
hydrochlonc acid on a fasting stomach after 
evcision of a gastrojejunal ulcer In this pabent 
excision of the upper fundus bej ond the insertion 
of the esophagus w as omitted 
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TV p«tteni <rf gutric idoccm in re*ected iped 
mem mDoved In the BFIlrcPth IT ujd tte wiilcr’i 
method for xilccr are ouite different u b apfamt 
in the CDOtmst afforded by Rgitrei i6 a and h. 
The gastric ni^ are moat procniDent fn the cor 
poric and Ionic looes mhcre the parietal ctDa 
which aecretc hydrodJoric add are to be foond. 

This soroewbat mea» erpcrieoee with aub- 
totnl ccdsoQ of the KcreUng area accom- 
ponied by gajtrojepmastomy for nicer in a few 
Klected cases soggnts that thb mode at gastric 
mectioo may have some merit. Wlmew ead- 
non ot the nicer a^ipean In order because of 
bcTPOcr ha ge or becanse of the poasfbQitv at a 
gastnc kxtoa being malignant, the BfDioth n 
plan of cfieratioQ with remoraJ of the tiasDc In 
gnestiOD ^ of course, the opcntioD of cboke In 
inch pnxedarea, bowesTT it U Important to 
exdse a good acgment of the corporic rm- for 
mere aarnfice of the aotmm wtS oat lo ti tt r effiec 
Uve redoction in gartdc acidity HttiCT plan of 
operatkM mat be earned ootreadOy by the asqjtfc 
t^tuqoe. Antnl spedtams exHUt often do 
erideace of rugaliocu 

The leaaltanl t}T>e of gtitik pooch, atteadhig 
subtotal ftxrtalna of the a^ ae^tmf area of the 
stomach, b shown b Flgore 17 Tbeie poodKs 
empty aatbfaetorffy and t'oenitiog has not been 
obsenrd. EiDp(t*bg octnii through both the 
stoma and the prioroa Becaote the gastric path- 
sra> at the lesam curvature b rmrror^ consider 
aUy I ha e rootfaiely performed gastrojejoDoa- 
tooi) to facilitate emptying uTiethcr inch 
itormch would fuDCtloo prope^ wilbom thb new 
stcana I do not know Occascnally a patient 
complalra tlut hb gastric capacity b oot aa great 
as be would desire. The lime factor of accom 
modatko evTutually adjusts thb complaint quite 
adequately 

Ectensh^ exdsioti of the add aecreting area 
and prcTvbioQ for complete Intragistric regurglU 
tkn abooM au£ce to deal with the most intrsc 
table riT* 0/ oker Ahemadre methodi of 
achieving thb objeedre are iliastnted In Figure 
8 Intragastric regurgiuuoo through the ordl 
nary gastrojcpiDosloeny (lodttdnM the BQIrotl) IT 
type of pcccrdnre) ts onlv partfaT 

p«l-.Hn has pomled out thit the fiboi of the 
■agus Dcrves ciert grater Influence 00 the (appe- 
tite ]uke) secretory apadty d the leaaer cuiva 
•W* WtoSw 


tnre than on the grater Dhrisioo of the fibers cf 
the vagus nerva dccniatlng entr the gastric 
wan may readil) be done b coojunctloo with the 
FTOCedure described by the writer If erperW- 
ahmld suggat that It be done to augment the 
effect of mbtotal ercbwi of the ackf secreting 


A method of performing aseptic gastric rescc 
tarn hr the doa^ method b oesowd — a tech- 
nique adaptable to any portion of the alimeotaiT 
ca^ where anastomoob b to be done after etn 
Bicn of a aegmeoL Subtotal of the acad 

secreting area b the stomach ac co mpanied bv 
pstTubpioostom) b described as a wduble 
measure for effect ua f reduction b gastrfc aoefity 
for ulcer 
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A METHOD OF VALVULAR CHOLECYSTGASTROSTOMY 

ROBERT ZOLLINGER, M D , F A C S , Boston, M-issichusetts 


R ecent advances in the surger}' of the 
pancreas have renewed interest m 
choleci stgastrostomy and cholecyst- 
s'^ enterostomy But the wide diversity 
of opinion vhich exists both in regard to the 
method to be followed and the proper site for 
such anastomoses imphes that none of the com- 
mon procedures is entirely satisfactorj' The 
stomach has been more widely used for this pur- 
pose because of its mobihty and accessibilit3’^ 
Although moderately effective as a palhative 
procedure, cholecystgastrostomy has been found 
by Whipple to result m cholangitis and hepatitis 
when combmed with gastro-enterostomy pre- 
liminary' to resection of the head of the pancreas 
As a result of such expenences other sites and 
t}'pes of anastomoses have been advocated in an 
effort to avoid ascending biliary infection 

Following a direct anastomosis of tlie gall 
bladder to the gastro-mtestinal tract, the biliary 
system is no longer protected by the valve mech- 
anism of the sphincter of Oddi Consequent! j' 
there is an interchange of contents between the 
gall bladder and the gastro-intestinal tract caus- 
ing an infection, usually so mild that it does not 
produce clinical symptoms, or agam one of a very’ 
senous nature Bernhard has reported barium 
regurgitation mto the bihary passages at the 
time of a gastro-intestinal senes m as many as 50 
per cent of such patients This loss of the valve 
protection has been conspicuous m cholecyst- 
gastrostomy, because the strong peristaltic waves 
of the stomach often fill the gaU bladder and bile 
ducts with gastnc contents This is highly unde- 
sirable if ascendmg bdiary infection is to be 
avoided, and it is one of the reasons that Lahey 
and MacKinnon have advocated the use of the 
upper jejunum for anastomosis Whipple has re- 
ported satisfactory results using the Monprofit 
type of direct cholecystjejunostomy by the Y 
method in an attempt to avoid, if possible, the 
direct mterchange of contents between the gall 
bladder and the mam jejunal stream On the 
other hand, Brunschwig and others have used a 
long loop of jejunum for the cholecystenterostomy 
combined with an entero-enterostomy Yet de- 
spite such extensive precautions, ascendmg bihary 
infection has developed If, however, an effective 

From the Surgical Clinic, Peter Bent Bngham Hospital and 
the Department of Surgery Harvard Medical School 


valve mechanism could be devised for cholecyst- 
gastrostomy, the major objection to this proce- 
dure would be overcome, and many' of the more 
complicated methods of multiple anastomosis 
would be unnecessary 

Vanous attempts to produce a valve for 
cholecy'slgastrostomy have been made Mason 
sought to develop muscular control between the 
gall bladder and stomach by separating the mus- 
cular wall of the stomach with a hemostat passed 
through an openmg near the greater curvature 
The gall bladder was then pulled mto the lumen 
of the stomach through an openmg near the lesser 
curvature and was anchored m this position by' a 
row of sdk stitches Roeder excised the redundant 
portion of the distended gall bladder savmg only 
the amount required to sew around a No 16 
catheter A flap of Penrose tubing was fastened 
to the end of the catheter m an effort to counter- 
act back pressure mto the gall bladder The newly 
made tubular structure was then buned for a 
short distance m a tunnel in the anterior gastnc 
wall before it entered the lumen of the stomach 
The catheter was passed out 3 to 9 weeks after 
operation Minzzi mobilized the gall bladder 
until a portion of the fundus could be drawn 
within the duodenum and anchored m position 
Gentile attempted to perform a cholecystgas- 
trostomy based on one of the pnnciples advocated 
by Coffey for transplanting the ureter, which de- 
pends upon the formation of a stoma by the 
sloughing of a transfixing suture between the 
lumen of the gall bladder and the stomach In 
order to follow this principle a portion of the gall 
bladder was imbedded within the stomach wall 
for a distance by anchonng the seromuscular 
coats over it No openmg developed, but Gentile 
made the mterestmg observation that the portion 
of the gaU bladder withm the wall of the stomach 
had shrunken until it resembled a tube 
In spite of Gentile’s failure it seemed that the 
Coffey prmciple of obhque implantation to obtain 
a valve action could be applied m cholecystgas- 
trostomy Moreover, the dilation and elongabon 
of the gall bladder which usually foUow the ob- 
struction of the common duct from mahgnant 
disease would facihtate this type of anastomosis 
In addibon, the blood supply commg upward 
from the region of the cystic duct would not be 
destroyed if the gaU bladder were detached for a 
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TIk pattcni cJputii: moco** in roected meo- 
mnu remoNTd bj the Billroth FI lod the wriler > 
method for ulcer are <^te different u h tppamt 
In the conlnrt afforocd b> Flyura i6 a and b. 
The gaatric are moat proralomt In the cor 
pork: and funmc wna where the jnrietal felt* 
which letretc h>-drochJQric add are to be found. 

This •omcwhat meaw earperience with aub- 
l tfil eidiioo of the add aeaellng area accom- 
panied bj gastro}eJanc*toTnj for ulcer In a few 
■elected caaet sufxetts that this mode f gaatrlc 
resection may ha\-e merit. Flltencver eid- 
swn of the ulcer appears In order becacne of 
bsporr ha ge or because of the ponIbQIty of a 
gustirc teakn belnjg malignant, the BDlroth II 
plan of operation ^th retDoval of the tlssne In 
question ^ of course the operatlan of choke. In 
such procedurei, hawe\Tr it Is Important to 
cxnse a good segment of the corporic zooe for 
mere saenhee of the antrum wiE not Insure effec 
tree redoetkn In gastric addity Ertfaer plan of 
operation mar be carried out readilv by the aaeptK 
technlqtte. Antral spedmeiu nmbtt often no 
evtdeoce of rugalloo. 

The resultaal t^pe of gutik pouch, atteodiog 
subtotal eic is k n of the a« secnetlsg area of the 
ttonadi, k them In Flguie 17 These pooches 
empo satbfaclorEy and >’OfflIriBf has oof beec 
ofasenTd Emptdxif occurs thmgh both the 
stoma and the ^‘iorss. Because the gastric path 
way at the ieaiCT curvature b Bar i cn^d coosidfT 
abl\ I hiNT rootinel) performed gastro^ejunoa- 
lomy to facilitate emplylng whether auch 
stesmeb would fimctkn prop em without ihb oew 
stoma I do not know OnasIonaHy a patient 
complains that hb gastric ctpadty b not as great 
u be would desire The time factor of accom 
modatloo eventually adjusts thb cocnpbmt quite 
adequately 

Extensive cxdslcn of the add secreting area 
and prosuko for complete Intragastrlc reguigila 
tion should suffice to deal with the most iotrac 
table t>'pe of ulcer Altentatlve methods of 
ichiev’lng thb objecthr are ffinstrated in Figuie 
iS. Intrugastnc regurgitatioo through the ordl- 
□aiy gastrojejonostoeny (Indodlnr the BHIroth II 
type of procure) b only paithL 

Babkin bas pointed out that the fibers of the 
%-agus nerves evert greater Influence on the ( ppe 
Ute jujce) secretory capadly of the l ea ser curv'a 

•Sm FaptaM 


ture than on the greater Dhrbion of the fiben erf 
the vagus ner v es decumtlng over the gastric 
srall may readllv be done in conjunclkn with tl» 
procedure described by the writer H cxperwoce 
■htnld suggest that It be done to augment tlw 
effect of subtotal eidiion of the add seciethig 


A method of performinc aseptic gastric reset 
lion by the dos^ method b oescrltcd — a tech- 
mque adaptable to any portion of the alimentary 
canal where anastomaib b to be done after no- 
uco of segment Subtotal exdilon of the add 
a ccietiDg area m the stomach accompanied br 
gastiojejQDottamy b described u a auhabk 
mensuiT for effectual reduction in gastric addhy 

for ulcer 
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Tig 4 CholecystgastroBtomy, direct anastomosis, 167 
days after operation Note the tremendous dilation of the 
cxlrahepatic and intrahepatic bile ducts by sodium iodide 
injection Air injected into the stomach has entered directly 
into the gall bladder 


trostomy Ten animals were used and sacrificed 
from 55 to 213 days after operation, the average 
being 151 days The results were not satisfactory' 
in this group as a whole because of stenosis of 
the stoma m over one-half of the experiments 
This was due to several factors, one bemg the 
failure to divide the common duct after double 
ligation with silk In several instances the pat- 
ency of the common duct was re-established, yet 
It IS well knoiTO that the artificial stoma often 
closes if the common duct obstruction is reheved 
Probably the most important cause of stenosis, 
however, was pullmg the fundus of the gall 
bladder within the lumen of the stomach mstead 
of anastomosmg it with sutures directly' to the 
opening in the mucous membrane (Fig 7) One 
animal showed mild hepatitis and one very old 
dog a difiuse hepatitis The remainder gave little 
evidence of biliary infection other than an occa- 
sional leucocyte about the bile ducts According 
to our one experiment in this group, valvular 
cholecy stduodenostomy , in the dog at least, was 
not technically a satisfactory procedure 
In the third group of experiments the final 
technique of valvular cholecy stgastrostomy de- 
scribed in Figures 7 to 17 was carried out in 4 
animals The common bile duct uas doubly' 
ligated and divided m each experiment A cross 
section of the completed procedure to show the 
location of the gall bladder in relation to the 
anterior gastric wall is shown in Figure 7 This 
procedure varied from that used for the previous 
group in that the fundus of the gall bladder was 
directly anastomosed to the gastric mucosa in- 
stead of being anchored w'lthm the lumen of the 



Fig 5 Photograph of specimen of cholecystduoden 
ostomy, 315 days after operation Note the accumulation 
of hair wathm the gall bladder 

stomach The anterior gastric wall was grasped 
at the desired level Then an enterostomy clamp 
was applied from the greater to the lesser curva- 
ture (Fig S), which not onh controlled the blood 
supply and prevented spilling of gastnc contents 
but held the gastnc wall for the subsequent steps 
of the operation An incision, extendmg from the 
lesser to the greater curvature, was made through 
the serosal and muscular layers of the stomach 
down to the submucosa To avoid constnction of 
the gall bladder and interference xvith its blood 
supply when buned in the gastric wall, a trans- 
verse inasion about 3 centimeters long was made 
m the stomach wall near the lesser curx'ature 
(Fig 9) Invanably several bleeding points, 
especially' those near the lesser curvature, re- 
quired a hgature The new gall-bladder bed was 


Food particles 
and hair 



1 ig 6 Drawing of direct cholecy slgastrostomv showing 
hair and particles of food in the gall bladder Note the 
absence of \alvTilar mechanism pemuttmg the free inter 
change of contents between the stomach and gall bladder 
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/ew cratlmetcn from iu bed. To tat the feui 
bnit\ of toch A tecludqw u wdJ u the cffectht 
neM of A aeHrocted \Th‘e In perrentrof n 
Cor^Utke mitbfa the bHlAiy tree a lerM of 
erpmonts vu coodixted od dogt. 

tCTHJVE?m 

Tbfw grw p$ of erperifljeoa wm perfanaed 
imder latnmoos aembntdl AMslhesA wfib 
tterile techolqia od ANYrsite dee doR* Fine iHk 
Autorr nuitew ins osed tfirougboot. 

In the first or cootrd group 4 dfrcct aha 
itamcncA nre made betmeen the nil bfadder 
axkI itocoAch or doodenum A n&amt number 
of draflor opeiimenU ha%T been reported to In 
dicate cieari) that IntetlliiAl cootentt have been 



I rV-iLhi j ^iWrii- nctfTTT direct tm Jnmfwh- j c 
d«r* u FT cnTmdoD Mioitindcn ol nil hbddrr un 
imtnbFT*tK Uc dacti itk udium ndut nlotke \o( 
dil^Fd BtnbcpaUc bit docti 


foood la the gAll bladder Aod that the laddence 
of hepatitis foUovlag this operAtko la dogs maj 
TAnge from a low to ah eetrrodvhJghpercniUge. 
Id these 4 cootreJ dogs ktenc huia detcrmloa 
tkns tahn at lirefubr Intervals mert oertr 
eknted ilorrover these infmalt were la good 
bewJtb Aben Bcrifind fnim 3 to 315 dA\i Lter 
the ©pemko. FcJkwing nai&ce tie Jher 
bQkr> pAjAAges, dwnAfb And dnodnnm mere 
immediateJr rrtncrvTd n b/»c The rtotoach wij 
filled with tsjiom bat dace the barfum did oot 
Ahrmjm pass the ptiorui, It was ncct M Ar> octs 
skeaDr to latrodtxe the beibim direct!) lat the 
daodenam. la 3 of the 4 spedmens the baihnn 
l e RUJgi tAted lato the gsH blAdder aod makr 
ducts (Pigs t oad 2) Stodks of the nD bkdder 
and bflkjy pajnget were then mniea out b) the 
lolectun ^ coDcentxmted sodiam kdide sohiticci, 
mbich showed definite and osoalh’ maried dila 
tioD cd Dot onJr the cstrahepatk bat the loum 
bepalic ducts (figs. 3 ADd 4) llhen the stmadi 
and duodenum were moderately Inflated with 
air the air penetrated pnxnptl) into the biliarv 
pASBgcs (Fig 4) Id 3 of thM 4 inlmsh hair or 
partloes of food mere fouad In the gall bladder 
dear!) Indkating that the Intestinal cootenls 
had lound their wav into the UQarv posaagn 
(Figs. 5 and 6) There was a minimal amoont of 
mlaoacopsc e%'idence of biliary Infcctioa ercept 
In ooe cTpe n jDCOt of choleostdoodenostcrDV 
This ■nrma) ncTificrd after 3 5 dare ihoaed 
fatt metamorphosis I the Itver both grossly 
and nuanscopiodlx with some cri d eocc of 
leucocytic infillralko bout the bOc docU. 

The second group of erperiments coropraed 
the eari\ attempts at afvutar choiecyUgas- 
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sutures 

Tigs 13 to 17 Technical steps in \*ah’ular choice) stgastrostomj 

mucous membrane was completed either with a respectively, after operation Immediately after 
continuous suture or wnth a row of interrupted sacrifice the b^ er, bihar}’ passages, stomach, and 
sutures Interrupted silk sutures which included duodenum were rcmoced intact The stomach 
the seromuscular flaps on each side as well as a was filled with banum, but in none of the \ ahnilar 
small bite of the gall bladder were subsequenth cholec) slgastroslom^ expenments did banum 
taken (Figs 15 and 16) until the seromuscular regurgitate into the gall bladder (Fig iS) A 
laNcr was completch approximated, burxing the cross section drawing made of the 35 da\ specimen 
gall bladder The xailue of the transverse incision illustrates how the aahe protection was attained 
m Uic seromuscular laaer near the lesser cun a- (Fig iq) Visualisation of the gall bladder and 
lure was now apparent, because it preaented bihara tree ba the injection of concentrated 
cacessiae constnction of the gall bladder as it sodium iodide solution (Fig 20) showed that the 
entered the gastric wall (Fig 17) One roaa of mtrahepatic ducts aacre not dilated so much as 
sutures m the seromuscular laa er was found to be in the non-a alamlar anastomoses Cultures of the 
suflicicnt bile at the time of sacrifice showed Bacillus coll 

Other than the one which died from distemper m all speamens and in addition a non-hemola tic 
m 51; daas, the dogs in this group were m good streptococcus in one animal There was no stenosis 
health when sacnficcd in 272, 273, and 321 daas, of the stoma, and in none of the specimens did 
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ihe fpail bJiddfT cooUin hair or food pATtictck 
(Ff{{ t) Mkrotcopie rammadoo abowrd oftiy 
an occi.rioc:J icncoc^'te aboot the bde dacta. The 
EooraJ itniOural appeamnce of the faU-bhuMer 
«aU «M retitoed wilujyt i Inormed 

fibeoui, DOT aen there cnta of iofmMn of the 
gaU-bladder «ral] eurpi for as ooEaskea] focal 
area of Kmpboc^uc huLicracm. 

Tbe e-tprrlmati cletrf) Indicated that the 
»Q bladder irQl msain Uble wbeo Imbedded 
for a dUuace m th« nH of the at<Mnoch. Farther 
more a *ah‘t na formed wtuch leerDCd to prt^ 
etitregitrstuuoBofatcimadjcaniestaiDt ibegall 
bladder aod t-el permitted utbfactoiy dmuAKe 
of bUe 

CASE mEToari 

\ -ahMlar cbolccjUgaitroatomj de\Tloped 
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Fig 21 Photograph of specimens of valvular cholecystgastrostomy 272, 321, and 
273, respectively, days after operation Note the absence of hair or gastnc contents 
in the gall bladder in contrast to Figures s and 6 


were performed as palliative procedures The icteric mdex 
dropped from 70 before operation to 22 by the thirteenth 
postoperative day Following a gradual decline, she died 
on the seventy third postoperative day 

Case 4 A 63 year old man w as admitted complainmg of 
jaundice of 6 weeks’ duration The ictenc index was 147 
At operation under novocain anesthesia a greatly distended 
rail bladder was found filled with clear, white bile The 
head of the pancreas was of normal size, slightly nodular, 
and rather firm Because of the poor general condition of 
the patient further exploration did not appear justifiable 
A valvular cholecystgastrostomy was performed The 
ictenc index dropped from 147 before operation to 23 by 
the twenty second postoperative day The patient cleared 
of his jaundice returned to work for a year as a gardener 
He was readmitted to the hospital 15 months later with 
sraptoms of pylonc obstruebon A gastro intestinal senes 
show ed a large gastnc residue at 6 hours The descending 
portion of the duodenum was irregular and narrowed by 
the tumor There was no regurgitation withm the gall 
bladder The ictenc index was 17 The stools had a normal, 
dark brown color He was re-operated upon under novo- 
cain anesthesia, and extensive metastasis to the liver was 
found A postenor gastrojejunostomy was done to relieve 
the duodenal obstruction He died 82 days later or 18 
months after the valvular cholecystgastrostomy There 
was no evidence of cholangibs at any time In spite of the 
duodenal obstruction there w as no regurgitation of banum 
into the bihary passages 

Case 5 A fig year old, colored man w as adrmtted to the 
hospital with jaundice of 5 months’ duration The ictenc 
index was 64 There was an enlarged, tender liver and a 
non tender mass in the nght flank Under novocam anes- 
thesia a valvular cholecystgastrostomy was performed 
burying the elongated, distended gall bladder about 3 
centimeters in the antenor gastnc wall The immediate 
postoperative course was sabsfactory 


These patients proved to our satisfaction that 
valvular cholecystgastrostomy is technically fea- 
sible in patients In 4 instances the operation 
was performed imder local anesthesia by different 
operators There was no difficulty encountered 
from bleeding in any of the cases Three of the 
operations were performed with the technique of 
pulling the fundus withm the lumen of the 
stomach before the experimental evidence so 
clearly mdicated the necessity of anastomosmg 
the fundus of the gall bladder directly to the 
mucous membrane of the stomach Although this 
techmque of cholecystgastrostomy may not offer 
advantages m advanced cases of caranoma, such 
as the first 3 cases reported, it warrants further 
clinical tnal if there is a reasonable expectancy 
of prolonged survival or if there is to be a subse- 
quent resection of the neoplasm 

CONCLUSIONS 

A method of valvular cholecystgastrostomy 
has been devised which expenmentally prevents 
gross regurgitation of gastnc contents into the 
bihary tree 

The procedure has been earned out m 5 pa- 
tients and has proved a simple undertaking 
which can be performed under local anesthesia 
m poor nsk patients Only further clinical tnal 
will prove or disprove the effectiveness of valvular 
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ENTEROGEVOUS C^STS 

CH\RL£SF SAV\TER,\in F VCS Oucago, linoon 


E KTEROGENOUS C7ft5 or eaterocytto- 
coxt are ternu appUnl to coofcnltal 
Otu iriuBS ^ fattro-mien^ 
tract They aa> ocesr lo as) part of 
tbe trta frocn Ok caopfara to (he tifwatd bat 
ar« tncmt cnnaxmij foaod in Uk Qeooe^ ngioo. 
To the JO k tbu area monied m the litmtwe 
t otben en added is Uui report Tbe fim caae 
of ihta tlad iru reported bj Fraeokel ia tMi. In 
recent >'ean an locreubf number hare been 
fouirdand iinQF may havebeen overlooked. Moat 
al those reported hare been in infanta, bat Tbeia 
reported ooe la a mao >6 yean old. Strode and 
FcnDd reported a caae In wbfcb 3 adjacent cyata 
of aomeirhat <S5aent hatolaffcai Uroctore were 
preaenl m an Infant, prodod^ an intestinal ob- 
itntciwo jnst abcp\T the Oeoce^ \ai t. Sex-eraJ 
of these tyiu ha>T been reported in tbe doodm- 
am and llcLanaban and Mooe report $ cases 
a5ccting the rectum 

These c>-«a are doKiy rdaled embr>t)logfcaU> 
to coofenitaJ dimticala. Tbdr oa^ wb« 
occurring in the icnmnal fleum, l» doe to a rem- 
nant of the ocnfialooiesenlmc duct- WTifle 
ile<id • di Trtictihini a the cocummest lora of 
anon»l> doc to iit^jropcr dosare of lha doct, any 
remnant of this ctnbryofcgkal structure may per 
aat to form a cpt- Such a c^l may be present In 
the wmO of the fierun b the abdocni^ ca dty with 
a nbrooa atiachroenl to the fleum or ambfheus, or 
m the abdominaJ wall Itaell anterxw to the pen- 
tooctuH with no ataduaeol wbaisoercr in tbe 
abdominal ca dt> A fuHj dmeloped cyat may 


octtrpy any place b the bteatbaj vaQ. It mar 
be intenuiainiiar subenactaal, or lubseraaaL 
Tbe laUe nay occur on the t n esenlgie or inU* 
roewclgic surWe. Scop tunes a sabaeroaa] cyst 
OQ the mesenteric border loses its attachment to 
tbe gat nB and occoptes a positlcQ [x t u c ca tbe 
Uym of the mesent^ more or ksa l emw ed 
brom tbe parent gut 

The stmetupe of the cyst smB resembles that of 
(be btestinal wall couhtmg cf imicaia, nf>- 
mgeoaa and muarobins. The rpitbdbm lining 
tbe cyst is subject to great vaiiatkcu in ttioctaie 
and iii»% be slraUned cofomnar cyCadrfcsJ, 
atrophic, eit. ThU is portly due to the bin 
cystic pie sa uie or mflairunatorr changes, but cf 
gteatPT signibcance U the embryologfcal onslder 
atkoiL 

Cases of redapBcaticos of the mtestinal tract 
have been reported b whiefc a rarabJe leogth of 
bowel, bfind at both ends, has existed in ckne 
pr odmi ty to the main gut. Such a so caHed re- 
dup&catin of the bowd nrohahlj originaied frwn 
a hog dlTertlcahtm ana nia\ be ckWfied moee 
acruratciy as enterocystoma, being tubular rather 
tbao giobolar 

In cysti of tbe duodennia the sjTnploms uwnBy 
occur m infancy with romiling tbe aatst endliv 
lymptotn and a resemblance to the plctore 01 
coMenital pyinne obstmctloti. 

Tto predominance of appeodWtli m the pa thr*- 
og} of tbe ileocecal regho, with its many 
festaUoos and cornplkaucos, may nncorodcmiy 
lofloeoce oor judgment b evajeating the signs 
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Fig I Diagram of Case i shomng the position and 
relationship of the enterogenous cyst m the cecum before 
the cyst became acutely infected and distended 


and symptoms of an enterogenous cyst m this 
region and make a correct diagnosis more unlikely 
Obstruction, infection, or both are the factors 
producing the symptoms Pressure, tension, or 
distortion, due to the presence of the cyst, may 
produce a vanety of signs and symptoms Inter- 
ference with the circulation, the nerve supply, or 
the lumen of the bowel, may produce certam 
evidence The chnical picture will vary with the 
part afiected and the degree of interference with 
normal function If only small embarrassment 
results, the cysts may be symptomless and dis- 
covered only at autopsy If symptoms are pro- 
duced, they are usually mamfest early in life and 
are most hkely to be those of a partial or complete 
mtestmal obstruction This is usually due to a 
submucosal or intramural cyst that enlarges at 
the expense of the mtestmal lumen They may be 
associated with and be the actual cause of an 
mtussusception as m the case reported by Bazin 
and the second case m this report 

In any event, pam is likely to be the early 
promment complamt and this is colicky in char- 
acter, may be mtermittent, and is usually m the 
right lower quadrant Because of its close rela- 
tionship with the bowel, the cyst may become 
infected and the clmical course wdl become cor- 
respondmgly more severe In the case reported 
by Theis there was a small openmg m the cyst 
wall allowmg commumcation with the bowel 



Fig 2 Diagram of Case i shomng hon the distended 
cyst obstructed the ileocecal valve 


lumen This allowed dramage of the cyst cavity 
and prevented retention and its consequent 
greater enlargement 

A palpable tumor mass has been present m 
many of the reported cases The size, location, 
consistency, and local tenderness 17111 vary greatly 
with the conditions of obstruction and mfection 
present The conditions most likely to be con- 
fused with enterogenous cysts are appendicitis, 
appendiceal abscess, mtussusception, and other 
types of mtestmal obstrucDon, abdommal tumors, 
and ovarian cj'sts 

These cysts are a surgical problem While it 
would be ideal to remove only the cyst without 
entermg the bowel lumen, its waU is so intimately 
attached to the wall of the bowel that this is 
practically impossible Resection of the bowel 
and Its contamed cyst with end-to-end or side-to- 
side anastomosis is the method of choice This 
is not always possible m duodenal cysts, m which 
removal of the mvolved bowel would damage 
the common and pancreatic ducts Here attempts 
have been made to dram the cysts externally but 
they tend to recur C E Gardner devised an 
mterestmg method of solving such a problem in 
what he calls “mtemal dramage” of the cyst 
An mcision is made mto the cyst without entermg 
the duodenal lumen The cystic content is ex- 
pressed and an anastomosis is made between the 
cyst and a more distal portion of the duodenum 
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and without communication with ileum or cecum was 
found. The pus seemed due to a colon bacillus infection 
The cyst was lo centimeters m length and 6 centimeters m 
greatest chameter It occupied and filled the cecum m 
such a manner as completely to obstruct the ileocecal 
valve The antimesentcnc wall of the cecum and the 
wall of the cyst seemed one structure and could not be 
separated From this pioint it bulged mto the lumen of the 
cecnim, there bemg no attachment of the cyst wall to the 
inner wall of cecum on the mesenteric side The Immg 
mucosa of the cyst seemed like that of the cecum It bemg 
impossible to dissect the cyst wall from its cecal attach- 
ment, a resection of the cecnim with the cyst and the ileo- 
cecal valve was done After removal of this V shaped mass 
with the pomt of V on the mesentenc side, the ascendmg 
colon ancl the ileum were sutured together at almost a 
right angle For decompression purposes, an ileostomy 
was performed 8 inches above the resection and a rubber 
tube was inserted His convalescence was by no means 
uneventful and the tube in the ileum soon proved its use 
fulness There were small natural bowel movements on 
the fifth and nmth postoperative days, and the tube was 
removed from the ileum on the tenth day The fistula 
healed spontaneously and he left the hospital m good con- 
chtion on the twenty-fifth day He has been m excellent 
physical condition since In the summer of 1936 he re- 
turned to the hospital for 10 days for repair of the weakened 
abdommal w alk 

The report of the pathologist on the cyst w all w hich had 
been removed revealed “a non speafic suppurative enter- 
itis, Imed with a membrana propna and infiltrated with 
polymorphonudears, fibnn and hemorrhage with some 
destruction of the mucosa ” 

In summary, the interesting aspects presented 
by this case are (i) Two intestinal obstructions 
of entirely different types occurred inside of a 6 
months’ period Volvulus is not a very common 
cause of mtestmal obstruction May the presence 
of the enterogenous cyst in the cecum, by causmg 
partial obstruction and abnormal influence on 
penstahsis, or m any other manner have been a 
factor m produemg the volvulus? ( 2 ) The enter- 
ogenous cyst, supermduced by trauma, had be- 
come acutely infected with a colon bacillus infec- 
tion The closed sac, like an obstructed and 
infected appendix, had become distended by the 
products of infection and had acted as a mechan- 
ical cause of an acute mtestmal obstruction 

Case 2 (This case is reported by Dr Lester R Drag 
stedt) W M , a baby boy of 8 months, was admitted to 
Bilhngs Hospital December 9, 1936 His birth had been 
by normal delivery at full term His weight at birth w as 7 
pounds 6 ounces He had been artificially fed with an 
evaporated milk formula with added deitra maltose At 
6 months he had had a left otitis media and the ear drained 
for 3 weeks The infant was otherwise well until 2 weeks 
before admission when he began to have abdominal pain, 
characterized by drawing up of his legs and crying He 
vormted a part of his feedmgs but no fever was noted and 


the stools were normal The attack lasted only a day but 
a week later recurred for a smgle day Two days before 
admission the vomitmg began agam and persisted The 
bowels became constipated and enemas produced a small 
amount of fecal material with no blood noted Exarmna- 
tion upon admission showed a well developed and well 
nourished infant who cned intermittently as if in pam 
The exarmnation was essentially negative except for a 
sausage shaped mass felt m the transverse position above 
the umbihcus The rectal exammation was negative A 
banum enema showed some obstruction to the banum m 
the transverse colon which gave way under pressure The 
vomiting continued and 2 days after admission an explora- 
tory laparotomy was done by Dr DragstedL A tumor 
mass was found in the ileocecal region An intussusception 
was present and w as partially reduced A tensely distended 
oval mass about 4 centimeters in diameter, was palpated 
in the ileocecal region This mass proved to be a cyst 
within the wall of the ileum, and was removed with 6 
inches of ileum, cecum, and ascendmg colon A lateral 
anastomosis between the proximal ileum and transverse 
colon was performed The child had a rather stormy post- 
operative course, compheated by acute dilatation of the 
stomach This was reheved by a Wangensteen apparatus 
The stools became normal one week after operation and 
he made an uneventful recovery, being discharged Decem- 
ber 23, 2 weeks after admission The final diagnosis was 
(i) enterocystoma of ileum, (2) intussusception, secondary 
to enterocystoma of the ileum 
The baby contmued to do very well for 10 days followmg 
his discharge from the hospital He then began to vomit 
his feedmgs, and after this had persisted for 2 days he was 
returned to the hospital January 4, 1937 He seemed 
moderately ill and was somewhat dehydrated There was 
no abdommal rigidity but an mdefimte mass was felt in the 
nght upper quadi^L The rectal examination was 
negative A banum enema rev ealed a complete obstruction 
in the proximal transverse colon at the site of the anasto- 
mosis of the colon wnth the teimmal deum Operation re 
vealed an mtussusception of the ascendmg cokin into the 
transverse colon, produemg the block obstruction between 
distal ileum and transverse colon This was reduced and 
the end of the ascendmg colon was sutured to the antenor 
abdommal w all to prevent further mtussusception He had 
a rather uneventful subsequent hospital course. Vomitmg 
did not recur, stools agam became normal, and he was dis- 
charged 13 days after admission. The final diagnosis was 
acute mtussusception Smee his last discharge the child 
has done very wdl with no recurrence of the vomiting 

BIBLIOGRAPHY 

X Bazin, A. T Mucous cyst of ciecum (congemtal) 
primary intussusception, general considerations’ 
Canadian M Ass J , 1925, 15 130— 137 

2 Feaenkel. Arch, f path Anat , 1882, 87 275 

3 Gardner, C E , Tr., and Hart, Deryl. Enterogenous 

cysts of the duodenum J Am M Ass loss 
104 1809 ’ 

4. McLanahan, S , and Stone, H B Enterogenous cysts 
Surg , Gynec & Obst , 1934, 58 1027 

5 Strode, J E , and Fennel, E A EnterocysL Surg 

Gynec & ObsL, 1923, 37 781 ’ 

6 Theis, F W Ileocecal enterocystoma produemg par- 

tial mtussusception Ann Surg , 1928, 88 676 



CANCER OF THE BREAST 

I RIDGEW\1 TRIMBLE, MJ) Bdtiraore. MiryW 


W HEN t dianosii, tlaohile or pre 
Bimptivc ol cancer of Utf bnut la 
□itdie tbe nroUem u to tho 

way m wmch thu cooditkn <ait 
beat b® treated. The importance of thU qoeatixt 
became! itiikiiigiy apparent ahan we readre that 
apprmlmatriy 40 per cent 0/ the total mortality 
Irom cancer In the fentale tt doe to cancer of the 
breast n* fiiit objective of this paper b to 
strews the pr evailing confficting Ideas of treatmat 
oi thh condition ^ secood objective b to on 
phasise the type of opeiatkn neccatary for the 
hlghcTtpercmtay of cure the third b an attempt 
to cormate with the operatioQ the best meth^ 
ol radlabcEL 

Shoold padenta auSering frexn this coodltkn be 
tnbjected to a mutOatinf operatka? Sboold they 
receive radiO-actlve therapy before or after opera 
tVn? Sboold thb thorany Inctnde sterlUsatko> 
The lai^ dJnfra as well as indirklaal sucBCoot 
have gmn dlvene answtii to these qoestlOIls^ 
Eicetptl follow f ii'iiii iTTipprp itm tWf 

OD tha subject r aal vei i Irom the heatb of aocoe 
of the n > v* i» Importut {a coontiT 
The chief of ccte cholc replies to oar que sti o os 
as foQowi 


fed that pee-epeeadve tty b oot b tb* 

majority 0^ CMcs bnaewe li prabese tb« tone b hkbtbe 
paUeat matt esdare tbe tho^t of cperaiioi, Bakes tb* 
oparatfrs ptix e iki] ! mate dtlr calt, rod hai oot proiwd 
iLedl ta bs of wiffic l eu t vabja to ananl ibe delay W do 
oM pottonaattrs -ny tvit modUmtly partnkrV 

GriM III aad IV tltaosfkDi. n^ortof kiae 

•odei of ooa k oot too ooamitfixf. Tbe aottotke Iraa 
nimUTs Totk »K«t deep -ny tnatnest vrtE tbe idea of 

f rw>rtWTn fn oncS *ilk CajdaODB of tbo 

brtasL she tic taesttniatkic ■.uueil t be <f tofi- 
CKit t mp CTtaace to nmnt «>Wi tbiy Inr patients b 
tW 4 T late tUrdts «>«l saily loctiet Cor tbb ttady Bow 
erei tbe tlMt ban acmiaktrd to dati tic «o mnfrr 
tl««> .1^ rrd iCtng to aansilt tbuufelw 

Tbry do mj biwrw, that they an not paitfcakily a~ 
ai thftr ai| i u l ea ce to tti bai ibcwn my dUIb 
iB llei e uit b rcacdon ef tbe two iraaps 


Reply Na s 

'ttbes ws hst west over oerr oaes <f cticLsjtu aaf tbe 
bccBt wc fotaal tl«t tlw pn^CfieTattTe ny tnabBeDt 
woDed to ^er better perenttfs cf pimWinri hw enre 
tlrOT tbe pestopeiBth tmfrwjt cf tboi ti m o ea . tt 
ta tfay tbt fi»<)pwath tmtaat a o^ eaxv tbaa 
do tbt postDpeimtn e. In prc-opetaiiTC tr ratn i en t find 
bttk (fiOiatty la oceitictoas llw patient and b laepins 


rm tbt Doitawnt «f Sway cf tbt Jobat HqiktB Cafm- 

uty EcbtW of Utcfldaa. 

8 a 


■p bet taotak dsdni tba th after eg. 

pitied and BStB tbe opera rif taka pfaoa Bosnei; 
are lOooaJy fa faw* <d tba CBoplrtc opeiatfaa wttLai 

any cnnstooW after thb prs-opearntfat trrachaiicei. ai 
(oood 10 often that tbe gltiicb ibmr In ofremiat cad K tb 

bnajt alone b Taomd wa are laa bcffal tam tbaoe 
falbtanUalV do not hfhw pottepentlTe Inadwtlca at 

roaikm, bat It lor awtaWaaes if they appear, cad 
use tbe ti ra h n eat tbea. donotmale roatsK peartift 

if ttarlllifai tba patient iflti cptntlai. Vi fa 
tbh fa fn raws bat eelr after caicfil cocaahatfca aeal 
wto^ lbcrc was very defche faiflcata» far tfai pv>- 

Reply Na 3 

"W do ticat all of oar tadlcal ntaftrctaidra Uh p^w 
epciadva derp therapy ffnoc at ptmt a,4oe roentjea 
imlu to 3 anaa , that a toe rolll, bna fa area, and npea 
darlcabi ana. IT are abo cairriif cot Hay 1 abrifiiri 
U ha DO atatbdea to prove toat h oaUha 
yrta ban vary defnh opadoa that It b tbe thia( to 
do aad that it b extrexoaly bc^fij 

RqJy No. 4 

la nnid te joca fast qaesthn, ban bees cib- 
ployfaf diTp .ny Ihaiapy pcatopenthdy a* n iiwof 
reatfae uwaaujp un tbe {wst yean aad nore Stalfa 
tlcally we are tbsa Ur cmfaa fa abew aoy facRtM ki f 
Mf «srea tboM wbe da) aad tbcae ho dk oK 
base nytreatmt. Hoamr, an-eapelBCB b ra taa 
wltb wn tbfa baa bm pabUed ledKartaw that ta 
paints who bad bad radaJ epcnricra tod fa ben 
tnllaiT (iod favofreoest was innd cad wfa ildnttfT 
died « caste tBi|fatly kawccipas of bfa ta reported 
^ .ay treaizaeat iT Or to slvc Ifa s-rey tfictBrat m 
aoc otbaaensd faafacleii la very few caaes ac brv 
fl i uj ray bedart cperatlo These pailoiU bn been 
Toms woeaes and tin tar oar cr^-readti fare been le 
brtts tbui with epciatlcB flnt and nyaftanasb la 
otber reds, reiThiT tam e dm e terved to itava od tbe 
cp^waiaoct cf icesmat loe t ailm nora that 6 laeatfa 
In icsard to yoar mod qaeidon. the aacserb aoeb the 
tesaa as tfa satter of pre^ppentm a-ny U bare per 
fanned stcnlljatxD withfa tbe pest year fa T'reof eoea 
wttb tacest cased ihcctly altar tbcli ladlcal operatlas 
betber natbat mrfred eperstba 6 rrswilfa and both 
dkd with est ud ' e factaatiaea. So icw tnak, bmevA 
prov DotkEg and we mtaod te opztfaat stmbmtKa u 
patlanfa 

Reply Na 5 

“Too aik aboat lay idna oa tbt ticatm rn t of caiofaom 
cf tba UcbjL 1 pr re uuj a that tberi n 00 otber itU cf 
■ogical tbeispy aboat Ueb I ha bs daddoa cf nfod 
ilrm ihfa I ba tbeoght great deal abcnl 11 and fa 
tiled to glean what I coold Irm the cubfren cf ath es far 
tfa past frw yean, but I stiD do not kaow tfa aa asP 
OnediiSctdty la that itatbeks bert an ao vanaUa, 
dai to tfa coDataatly Lfac'fa t netboda nted by ndno- 
aista, aad wc bn ao atatiiics cf vsfae co aay eoa tJP* 
of r W e m j i j as tbe caadfues liid tbe Ideas of t fa ijIk Jo- 
gkls have tismt ed freen yrei ta year U are cairyla* cat 
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the following plan during this present >ear PaUents witt 
small tumors and wathout axillary metastascs in u hom the 
diagnosis is doubtful, are operated upon, cautery biopsy 
earned out, and if the results are positive, we do the 
radical operation The radical operation is also earned 
out on those with small cancers without axillary metastascs 
in whom the diagnosis can be made chnically This group 
is given X ray therapy as soon as the wound will permit. 
There is a second group consistmg of those who come m 
with far advanced or definitely established caremoma of 
the breast with obvious axillary metastascs, to which we 
are giiing x ray therapy pnor to operation PoUowmg the 
disappearance of the reaction, they are then subjected to 
the raiical operation All patients who are still menstruat- 
ing are sterilized with x ray Patients who have distant 
metastascs and do not fall m the operable class are treated 
only by x ray There seems to be no particular rhyme or 
reason to this procedure but w e hope by foUowmg it con 
sistently we may get some statistics that may be helpful 
to us in the future I am sorn I cannot be more positive 
m my reply but franhly, I do not know of what value 
X ray IS in the treatment of caremoma of the breast nor 
do I have any opmion concemmg the type of therapy that 
should be earned out ” 

Reply No 6 

"My own feehng is that moderate pre-operatii e radia 
tion wiU mcrease the number of permanent cures 1 thmk 
the way this works is by devitahzmg, more or less, the 
caremoma m the operative field Then probably at the 
time of operation, caremoma will be present m the glands, 
but very few cells will be m the process of migration and, 
therefore, there will be less probabihty of seeding through 
the operative w ound I still hold to the idea that caremoma 
which has extended beyond the actual limits of the opera- 
ti\ e field cannot be cured Now, as to postoperatii e radia- 
tion, I am not so keen about it because if pre-operative 
radiation has already been given, to contmue will mcrease 
the likelihood of edema I also feel that it will take just 
as much radiation to kill any cell, no matter how small 
the group, as it did before operation As to sterilization of 
these patients, I have not done so, and there seems to be 
little tendency to sterilize m this community My own 
feehng is that it is somewhat comparable to small doses of 
X ray, that it is possibly an aid, but I don’t beheve it will 
kill a smgle caremoma cell For palliative use^ it might be 
advisable, but J have had no experience wnth iL" 

Reply No 7 

‘Tersonally, 1 have never been able to develop any 
enthusiasm for x-ray treatment of these cases and I have 
not enough cases to give statistics My idea is this If I 
see a perfectly defimte caremoma of the breast without 
evident glandular mvolvement, I believe m an immediate 
and most radical operation possible If durmg the course 
of this operation we find any mvolved glands, I beheve m 
postoperative x-ray treatment. Whether this does any 
good or not, I have never qmte been able to make up my 
mmd In cases on the borderhne as to operability with 
possible mvolved glands m the axilla, I beheve very 
thoroughly in pre-operative x ray treatment, a thorough 
course with radical operabon m about 6 weeks I have 
never resorted to stenhzabon of pabents who are stdl 
menstruabng although from the reports of improvement 
after x ray treatment of the ovaries m the case of bone 
metastasis, I beheve it might be a good thmg at all bmes 
In regard to the inoperable cases, I think aU our ideas are 
the same, that x-ray treatment offers a chance of palliabon 
Personally, I have never seen a cure from x ray treatment 


S3 

alone I know that x-ray men claim this, but I have never 
seen the cases presented I sbll feel that the most thorough 
radical operation that can be done at the earliest possible 
moment is the best treatment When you can call a case 
cured I do not know, as you know Dr Finney has had a 
case recur m the wound after 24 years, and I have had one 
after 20 years 

Reply No 8 

“(i) If the breast conbuns all the caranoma present, 
in other words, if the nodes in the axiUa are negabve for 
cancer, then a radical amputabon, includmg both pectoral 
muscles and the axillary contents, is employed and piost- 
radiabon is not done (2) If the nodes in the axilla are 
positive, even one node posibve, then the pabent is thor 
oughly radiated after the operation, about 2,400 units 
being given in the supraclavicular space and over the chest 
wall and axilla in equal doses of about 800 umts each The 
dosage of 800 is placed in these three areas although 
it may be distnbutcd oier ro days’ or 2 weeks’ period of 
treatment dependmg on the pabent’s reacbon to radiation 
(3) If I hare reason to suppose that it is inoperable that 
is, if judged by supraclavicular nodes that are already 
present, fixabon of the tissues of the axilla or defimte 
metastabc nodules that can be seen in the x-ray films, 
then, no operabon is done and the pabent is treated by 
rachabon only 

“I do not employ x ray therapy pre-opemtively under 
any circumstances, except when a pabent that has been 
considered inoperable has responded well to radiabon with 
the disappearance of preinoudy fixed tissues, then 8 weeks 
after the last radiabon, a radical operation may be em 
ployed This is a rare opportumty and not often mot All 
pabents with cancer of the breast who have not reached 
the menopause we do sterilize, or at least ablate ovarian 
function by x-ray therapy I am not sure but what we 

may change our view s on this point as , apparently, 

IS bnngmg out in a senes of studies that there is no evi- 
dence that this really makes any difference to the ultimate 
cure of the pabent However, we shall continue to do it 
until his figures convmce us otherwise ” 

Reply No 9 

“We try to use both pre- and postoperative irradiabon, 
as well as the implantabon of radium under the flaps at 
the time of operabon Smee 1930 we have been stenlizmg 
by irradiabon the pabents below the menopause During 
the past 2 or 3 years we have also been irradiabng the 
pelvis of piabents beyond the menopause This latter pro 
cedure is probably due to the fact that we had one case 
wnth metastases in the pelvis who had an ulcerabng in- 
operable caremoma of the breast and the pabent was past 
menopause We irradiated the bone metastases m the pelvis 
with the hope of rehevmg the pain of the metastases 
Much to our surprise the growth m the breast receded and 
improved wonderfully, m fact, it practically disappear^ 
However, the patient died of malignancy, and I do not 
thmk for one moment that the irradiation of the pelvis 
prolonged her life As you probably know, other men have 
had somewhat the same expenence 
“I am afraid I have reached the pomt where we use 
irradiabon because if it can be done sensibly it wall do no 
harm and might do some good I am sure of one thmg, 
and that is unless irradmbon is done properly it wall do a 
lot of harm I am also confident that unless the surgeon 
watches himself mighty closely he will not do as thorough 
a Halsted operabon as he should do Another reason for 
stenlizmg the younger group of w omen is to prevent future 
pregnancy, for it has been our observabon that lactation 
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Ib rcrDBUns bm*t b pukst «bo ku kbtad^ 
tmdto c y te drvekip b dmceraa 

ilEny vixublc factan arc rwpomttifc for thli 
dlSercfKc trf apliuon atnocg wWA are the lei»th 
of lime the turooc las been pre sent the •cUwty 
ot the mammary gbad the dejree cd ootWM 
invoivcment, the mkroacopic Inlerpretatkio^ 
bonieriuic tomotv the type of career in fndlvfalaal 
cases, seketion of cases foe epetation, opcratlw 
technique and x-ny tedinlqoe. 

Most ifflMrtant ^ these faeton h the that 
has elapsed aim the appearance of the tomor a 
rood proeiKns being In inTtrae proporliaQ to the 
fenglh « time the minor has been pccKTiL Pri- 
■alc pauenu becanse of their greater Inteffigeoce 
cd oca tioc, and better ecooooue states win present 
themseh'es for frarntrn ttfin sooner tb«n those 
admitted to the pubUc wards. Statlsdca relating 
mainly to private patients wQI therefore show 
better resnlta. In the second place the actlvlt> 
of the mammary gbod in ea<m patimt mu st be 
considered the caoceroua growth proceeds more 
rap>idl> in a yoong sroman than In an older one, 
and pregnarK^ arid ketatioo likewise hasten the 
ezteniiao and dhKmlbatiaa of the growth 
Hie third factor of inunroae prognostic vaJoe 
is the degree of ooilj'ing iavofreoeat about the 
original growth. Cancer of the breast metaata 
aim earl} and spreads widely Snrgtoes no 
longer ne^ proef wt the sllgbtext delay Is dan- 
geioui. It has been enr own etp qitt j ie that of 
the padents who cone onder oosm^tioD sHth 
cancer of the breast only lo per cent are free (rocn 
metaitases that can be demooitzated either 
grossly by x-ray examinatioo, or by mkroscopic 
esaminatkxi of the ttMoes following opetatlm 
It b dcpobtful whether much change tn the olti- 
mate result has ocenrred since 1907 when Habted 
wrote (5) Other things being equal the prog 
is quite good In the ear^ stare of breast 
cancer two in three being cored and bad three 
in four fPccnmbhK when the axillary glands are 
demofistrably Invotred. 

In fphe of tdmirabk work on the sublet. 
daasl^tlaQ of the degree of raafigoancy of a 
cancer according to the appearance of the indJ 
vidoal cell is unrefiahie It U, however a well 
eaublhhed fart that certain cancers of the breast 
vary tn their degree of maSgrtan^ according to 
the altoencnt trsd diftribution of the Invadbig 
relk- An cTceileDt pathofogwai classificatkn of 
cancer of the breast is |iven by htacCaOum ( ) 
tumors of stratified epilhefium (t) tnmon oe 
rived fram the c»qh of the adci of the gland (j) 
tumors dcri rd from the ducts and thdr nranches 
and (t) cofiokf tumors. 


The hzmon of stratified epitiieiitim my begin 
as an cciema-Uke alteration of the nipple and 
adjacent skin (Paget s disease) or they may arire 
In the sabstance ^ the breast but are oevWthe 
fesB, ctanposed of semamota ephl^lhiin. i cry fit 
qoestJy t tumor wi^ ft omposed of Mmo 
squamoas epithelial cellt may t« palpstwi deep 
fn the breast in a patient who shows ^n n krr 
atioo about the idpple These rh«Tirx ig ^ 
breast are mafignant and demand aisufical opera 
tkb. 

The tumors derived from the ceQs cf the ■Hnl 
of the gland an the most freonent and the most 
mahgiant. They may be maw op of ahoidact, 
aeft maases of cnbotdal ceOa, with relatmly little 
ftrema. so that toft, arnnhr mattes are uwd 
(medulla IT cancer) or they may be c i's nfr is cd of 
a reUllvely greater amormt of stroma and cotn- 
pmtlvcly few cells to lonn a dme. sor Ske 
fibrous ma« (lorrbous cancer) Tbh latter tvpc 
rnm and metastatltea nmeh more slowly 
does the aofter form so that such a tmner may 
exist fer years nevertheiesa, this tumor b the 
most traardcra and such cases have the pocrtsl 
ultimate prognosis. 

It U true ako that in cancyr ekrwhere as ta 
cancer of the stotDKb cr colon the huge fas 
gitiza gravtha, wicked In appearance, may be 
c or ed mere eftes than the niall scinhoes ones 
that seem more readily reaectalje Havist beard 
a qnotatko in this cocneoion attributed to one 
of the Doctors Mayo I wnse to thdr dink In 
Rochester Minnesota, and was rewartkd by the 
foiltTWing cocrtecus note from Dr W J Mayo 
"^OQI letter of ^lT^ealber « Iws bees nferTrd 
III >11 f I iw tr The itsiQDeat Udtjcahqslrr 

it b HjieT ic cm nnerr Uat b cmsi Mudi r«« 
tku caom thil It fotca nr ffwa job/ wm tadi 0 
■w BSD7 rtsn tfo by twy tuWr Dr UEOws ttcmll 
U«ro. bet u ^ I 11 s ft i wrwn yfcis hEai em U> pr^ 

(ntae^ rkot. la ether wd»,Wwtgivqtl Ml— tttmk 

rrevtiu trftao drrefcp In sa ti ptctcd rftaubet rtaeU 
hw w i n Ui Bta jd a w aa IJyltlisf tssdttheutm*^ 
la irtihao to the caw 0/ bdywhoa knew mv 
bo fatnaihif carriaoBa ot tb« cerii bk Ml 

ifL-rhMr fm i>t tfritr^ TUt ti It tht dir* befor* rwhaw 
ood ^ar Tha patkwt w»t h poor carrtrtke tad falbrr 
Mcd Uw actual canlcry the old fiikloixd talderh* Ifto, 
»*fT tflcctiTtly tad tht janeat rttutlned cB 

tajmatiact, 1 u ihle ta lotlov tht cait ut<b 

’ * 7 oor tttWr’ 


Tumors derived from (he dnets and their 
branches are more like the cyUndrica] ceQ cancers 
or adenocairdnornas commori ebewhcie In lio 
stomach, the gall bladder the hlfc ducts, the 
large btestine the body of ibc utemi, the 
(ate and the broochk) mocosa. They are cem 



as 
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prtrvTd (Eappointioj M*ar beOcvt tfatt thb 
tbmp> gn-en ifirr opcimtSon it bat pnJong 
tbc Hie span qdIj 6 mmtba 

Tbf poidahim hu fwuug ter* *itf pre-opcrad\ie 
radmtitt in an attempt to ImpTONt tne percEstage 
of carta. Tbe usoal pre-opcTatnt theripj- ia gen- 
trallj Inadequate. Aaxmfing to £. B KeBy the 
tratment ibcaiM be carried emt ai if It 
were expected to core the cancer Thi* rrffl aoxa- 
ritate tbe prodoctloo of eiytbana, even bCitcring 
of tbc lidn befoce nffident radiallon rtaeba tbc 
deeper itnicturea. Thii effect b obtained by tlU 
combtnatko of cron gnng by z ny and nbae 
quent ^or coccotnilant) Implantatim vith radlais 
or radjum needles. In some caan the printkiy 
tumo r dlaapoean, as far u piipaikn goes, U 
x-nr cjon nnng akoe but m a great many it 
does not, and these particolarfy sboold hate the 
unplantaticui as veil u errm firing If moderate 
raoiation b of any vahie, ve must etnefade that 
very ibocoogh racQatioa b of even more vahic 
bat of cc F ura e overdotng ft voold lotcrfeie vlih 
tbe anbseqacQt operatko. One most strilLC tbc 
balance at exactly tbe zl^t point Tbe riba 
and ovaUdog tittoa mnst not be damaged be 
>-ood their aWEty to reern'er Tbe poipoae of 
tbb trettmeat U to inaethite tbe grenrtb as 
nracb u potxQie and block o 9 tbe avmiQo aloog 
whicb tbie cancer ceUs nay spread. A t^-pe td 
cancer in vlucb pre-opera^ ndtttkQ u cer 
tainlv indicated ia in vhkb there b atiKli 
ikia larofranent, u in erysfpcMd cardtkxoa.” 
Hoe tbe rkb t^-rspbatic anastocncaa in the 
deenta arc so inmved that a recorrence of the 
growth b Ifkeiy to appear in the akfn aoon after 
eperatioo nnl« ramatloD U given pre-opera 
tircly 

There are aevnal inccnvcntenca and disad 
vantagn in pce-operalive radtatioo. In tbe first 
place many rrma a positive dhgDOtb of cancer 
cannot be until tbe tomor b ronoved at 

operatksi. In tbe «cood place tbe patient often 
be unwflling to endure tbe deby in tbe re- 
moval of tbe cancer whQe waiting during the 
■cNTral weeks of tbc rarSatioo IrcatmenL TTie 
fEminadoo In rire or tbc dbafyra ranrr of tbc 
tumor fcilowing radlatkn may loll tbe patient 
into a sense offalac accority so that aho wiD de- 
ckle against operative rcmcn-al Ra<£stlaB b abo 
to caose ■‘"vring of tbe arflbry tiasna that 
rendm tbc operative dbicctko more dlflimlL 
\\e ha e not found to be the case 

In aphe of tbe arrumenta that may be advanced 
against pwe-operamT raifia don DcreTthdejs,llb 
a weapon wh^ baa nndetibble power \hbaigh 
tbc properiy eiecnted radical opera tfco b atlB cor 


most effecthe method of attack, thb opctatiTe 
method ilooc while It can reduce local r ecmunLc s 
to a minlnmiD has not pmented in pa^Cs, 
whose axiOaiy gtands are tnvohcd before opea 
tkc, a dbticsstng number of deaths ften 
metastaaes. It b also true that posteperuhe 
radlatkn baa not materaDv Imprcrved tbe per 
centage of cure Radlatkn wUI, u we have 
cause extreme ihrlnking in tbe original growth b 
tbe breast and tbc InNijhed aiQlaiy no<bs. Oar 
pre-operative procedure therefore btoinaclhale 
tbe pmem as moeb as possible and to seal off the 
avenoa of escape. At the present time, with aB 
patients wbo have a gro« th in tbe bre^ which 
appears ao obvuaily to be ameer tlur co pre- 
liminary local lenxnal for examimticD Is uccs- 
sary we are first lobjccting them to tboroogh 
pre-operative radatkn thim perkrming (be 
radical operation as described, and foBcpwing this 
op with postopmtive radiatko Mkroacopic 
ersmfnatfm of a breast rontned after pre-opera 
the radlatkn ibovi ctmpiete destrucocn cr db- 
htegralicn of tbc cancer ceUt, ihrinking cf tbc 
mnidnlng rmdki, and almnat total absence of 
mitotk figures. 

Should nubotbnam Indude castratkn or 
temporary abktkn cd ervarba funetko? Thb b 
a moot Tbe chid argumeeU advanced b 
lavcr of foeb a procedure are that oncer of the 
bresA se ma to poisDe a mere rapid cmne b 
the ycuBger wenun that pqegm^ oenurbg 
after an operative remcrral of a carcbocutocs 
brcist beretso the possibility and speed of a 
recurrence that redialkn of tbc otams b tbe 
pr y «wni-e of metasuso wfH often decrease the 
she cf tbe metasUscs, and that expexnoentally 
an Iscrtase b tbe of cardnccaa cf the 

breast may be produced b mice b> tbc mfeetkn 
of large quantltka of tbe {olficular boemooe 
estrin- Tbe ar gumen t advanced agiinst ovarian 
radlatkn b tbe >‘oang wesnan b that the db- 
agrecabie menopausal syndrome b Induced 
OraATIVE C0^nIDeaATT053 

Tbc story of the devekptomt cf the pn^nl 
operatkn for radkal rrmoval of a cancer of tbc 
breast teDa of tbe bopcleai attitude shared bv 
layman and doctor toward Uds conditko untD as 
recenllr as 45 years ago. In rSpj Habted wrote 
(4) iloft c 3 us have beard our leacbea b an 
gay adndt that they have never cured a care « 
cancer of the breast Tbe yewngrr Gross didnrt 
save one rn«r in his first hundred. Ha> a 
stated b a lecture a very short time before Im 
A-affi fiat he operated 00 breast cancers ao^ 
Ibr the caect 00 his patients, that he be- 
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pectonl rmadct, and tbe uiDaij gtuidft. Giot 
dipppointment U cip f iko ccd liiien tbe raolti 
d tlili procedore ue not, ittended with the 
•KCEB eipected Tbe reuon for tbk la that, 
ait h oji h tbe ttuiwo'i ttiate^ fa ntUckin* the 
proUem nav have been eicalently wodtcd oat 
m advance the correct tactka on tbe 6eH of 
opcrmtKn were not empkrved It it tbe attention 
to fine detail at operatton that will mafe.» tbe 
dillaence between a accei a and faihire, m other 
worda, tbe appGcatioo of fondaiaeDtal aor^xal 
p dD cfp l ft , raineh' (i) ahaohite aaepss (a) com- 
plete control of bemonbaie (O tfaarp firw en- 
tird} tbococgfa d iai ectkn aiKlu}s^^bandIb)( 
of tisnjca. 

To fadlitate tbb care In operative detail aOk 
odera many advaatafea over catgtrt u a aotnre 
material it la latereatbf toolwem la tbelftm 
ture artlcka appearing with iocrcaahw freqocncy 
bv KiTfeocti nae ca^ut advocatmg tbe em- 
plo^Tocnt of cat^t of trra^Hef and amaBer caUtcr 
mdxatiDg tbe trend toward a finer medrom- In 
tbe first pUce aUktaafiner skore delicate mcdhim 
with wb^ to work and adilrvca more akIDfiiL 
aeouate rcaolta. After operating; with aOk and 
then en^lovlof catfut one baa the aquation 
which be auppowa mnvt be that of a taddennlrt 
m atoffiiig a Tlanei an be tied with ontch 
fczce by catnt but dextenly and care moat be 
takes with mb- Tfali Utter piofat la opludBaed 
bv tbe fact that lOk b almoat snivemlly em 
pto^ ba operatkoa where debcate technique b 
tndUpenxable as on tbe brab and in nerve and 
tecdn ntnrc 

iHi TraDngci or tut radicu. aaiArr 

AUPtrtATros 

I Mach has been written aboQt tbe operative 
trw-lrifn for a ndlcal mastectomy and muoerooa 
daigns bave been contrived that wiQ facQhate 
tbe primary dome of the wtmnd. ilany times 
these are not adequate and hinder tboronsh 
eradicatioo cl the growth or lead to contractore 
of tlw ■riPfir ^ fold so that there b moch truth 
in F nillt remark tbat tbe Initial indilon aboold 
be mjiV: by one person and the ckwore of the 
woond by another In practkafly aH cases an 
rill prfi-sl ■■ ntMtrated hi tlgnre i b the 

most Ptbfactory one It permits a wide margin 
of pfety about tbe growth gives the wide eipo- 
anre necepary for dUwctioo and affocda a danne 
tbat abelten tbe ariDary vesaria and allows free 
ipf^Vn in tbe »vntj following operation. Tbb 
ffw4yV T', wbfch tnrhidea tbe entfae thick 
nen of tbe akin, commences cn tbe media] Birfacc 
of the bnmeroa, at tbe dkt«l ohI of tbe Insertloo 


of the pectocala major rrmade mrrwU ti« 
poatetkw surface of the edge of the antnicT 
atIDary fold which b formed by tbe pectorilb 
major a n od e, forma a drde to aanwmd the 
gro^ widely rejoina and b cootliroed down 
past tbe costal margin near tbe mldlir... to allow 
cadri on of the opper portion of tbe recti abeatha. 

a Tbe peript^ edgei of thb bchion b the 
akin are now dbrnctcd free of aH aabcntaneotn 
fat so that a htcral and a Tn»i4ta1 ttm fUp 
/crmed which abow only a dean uodersHTfsce of 
derma for a dtstarwr of approrimately 6 ccnti- 
naeters fnxn each edge. 

3 The cephafic b bohted as It runs ep 
from tbe anterior nnfsce of the h am enn ontt tbe 
abocld cr marking tbe dhbkn between tbe fibers 
of tbe pectorabs majer and deltcfd 

4. After the fibm 0/ the pectoraKi major 
nnisde are traced to tbe point ot losrrtkn on tbe 
hamema they art cut tbrou^ at thb pefot. 

j A complete dcr y e r drde cf la cbioD b sow 
m^ about the erposed woond which ab 
through aO tbe mnacM Invobed. Thb locakn 
first cuts tbe fibers of the pectoralb major mnsde 
as they artae along the davicle and proceeds 
from the btml to the medial end of tbe daridc 

6 Thb same tmacuUr IndakB b cno ttpu ed 
down crm tbe stosnin and cuts away tbe pec 
UnDa onjer imacle fibers coopfetriv ai they 
arbe from tbe stennun. Tbe onlv arterka cf any 
aUeescomtefedin thb mrtacoUr bddoe are met 
sritb ia tbe region of tbe aeamd, thbrd, and footb 
costocartlbgincns Junctions whm ar tw ies, which 
ran to tbe pectoiaba major muade penetrate 
from tbe IntrmaJ maininafy artery 

7 The cut pectorslb major mo aefc U retracted 
laterally and mfcricriy its coaUl fibers being cut 
deanlr away firm tb ribs as tbey arbe. Care 
must w utm not to include tbe onglna of tbe 
aeTTatas anterior nraadc 

A Tbe inferior end of ibb mu acnbr Ipcbkn 
tndodes about 6 cmrimeteTS of tbe opper portion 
of tbe anterior sbeatb of both recti mnacks and 
the ov er lying wbeutaneous tlitoe. 

9. Attention b now tflrected to tbe ailDa whfch 
b cjp ose d bv first cutting awav the entire pec 
toram minor made. Qtange b dopw nude to an 
entirely fresh act of hatrumenta, Indodtng •edpd, 
forceps, and damp e, to goard aptnat coc timm a 
tJen with cancer c^s that mar hive beqi en 
countered in tbe muscular lodsWi. 

10 Neit the rather dense faacb overiying tbe 
adOary contents b ludaed , and tbe axillary etn 

PojinMT and sHghtly superior to the vrin 

Uct tbe axillary arterr Sopertw tobofh andatthe 
depth, be the trschul pleias nerve tn mVs . 
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II 'Now begins the moat deUcite tod probably 
the moat important put of the whole operation 
the proper dUaectioo ol the axQiu The operator 
procwh from the prtmmal cod of the axOlan 
TTaaeli tod proomsra duttll} tod each bdJ 
vidoil branch of both aod arterj ia traced 
cloae anioat the main reateh, dJaaccted fare of 
e v e ry ured of a or r ouad lnc tnne damped «Iih 
finely pointed artery forcqM, dmded enatlgated. 
Oanpinc huge bitea of unie ta wooM be taheo 
by indooing a vetma tod an artenal bruch at 
t^ ttsK tim or by lododlog the tG(bteat bit o( 
other than reatel w«li itarif la abtohiteh 
wrong P rogr taa ive lodividtaJ Hipttnei of eaco 
email premta a damp pnUmg tad te&tlng 
loose from the aefOaiy \'eiteb tod tbereb^ caodng 
hemorrhage that obteorea the field tod prereota 
dean cut diatecUon 

11 TbeiviUan rm ood artery now ataod out 
atiipped abtohite^ bare of toy oNTriyiog Umoc 
from the p nnlm al end at the Icetnient wtueb 
marka the medial aod tuperlor antlie of the avDb 
down to the dhtal end of the lodsoa AQ axfDary 
braoche* ha -e been Ued off dote t the vetwl 
waHi. SotneUmes the wall of the i-dllarv vdn b 
mraded bj metastatic gronth. Should thb be 
the case the vein aba^ be re s ected without 
bexllatlcn ETperleocc boa ihown that no harm 
wHl mull Inxn ih\* proetdore ool even port 
operatht edema of the arm 

13 Attmtloo la now directed to the portcrlor 
boundary of the avBla, the fibers of the ItlbtiiDot 
dorsl tbc trro ma^ and the sobfcapularb 
mujcW. Tbete mutt be completelj eapoted and 
freed of all overhinc tune }oat as the axillary 
v eaa e b were deaoeo Tbc loog ibortdc nerve 
running medially acrost these muscles to supply 
iheseTTatasanterkrrimisclcaDd the Iboncodonal 


DcrvT running hteraDy to «ppl\ tbc latbrtnuB 
d«si muscle may in the majoritv of cues be 
sgti^ after beiog dbaected free of all nrmxming 

14 \esKb, nerves, and imade boundufcs of 
the axilla now lUod out In clear relief at b a 
perfect anatomkal diswctlocL Tbc tiU s td tko 
tocfoding aH the axiHaiv glands, has been re- 
tracted with the nectonJ masdes and the over 
lying Loetst the few renalofair pectonfis 
moscle fibers originating in the lomer riba are 
dnaccled off thb entire raasa b then r emoi e d la 
Kc pint and dtscarded 
5 The aaJHa la now washed out with 1 Eten 
of srann saline aoJ tion In order to remove poadUc 
con Uoiina ting bacteria and looae cancer ceOs. 

16 Cloaurt of tbe wound b ccmmeoced by 
foloring the lateral skin fiap high on tbe chest 
wall to cover the axlihrv itsscb and at tbe tune 
time provide complete freedom of motion m the 
axOLuytfQce times the lateral and medial 

sUo flap* ma) then be brought together wilhoot 
tnujon tkog the entire length of the wound 
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u a loUd Hfunfpctaat. A Uila lajcr oi vtaeBae 
i;t(ue U then placed ostr tite aHrer foil on each 
aouod. The awiDd on tie tilgi la cwei ed with 
iterik giuze ajtd bandaged in tie ojoa] hthtnf. 
A Ka-q>cai^ vnmg oat b clloe totalkn b 
placed over tic ailver foQ and raaeiiie png* tMi 
lie on the grafted area oo tie cheat wall Some 
atcrilc gaaie ta pa t over thia ipoo« aod tie dfcaa- 
Ing ia aocioced anogl/ agabat tie chext wall b) 
itnpa of adbenve tape tie apooge ond^ Um 
tape affofda the con ec t amount o( reallletit prea- 
suie proper aiaorptlnn of m u t atm e and accurate 
fiatti« of the graft. Tie alb edgea of tie real of 
tic bcHbn, wnJch have been nttued togetber 
are dieaaed aepaiatelj from tie graft ao th^ the 
drcaauig may be domged and tie tlitcbe* it 
moved after 5 or 6 dava without dbturbbg the 
graft- Tie ktlcr iboald not be drcaaed ubUI from 
10 to 13 daya after the operatioo at fha time 
bcalbg win be complete 

fo. Tie arm it a r rc i fired a galrxr tie aide b) 
bandaglng~ h la of tbe utmott Unpiartancc that 
com pl^ f re e dom of motion b tie ihaaldcr jofnt 
be permitted begmntrrg 00 tic day of operatton. 


ttnOCAtY 

A few Inpreackrta luod oat b tiia whole db- 
putedqueftjon of cancer of tie breojt 

X Tie but abulficint advance m tie luuule 
wu made m wieu Halsted deaadbed nla 
coeipbie operaclnn. Onfr ruict td b e naa to tbe 
detaib of t^ operatioo wQ] grve tbe percentage 
^ cure be obtained. 

t Ra£cal reaectkn of tbe brcait aocordbf to 
tbe pabftakbg technique deaciibed b tie moat 
effe^-e weapen agabat cancer of tic bmait, 

3 WUlc a percentage of cure of apptavfmitely 
75-So TTci ^ be achieved tiroogb a pabauibg 
operatioo m potienta who ha>T iw metaatuea. 
tie figure dropa to about 35 per cent b thoae 
patlcQta nbo already have metaitaaea. In 60 per 
cent of tie patKuta preaentbg tbenadvea (or a 
amlottloQ becauae f a lump b tbe bceaat me 
tnatavt have already occurrH 

4 Radbtlon foOowbg operation has failed 
thus far to bcreaae perceptibly lie percentage of 

5. Became of the atm cuiMlbfacloTy percentage 
of cure b patimtj aafferlng from cancer 0/ tbe 
breait with metistaaes who have been mbmllted 


t a rudicaf operatfoo plm portcpeiilh-e radk 
timi, and beaoae pre-opetalJve radiation h 
known to brbg about marked retbclwo b tue 
irf the arlgina] growth and cf the flaadnhx 
metaitaaea, adequate pre-operathe raefiadoo 
■faoold be employ^ b many r*— ^ 

6 . Radbtfre caitratioo of the yoongcr wtemn 

■offering from thb coodllion U a logical proced ore 

7 Tic preaent method of treatment b as 
foflows 

a. iiien a hceait tumor b ob-woilv benign or 
when there b justifiable doabt as to Its maW 
oanev t b leromud locally but with a wide 
tnaigm nsbg tie caatn> tbrooghoaL If tbs 
tumor at tbe time of operaboo is fcamd by inlcn>- 
•coplc frambirion to be mafignaot, tie patknt 
b subjected Immediately to tbe metlailaut radsm] 
rcmctloci as deacifbcd. Poatopcrative radiation b 
gHen whether the acilkry glands are found to be 
mvolved or not bvolvTd 

b. When a breast tumor befere operitloa h 
obwaisly malignant pre-opciatie radbtloo b 
given diiDy for a period of o dava. After an b- 
lerval of 6 to 8 w ee ks tbe radical l ew c ri on b per 
foRoed. Postoperathe radbCfoa b then bstf- 
toled. 

c Abfalke of tbe ovanan funrtioo br radii 
Uoo b r ec t aiigi en ded fer those wooen witli cancer 
of tbe breast wbo are atm nenstroadoc 

d. When a breast tumor bus already luetasta 
tfsed t dbtut foci and an opoitloe h, there- 
fore nsdeaa, radbtkn alone b gheo 
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^ . lalWTtn o Qi BTornun 6 dijr* tJItrr la 

Cm tboviacpr<ia;v^ mtkuctnycaaniaN fnn tVkft 
lidDCT Thm ■ as mal tkadn iaU« ga ajari 

the ri«fat pHU iliiiin b oUI(mt«4. TVk b bo om- 
tkalraa lb»ri(bi klda«7 


often freiter »ba" cia be Accounted for b} tbe 
■fTwn mt of Uane denro^rd. The edema and Im* 
painDcnt of forkCtloe recoltlim from paeuur e of 
blood dot offer anatomical expbnatiau for nxvt 


of thi* diminntloQ In renal fimctioo. It i cero 
necmary bowrvrr In lome caiei to poatulate a 
furtber rrdex mecbankm ai an cxplanatkn for ■ 
part of tlie cfanrea. Thii qnettkn has been b- 
vcxUxatrd emeriineti tally by Poren, wbohas 
atudkd the effect cf renal trauma on tbe fooctioD 
of tbe remalnln^t kddnoy of rabUls aftn-nnlliteTil 
Dephrectomy Tbe hnpoinnent of renal fanclicii, 
vben ro od er a te tranma «as used, vas trandtory 
and In lo to 14 da^i the fonctloa of tbe kidney 
bad retained to normal. In another series of 
crpenments a n' Cie bihin was Inflicted 00 ooe 
Lione} of normal niobft there /oflowed a rise 
of tbe wn-proteio nl Uo f cn of tbe Uood and a 
slight dhninatloG b the total pbenolnilpboD- 
phtiuJcfn exartkn for K%ml days after tl^ tbe 
total renal fuoctloD letuiucd t nonnaL \((er 
8 dajt the uninjured kidnej was remored and 
the tnumatiaed oqtan was inlBdently l e cm eTe d 
to ccntinDe mslntenancs of renal acthdtr at a 
salbiictofj levd Prompt fonctlocal recrrvery 
was conddered to be the result of rapid regeoera 
un of tubdar cpitbcGum. He raggests that the 
majodty of patients baving snCFeied nnlkteTal 
renal tnnma ma\ be treated cooservath-dy aiih 
the rqsecuikn that the mjured Udner aill re- 
co\Tr BrSdcDt foxtioD to bettane a aieal organ. 
This remarkable ability of the kldne) to imprme 
b function Is wtD fUnttrated b> enr Cases i 5 
and 6 AnatankalJy tbe peried of mogresdre 
IffiproTODgit ctrrespcijds t the pom doHag 
vUch edona b nbtidlnf and b£xd dots are 
bemg organbed or removed after this the tws- 
ojbr dmilalion tatdi to return to nortnaJ 



In Thniiom riprared kahwx and a»ay srwi of d*ofcrattn that cdtt*- 

•read to SRai of Infuetke. (Cm* J 
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j Sptclmjrti cJ tt» UdwT Cwe j tint is rqjtumi so ;tui bcfora «t^nc 

tany u perfn-md on ifmant a^niinn|*at tmlrabas (omUsoe sM in/cct^ 


rigsditj »iHi a high Itttcocjte coant. The lirer kidne> He hid bOe In the anise but iboietl no 
may be Wtirrd at the cudc tlroe aa the right evidence erf Janndice BaBej reported the ca»« 
Udney and hhevrlte the i^iletxi may be duna^ erf j petlenia havi&f reptoreo/ theapleeo and r of 
when the kft kkJoca U tnamatlied Jaanaice rupltut cJ the Uver Id aB a caae* there wai an 
tod bCe- tfalnf d anoe «hen they appear aboold acncuuit'iDg nx^ injurr «Uch «n» coeifara 
point at tnee to a eanpikitlng b^tk bhtn O tlyW c cartpaitial. Deapard opoited : 
Ooe of our patksti, Caie >o rudbtted e\'kKnce paBnli harha a mpcored loh t j t aad loud 
of slonillanenu* Uauma to the Uirr and ligbt niplrut of theWt Udoe) altn a r e twper l tepeal 

heinaUana as wdL One patient who also had 
dlnical lira cd renal tiaoiBa, has been operated 
In tnis boapital for rupton erf the tplees 
At opera tkai the splenic pedide was found to have 
been torn aonsi by (he injury splenectoto} raJ 
periperoed. Despfie repeated tiansfuskm the 
polimt died 8 boms after operation Unforta 
nateiy poatisortem In -estliatlon of the renal 
cooditko coold not be earned ent 

FoiJowing fnfoty aaffioent to cauae a coraplrtc 
rapture of the Udnr\ the patient Is asnaDr b 
state of shock Ectra 'iMlion of blood bto the 
renal /com and Qatcofnltant heinonhjge bio the 
renal pel rfs and meter occars. \\’hlle the ral^t 
B recoverfnj from shock, obscrratkiti fs dirretfd 
toward his jeoeial cooiifliioo the amooDt of 
hematuria arrtenJ colic pam b the ftank ab- 
dominal distmtioD teodenKss, sod appearance 
of a TTciM b the flank. A roenlgenogTain of the 
tfadoeoeo ma) show « widening or chutetadon of 
the lUopaoas muide shadow enlortmiGit or kat 
of the renal shadow and a cocopewatorv scrJiciri^ 
There Is Imrocdljle InhlWlioo of fuoctroo of the 
ruptured tsdnev which mav be partial or ccan 
pfete Tbe degree of Inhllrftloo Is rooffiiy pro- 
nortiocol t the srmit) of the traoma to the 
kidney B> means of blravtooos arofraph) ooe 
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may ascertain something of the function of the 
kidney The optimal tune for mtravenous urog- 
raphy must be determmed for each patient How- 
ever, m general, urograms are more likely to be 
satisfactory after 12 to 24 hours delay Detail 
IS often obscured by gaseous distention of the 
intestine Furthermore, the transitory mhibibon 
of renal function may prevent an excretion ade- 
quate enough to demonstrate the anatomical 
defect Wood has descnbed 25 cases of renal 
trauma m all of which satisfactory urograms of 
the umnjured kidney were obtamed, but m 13 
instances there was insufficient excretion from the 
injured kidney 

Cystoscopic examination with ureteral cathe- 
tenzation yields additional information with 
reference to hemorrhage, vesical or ureteral ob- 
struction, and function of each kidney separately 
However, cystoscopic examination is sometimes 
impractical because the discomfort resulting from 
the injury makes co-operation difficult When 
retrograde pyelography is necessarjq the danger 
of causing further hemorrhage may be mimmized 
by slow, careful mjection of the opaque fluid 
If urmary excretion continues after complete 
rupture of the kidney, extravasation of urme and 
blood into the perirenal tissues occurs by way of 
the rent m the pelvis and parenchyma, thus 
formmg a gradually enlargmg mass There is an 
accompanying fever and leucocytosis caused by 
stasis of unne, hemorrhage, and infection The 
latter results from the invasion of bacteria and 
the former is contnbuted to by ureteral obstruc- 
tion with clotted blood When the laceration of 
renal substance involves only the parenchyma 
and there is no communication with the renal 
pelvis, urinary extravasation does not occur 
Hematuria is present and there may be a palpable 
tender mass in the loin with subcutaneous 
ecchymosis that extends from above the costal 
margin postenorly dmvn to the iliac crest Also, 
on account of the extrarenal hemorrhage there 
may be a retropentoneal extravasation of blood 
that extends down along the course of the sper- 
matic x'cssels to appear in the ingumal region and 
scrotum (Bugbee) 

Contusion of the kidnej' inthout rupture of the 
capsule or pelvis is the simplest tx-pe of injurj^ 
and may cause only mild symptoms There are 
usuallj local sjTnptoms of pain and tenderness m 
the flank without a palpable mass Hematuria 
may be the onlj diagnostic sign of contusion, and in 
cases m this category' it is usuallj' transitorx', and 
at times the unne contams onlj enough blood 
to color It slighUj Rareh there is only micro- 
scopic exadence of hematuna WTicn trauma has 


been relatively insigmficant it is especially im- 
portant to search for some underljnng renal lesion 
such as a congenital anomaly, hydronephrosis, 
tuberculosis, calculus, neoplasm, hemangioma, or 
nephntis 


TREATMENT 

The early treatment of the patient suffenng 
from an injury of the kidney is primarily directed 
toward combatting shock The necessary uro- 
logical and roentgenographic examination should 
be earned out after this condition has been re- 
liex'ed Catheterization and imgation of the blad- 
der may be necessary to reheve imnary retention 
Flmds should be forced, but sudden mcreases in 
blood pressure by parenteral admmistration of 
fluids must be avoided Complete rest xvith the 
aid of sedatives is a most important element m 
early treatment Therapy contmues to be con- 
servative under careful observation unless defimte 
indication for operation is found The mdications 
m general for operation are persistent hemorrhage 
and extrarenal urmary extravasation Explora- 
tion should be performed only after an investiga- 
tion sufficient to establish a diagnosis Knowledge 
of the condition of the other kidney should be 
had always before operation is performed Opera- 
tion accomphshes the control of hemorrhage and 
dramage The former may be obtained either by 
suture of the renal parenchyma, tamponade xvith 
muscle, hemmephrectomy, or nephrectomy The 
difficult deasion at operation is whether or not to 
remove the kidney This should be determmed 
by the degree of mjury, infarction, infection, and 
the condition of the patient Secondary nephrec- 
tomy was necessary m one of our cases on account 
of infection 

We have treated 27 patients haxnng an mjury 
of the kidney Seven of these had a complete 
rupture of the organ Nephrectomy was necessary 
for 4 of these and simple dramage was sufficient 
m the 3 others Twenty patients who had con- 
tusion or partial rupture of the kidney recovered 
under conservative treatment onlj 


C^E I \ man, aged 19 years, iras admitted to the hos 
pital 20 minutes after an automobde collision He com 
plained of pam m the nght side of the chest and naht 
The l oided unne was bloody There nas mark^ 
pallor of the face, the cxtremiUes n ere cold, and then^ 

The patient was placed in Trendelenburg t j 
treated for shock The pulse and blood 
stabhizcd at 100 per minute and 
Roentgenographic examination of the aWn^^^g 
wademng of the nght psoas shadon, and fcf the ch^ 
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(tiend foDT fnctmcd riba. Oe nart dttr then m 
ma«:k qaan aod UodemcM ta rijlu bet no 

ina* wi» paJpaUf On the third day orioarr rtteolioo 
deN drifted and the Uadder aafcamdtcbafilaavtthblood 
ciotx H gtatn i ia (radaaOy Aninkbad aad tla padext 
u able to nrtoata wilfaoat diScatty baton tbedatdb 
day then aaa ratnm Oif dyvirk a^ benatoria T>Wi 
npddiy pc ef m a tJ to empi^ r e te a ti oo o< srtaa. Tfaa 
Uailder ni afaln cp rt J ed by catbetenntkie aod irriaa 
tioo larfB aiMiit ca blood dot aa afiln obCaised. Be 
aa afam tmted e oaaef T at JTeiy aod K/TwrzTk aobaUed 
in 4$ BOOH IXntnx the fait to. tbe red blood ctmt 
decnxxil fron 4,iirr>,nnr> to tj»v»o per mlB- 

metB- aod the in nii i itW-jln f nan T° por cent to 43 pa text. 
Istixmoo crofisini made cn the day dmed ao 
exndoa of apaqta nbataoce fmn tlM deb t UiEtey and Ml 
abooraadity ti tba Idt IhWy (Fla ) Ihe paoent waa 
kept t complet rat and ihoaeJ ddhitte ta taoiiiiMo t 
doTtDf the s daya, btrt 00 tha (ototeenlh day ha aod 
deniy became arak and afaio befao to paa ray bloody 
oriDc. \rpliJccloaar waa perfeemed. Tha petlraial tat 
aa ednatoaa aad coatiioed mrapaQh.tial t^ud doC 
>«ecrcptk tat aa a Jaju t to tha kuney Tben aa do 
arina or pm ta tha ftarJr Tha kktney nmtl ahraed 
bhdah red itaacalantioe aod at aacGen. Tbe naial 
pthh and ureter (dt thlrtyoed aod appeared tdeamlam 
A blood tnoafoakci oi soo colic ceotnaetert aa p>cw 
Tbe poatopciathr cootk aa luaitatfaL 

PtlitUfkM nptrt Tbe ezKrxai aorfaira at tha epps 
bait of the kidney waa br%bt yeSoir la cefar with m itded 
areaj of betBorrin^e acxttved throofboat. la tha aaterlor 
porthxi of tha vpofac pelt am tbapad openisexteoded 
thread the pareoebrea hjt thaoi^etlyx. Dxiectm 
of tif* riffter half of rV» m^ e / dioa^ ao bdbtfact dnar 
e> doe betwreo nedafla cod certs. Ii Che fa«« heif ef 
tba hwiruy the dasartaQoe betmi — ■dnfW od eertn 
iJ^MSdefly orrnal (Flf ^ 

plete tsfarolee etfeadtn^ (ran t rwertoit* Alsei; 

peojiiey of tha tnfarni there % aa Dodercu ccBteabm 
aod kypsoola of the pareochyKia CoraldeniMa Gbr«- 
blaatk pcoldoatkoi wwi nraeot tod endatfae utOl^l. 
In aocoe r etha n tha renal Dane waa trafmetvtad and mbx 
rated ky onaalzed hemcaihace The jmexdiyma Ueb 
m mnmooed by bexiorrixcB or bimctkai aboaed do 
rariadox tram thi DormaL \ aectka of perirenal (at 
ihowed eilmifra he tuo r th age and Stmblaade proidera- 
dm Tba reioB ere iatenMfy anaorfed cad id Baaay 
loaCaoca cmtalrred Aefcml* at SniB aial oc^Ttiitm 
thniafal, bat the artarlet era eUprocrTed 

Dtafoiaa Rimtsre of kidney mahipie Lnlaretkaoa rrf 
kidney due t inltipla tkremboao of re^ caaeia 
Wbm a comp lete mpftire of tbe kidnev occtir* 
tbeic b usoallv annai> cilimvmBaboo mto the 
flenh Tbe been boo eit ended ibrocgh tbe ratal 
cortex Into tbe upper cahi m thb patieot. Hcm- 
orTbi« mlo the perirenal tlvoes waa not great 
andU^ cvideoce f unnirj ectruTtaatko wma 
foond at opera tioo s weeks lat^ This maj be 
accotmted iqt by pfesomliig uaHaterxl tempomy 
cuaatloo of renal function and fdmgmg f tl* 
cortical luptm e with blood doC Hmce do Id 
oeasc of fuHneai in the flank occurred afts the 
fint 14 boon follow1n|: faifury Thu Is farther 
iotScated b) tie lact that Intnvcnoos urogrants 
made 6 daya alter the injury showed no escretkn 


from this kiduCT Djc final paibolc^fcaJ picture 
of multiple Infarctions fombbei an at&ate 
explanation for the Impaired hinctian. The 
lecuiirot bemortbage. which was manffated by 
hematuria and vesical retention of urine d* to 
dotted blood, occnired from the pobt of rupture 
In the upper calyx 

Id letrcapect, cocservaiiTe treatment was b- 
cQcated fn this case tmtfl the oghth boapltaJ day 
when tbe second severe bemorhage occurreu 
Operation was postponed because of the quick 
lespccse to co o t andye measures, the apparent 
cuastion of bleetfing wfth nmultaneoas Im^ j v e 
ment in tbe general condition of the patient, and 
because dgns of hxxl teoderaesa and In the 
flank were laddng However the fact that 
third hcmocThage 6 dava later neceidtated an 
emugtijcy operation and blood tranafusloD shows 
os t£at surgical interrattksi would have been 
justifiable at the tune of the first rdapae alm^ 
I week before. This b an erample of the difficul- 
tlea to treatment of pedents having raptnre of tbe 
kidney and fntiajxlyic bonorTbage wltboot 
extraraaJ urinary cxtrsTasatkai. Had the latter 
cooditkx) been present, dedden in faTor of early 
operalico would bavt be«D made. It was tba 
typ« of case that caused Ccanefl, as long ago u 
p o to dvocale early cpendoc niher than 
opectant treatment. In aH insunces of rupture of 
tbekSdoeT We do not nbserfbe to tuck radKil 
aUitode, bat do pant that pr cJ aiged coo- 
•errmlhr treatment u thepreaeocKaf bemorrhafe 
may be An g w ru ra. 

Cast ^ kbenr isrd jo jtait, m idxibUil !• tha 
iwM^ihai 03 scroast of pan la the kfl link tod blood ta 
(he iniac . Hi had mnarii befare rind kx 

left adc Tfacre ■> pan la tha dde ti the thaa bat 
hecEXtnxrdt work The oeitiky bebnaa tonlo Hk 
<7ugp.fike pasw rwdiadii( fa oi a titf lift nnk to tbe giefi 
umI omlaBcsi. \t tb( jxiD Iwciuie latexae ud 

njirfinij bessa ihe^i , iw the mat tboe, the aifai <i 
Uoody ATter rest m bed f« 14 boon til pala tad heoa- 
toria illMnntnil Rotstteroarasa cf Uit chest rimed 
(a frsirtsied i^ Tha patient was idi Wed ef thi eera- 
■ty of eqiarmtiix cf tbe left kidney Opabee ti rt 
foj^ bat aeek bter from hoDtairit kb pa^V 
ifii blood rioti leaned Pma bi tba left ride iWo le- 
tnnad ud be ectn^ tbW boipnai Oa aanifaattca ihnr 
Of cf iii^ cntbi ride of tbe lUhwiep md 

tasds UM ia the Wt flask CTteaded dcr« to tbi tatexhx 

Mp odra ^iae of tbe CmxL Tbere was «V il Le » oe pwm- 
wM frm tbi link to tba wririaBciw At cyitiwr^ cma- 
hxtiDe tbe '-J**^*^ at iocsd to bet Dormal except hx 
tojeetxai cf the trajiM. Uitaa Icoai the debt kidney 0 
«nr1 ircta taa left 0 tioody Alrit fttfv yad* 
[ ■ y « Infra Tw (Tls ri riaiaed ettiarajata* of the fcdida 
ffinetiei >nTn om khlicy sabataDce Iran tbe ad ddl a ^od 
laierior calytta. 

\t taptoadoci tbe loa n pole of tha left kidney 0 
fomd to be uiwod c d by »c ttlachad tntertxt^ 
(be wtu r a ritcema tad er te x d mf tcveitl fnrtiet tlocf 
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the ureter When the sac was opened about 300 cubic centi- 
meters of bloody unne and clot were evacuated The 
laceration of the lower pole was practically healed The 
renal fossa w as thoroughly imgated and drained The kid 
ney was not mobilized The patient i\ as discharged well 
on the thirty fourth postoperative day 

This case demonstrates the rapidity with which 
symptoms may subside after a complete rupture 
of the kidney Resumption of activity caused a 
recurrence of hematuna and an exacerbation of 
abdommal symptoms which caused him to seek 
further medical aid The thickened fibrous sac 
was formed by the false renal capsule Its attach- 
ment to, and encroachment upon, the pentoneum 
shows concretely how intrapentoneal signs and 
symptoms may be produced after mjury of the 
kidney It is remarkable that infection had not 
taken place in this large urinary extravasation, 
which was not drained until a month after mjury 

Case 3 A 13 year old boy fell 7 feet from a roof stnkmg 
his left flank across the edge of a board He expenenced 
severe pam m the left side and voided bloody unne a few 
minutes later The unne contmued to be bloody for 48 
hours and was coffee colored for 4 days longer He vomited 
several times daily and contmued to suffer from pam m 
the left side He was sent to the hospital i week after in 
jury 

The abdomen was held ngid and a large tender fluctuant 
mass filled the left flank. The unne examination a as 
essentially negaUve Phenolsulphonphthalem excretion 
was 80 per cent in 2 hours Blood urea mtrogen measured 
1 7 milhgrams per cent. At operaUon the next day the renal 
fossa was found to contam 1000 cubic centimeters of odor 
less, amber colored unne The lower pole of the kidney 
was found to be severed from the rest of the organ and 
was necrotic The upper half of the kidney was contused 
and hemorrhagic Nephrectomy was performed and the 
renal fossa was drained The patient’s temperature flue 
tuated between 100 and loi degrees F for 7 days 
Thereafter recovery was rapid The patient was well 2 
years later 

Pathologic examination The specimen was a kidney and 
a fragmented bit of renal tissue together weighmg 115 
grams At one pole the renal substance was greatly rough- 
ened and necrotic Just distal to the hilus there was a gap 
m the renal substance and the edges of this were extremely 
iniected and necrotic Upon section the umnjured pole 
of the kidney presented a reddish brown surface on which 
cortical and medullary markmgs were readily distmgmshed 
\t the other pole, however, there was considerable necrosis 
The severed portion of renal tissue weighed 20 grams. 

A microscopic section from the lower pole of the kidney 
showed tissue which w’as distmctly necrotic m appearance 
There w ere many focal areas of round cell infiltration and a 
few polymorphonuclear leucocytes w ere seen The perirenal 
fat showed hemorrhage and bands of fibrous tissue heavily 
mfiltrated with eosmophils and polymorphonuclear leu- 
coCTtes 

Diagnosis Ruptured kidney mth necrosis of lower pole 
Case 4 A 48 year old carpenter fell a distance of 25 feet 
stnkmg on his left side There was immediate sharp pam 
in the left chest and abdomen Sue hours later he voided 
about a pmt of bloody unne Intermittent hematuna and 
pam radiatmg from the flank into the left lower quadrant 
of the abdomen persisted for 5 days. The patient exhibited 


rapid breathmg, flushed fames, and moderate emamation 
There was dirmmshed resonance to percussion m the left 
anUa and below the angle of the scapula The left flank 
presented a visible, tender fullness There was muscle 
spasm over the left side of the abdomen and extreme costo- 
vertebral tenderness The white blood cell count w as 26,000 
per cubic millim eter, and the unne contained pus cells and 
casts The left kidney shadow was not visible in a plam 
film of the abdomen Two hour excrebon of phenolsul 
phonphthalem was 70 per cent Three days after admission 
to the hospital, explorabon w as performed Purulent unne 
contammg clotten blood was dramed from the left renal 
fossa There was a rupture through the cortex of the kid 
ney, but bleedmg had ceased The wound was dramed 
through the postenor angle and the kidney was not mobi 
lized The postoperabve course was compheated by a 
sepbc temperature, persistent pyuna, and bronchopneu- 
moma The culture of the unne yielded a growth of Sta- 
phylococcus aureus The pabent develop^ an infected 
urmary smus and 4 weeks later nephrectomy was per- 
formed He was w ell upon discharge 4 weeks later 

Pathological report The kidney was pale yellow in color 
There pas a red irregular Contracted area 3 by 2j^ cenb- 
meters extendmg mto the hilum On seebon the cortex 
was mdefinite and pale A large contracted scar extended 
through the cortex and one seebop was composed of white 
scar tissue There w ere numerous groups of small hemor 
rhages through the cortex and multiple small abscesses 

The microscope showed that the cortex of the kidney 
contained numerous small abscesses The tubules con 
tamed leucocytes, granular matenal, and round hyahne 
parbcles Seebon through the scar showed an area of 
gtanulabon consisbng largely of new formed fibrous tissue, 
phagocybe cells and small mononuclears 

Diagnosis Rupture of the kidney Mulbple abscesses 
of kidney 

This patient’s compheated hospital course may 
be attnbuted to urmary extravasation which, not 
being dramed early, became infected Nephrec- 
tomy was not performed at the first operation 
because of the presence of the perirenal mfection 
and a lack of knowledge regardmg the uiunjured 
kidney Intravenous urography, which was not 
available at that tune, would have been helpful 
smee the patient was thought to be too lU to un- 
dergo cystoscopy before the first operation The 
persistent mfection resulted m multiple cortical 
abscesses and necessitated a secondary operation 
for removal of the organ 

Case s A 39 year old woman wras admitted to the hos- 
pital complammg of pam m the right side of i6 hours’ dura- 
bon following a fall dowmstairs She suffered immediate 
severe pam in the nght flank followed by nausea and 
vormbng She was unable to void and when cathetenzed 
the unne was bloody The pabent was an obese woman m 
great pam There was tenderness and muscle spasm m 
the nght lorn The urme was bloody, the white blood cell 
count was 2j,6oo, the non protem mtrogen of the blood 
was 36 milligrams per cent. Intravenous urograms 48 
hours later showed the opaque medium m both renal pelves 
m s mmutes The right renal pelv is wa^ shghby enlarged 
and distorted, there was an extravasabon from the pelvis 
mto the renal substance 

The pabent contmued to have pam m the nght flank 
and a mass became palpable there 48 hours after mjury 
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Oa tlM third dij' ofKntkis wu poformad under ^ibka) 
“cttWJi. That »m* hnuoiihAc* t» ^ tln< i lT»iN»»tk 
the extmnl ofcCqiH Itacn. Tbt m>l fotm u frwrmA to 
c rmt i t a mDth dotted Uood Thormu trrwcTMn^ 
tsr* el the knrcT pale of th* kUMT The UIwt ttaeU m 
M mohlmd bert the rsaI foao u dnmed Portup- 
oith CDcme ns III«^■estfaL 
Dfaforfs. firptore ei Lidney 

Nephrectomy wo not performed oo this pe 
tlent Dccooe the rapture wo oot •erae lod there 
wonocompikatiiitmfcctioopreeeit Rebidvely 
earlv opendon with adcqoite drrlnm^ wo en 
Important factor in her aatiifactary re co rcr y 
Three jcari after injury InlraveDODi u rii »/ i »ms 
ihow prompt excretion from both kidneva. There 
IS a (Station of the loferkr calyx of the right 
kJdn^ In the preriaoi rite of rapture (Fig 4) 
The ^TTM demoQitrate coocretely the retnareable 
recnperativB powers of the Udney 
Csrr 6. t n hhs wetnan, Bttd yean, ozbc to the boe- 
pitsl cmpUnlnv ol pain ia tbs kft sbeahfer. chest, and 
flsak, sbcrtly sfte boot by an sotceiDUe. latba 
laft sppar qoadrut of tte tbckam tfasi was £(fat Dciaida 
spawn ssd taad e rn tM to ll|ht palpatfao- *voa-slifftiaf 
ihiTIfw ewjwiLUMkm was notea la the left side ot tha 
sbdorata Tbs while Wt£ank was my tsoderoapreswiie, 
both anteiiariT cod pastarioriy A n^itcm of tbs C^eo 
ss c o e alder ed at first, bet tbm ns ao erUewat ef riedt, 
wsen htsnonbawt, or ^*^4 tn The firw 

Toidad edoa taboedy Afte I boon tha odM «’****>>«< 
only WMkr red color Tbs white blood call coon t was 
5,000 00 adniiddQ ud 09,600 tbe bat monlnc Fal^ 
aea b the flank and pam taacaaed steadily for 7s boon 
Ob aenwt ef tbe odne yaneru cmnt. dwn^ poke, 
pe^tteac pab, and s^v4soaariiEf oaa b 

sa padomed. Tbe pedreaal ttawxs err 
teond to be bfiftrstrd by pak bkaxly ftold. A acted, 
ytOow deft Eke d ep r es afaa was palpatsd on tbs posterior 
aspeeX of tlw htdoey T robber tlwwc drabs erapkeed 

m tbs lasal losa to proride for dralnata. rvj bepqatfrs 
cocraleweoc e ss an ev ea tfnl and tba draban cf ariac 
M aiii'i l eo tbe foartrcBth pewt opera the dire Dk patient 
wsadwcbajfed dl on tbe bfleenib day ^bs umfood 
hen kst beard treen two ^an after opoatbo. 
Dbfooab Rnptnrs <k kidoey 
Tha pabent was treated expectantly untfl 
definite «^Irilrs1 cvidaice of uriniiy extraxuatiao 
wu present. Opeiatkn wu per f ewmed befere an 
invuioD of bactma had takm rdace and It wu 
poMfble to aive the kidney by Ofilnige. 

7 A inran, icaj j reBta, wu sd m l tlfd to tbe 
trk tha r rw^J.tnt« of wMknes^ welrkt bsi and 
In back for }cara. Also, ekilk, Icrer oaKtea. 
oenbint, sod bstbt j to 4 dtre had accerrad 

Inteunfttentbr Urinary [l e q a ea cy drwirk, and the pu 
ate ^ <_kjmJy rrrfii^ for on era! mnoLbs 

Alriastcof j yean tbe patient fiQdosKtsiti striking the 

left slds CD tbe edae ot Hep. FoUowbc tkk foe rcki 
sIm aitiLSMJy ni and tbere occarred preloss 

twnatHTia. Her atUrediax physldan mode tbs dap Ki s ts 
^ ra^U red Udney After weeks, rtetnery ss mi- 

Tlwia u axne teuleTUSs CO deep palps Cbc bebv tbs 
left costs! bcoVr At cystosccfJe auinstbe tbs otetba 


and M idd fT wan aoonal A pkb fite cd tb 
■bowad two Lrajulsr sbsdm cfccalle tba rree^ ..^ 
proas rf tbe sccood hwnhar re Uria a so tba fcft 
riabt pycbcraai ass noraal bat tha left Udrey pcirh 
u bcc s ai ls t aly ootEned and tbe epaepw flub cnend 
tba sbadoa seal b the plsb dm. cd tbs 

blood showed efaaast cbsjwirriitir ol pi n h 
A praepeath aw 4 0 : ^ e< cskmliw py csplj iibs tad 
paraiiriocisarmls unwek Alcperatkai tb Udney u 
Icamd to be adbeot la tbe ntkn ol Us pebrli sM loao 
polt to dense wimiaodinc tnsor A mam, 4 by 5 cead- 
meten, as attacbed to u baer pcle cf tbe ksbay ml 
was tetbistriy sdberait bath to thia sad to t^ weter 
VrpbrCEtaay u narfaraw t l e jc rr laa at tb ««— tW 
tba wnafl ness SJn tbs pcatkai cd ntec. She 

w u adisj e dm^t^tm ealy^ooTth day after epeatiee k 

f^lWiflrW rtpirl. Tba qmbaes was kIdiMyassBr 
low t cantaartets ia Icsfth and 4K cwitbsetm ta arfcfth to 
• ueb wu itrarhed st Us loaa- pda aitisL— 1 Udaey 
twwie rwa wik B 4 by < cmikartm (Flf. 7) Tbt ta 
rifbed So foras lofclbtr Tbekklaeykid tooibaiHl 
red opaak hVti waa rijlpy e d kb ilir^ ilij letrinc 
rafjid wn f s ca . Tbs whols odsey u yeflow sad 
aratsly fim Ui rrrwktrarr Tbs stioctcral dstafis wars 
obacuTad A calcnftis mauoiiDc by U ceatbaatm 
mrnSiii tba palrk. Tbe — iw piece or kidney tlaww 
shsEpa, * ■* ! >* 

iW Its wilwtants wu kriily taken op ly tbs pebls, 
uaum oajwb of ceatcr trm^ left at seas plara 

^ to y to kfctnry Uhrrpah. Kensl caknUaL. 


Ihii U an nxiDsaal cue which bu not beta 
dnpBcalcd In tbe htmtart. Thb patmt had 
aDdogme a reva e njpUtre d the Udner which, 
Ltw i ev q ItBed to tear the pehrb and ureter 
Sabaetroestly t caknha wu formed in the Ud- 
Dcy which wu l iigr iT q e d tltDg with the tnn- 
madc malformaticn many >tan later Alto, 
«4 trr4nw tMa Hnw the patient drrdoped pcn i idota 
anemia pcrromahlT a pore ct dnd dtr ice 
A Hnnmary of the l e cr ada of twmly patimta 
haying axtnrion cr partfal rapture cf tbe kidney 
laibo^ In Table L 


AMALYm C37 17 CAIEI OF DtJUIY TO JCHCftT 
Tlua kHs a made up of sj iostanca cf bjury 
to the kidney of varyi^ d tgjm of acvedty In 
all the trauma ci cc ur Ted directly o%Tr the 

regiOD of the kidney The left kWoey wu Injured 
aevmtecn time* and the right ten dma. Fall* 
from varying heigh ti ocouTcd In 15 hotancca, and 
In 10 cf these the patients fcQ upoo arrme aort 
of edged object wfald wu drlrtn (Erectly against 
the cr lower thcrax. Four of the remaining 
rsiw wee the result of tiafbc aandents and 7 xe- 
solted from Injnjws tostalned u a consequence of 
mkfaapa in football gnma or coasting Tbe re 
mstnliiy tnrtsnfw fouowed t fad from beese 
It la to be acen dearly from a cooskieratkn cf 
thcK yarsocs forme of trauma that la onier to hn 
woive tbe kidney the injury mtat be of c oosWt 
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able seventy as well as located in the loin This 
may be of some importance m making the diag- 
nosis m certain questionable cases 

The cardinal sign of rupture of the kidney in a 
person who has sustained an accident of this 
character is hematuna In 24 of our 27 patients 
there was hentatuna, sufBaent enough to be 
detected by inspection, and in the 3 other m- 
stances blood was demonstrated in the unne 
microscopicall}' 

Diffuse abdonunal pain, accompanied by con- 
siderable muscle spasm on the side of the injury, 
was present m 13 of the cases Somewhat less 
often (6 times) subcutaneous ecchymosis in the 
flank and side of the abdomen was found Nausea 
and vomitmg were earl}' sj'mptoms on seven occa- 
sions This was especial! V frequent w'hen large 
clots were passed through the ureter The passage 
of such blood clots may be of considerable clinical 
significance also, since 2 of our patients developed 
unnary retention from obstruction by the clotted 
blood 

As a comphcation of the injury to the kidney, 
the thorax was not infrequently involved Re- 
spirator}' pain resulting from thoracic injunes 
was present in 14 of the cases and in 5 of these 
there were demonstrable fractures of the nbs 
Six of the patients had such pulmonary complica- 
tions as atelectasis and bronchopneumonia How- 
ever, hemothorax of sufficient degree to neces- 
sitate thoracentesis resulted only once Frac- 
tures of the lumbar vertebra; were present only 
m I patient 

The end-results in all of these cases have proved 
the great value of conservative treatment for 
patients who have had renal trauma Careful 
study with prolonged rest may often avoid opera- 
tion Furthermore, it is essential that suffiaent 
investigation be earned out to estabhsh the diag- 
nosis with accuracy before operation is under- 
taken This IS especially important if the locahz- 
mg signs are not clear, because the lumbar ap- 
proach to the kidney does not as easily permit the 
exploration of vanous viscera as an abdonunal 
incision does The mdications for immediate 
operation are persistent hemorrhage, unnary 
extravasation or infection While many of our 
patients are brought directly to the hospital after 
injury, m some instances they did not appear for 
as long as 75 days In one instance (Case 2) the 
patient appeared 25 days after the injury and the 
evacuation of a large extrarenal sac of blood and 
unne resulted m complete recovery When the 
kidney is exposed at operation, it is often a prob- 
lem whether to perform nephrectomy or simple 
dramage In three of our patients, simple drain- 


age was mstituted, and in 4 instances nephrec- 
tomy was performed In all of these cases a com- 
plete rupture of the kidney had taken place The 
indication for operation in Case i was protracted 
severe hemorrhage into the unnary tract In 
Cases 2 to 6 inclusive the operative indications 
were extrarenal hemorrhage and unnar}' extrav- 
asation Operabon in Case 7 was necessitated 
for renal calculi 20 years after the injury In 
deciding which is preferable, we wish to call 
attenbon again to the remarkable recuperative 
pow'ers of the kidney, once obstruction and 
unnary extravasation have been relieved 

In the enbre senes of 27 cases, there was no 
mortahty This we feel offers jusbfication of a 
conservative attitude in treabng these pabents 
In the case referred to previously in which there 
was a question of renal trauma in a patient with 
rupture of the spleen, death occurred, but this 
case could not be included m our series since there 
was no chnical or postmortem opportunity to 
venfy the presence of the renal damage 
After recovery from the immediate mjury, it is 
important to remember that certam pabents ma} 
be expected to show vanous degrees of renal im- 
pairment One of our pabents (Case 7) was 
found to have an almost complete division of the 
kidney and a renal calculus 20 years after the 
injur}' In another an abnormal pyelogram sug- 
gested the presence of a papiUoma of the renal 
pelvis (Case 16) In still a third (Case 17) a renal 
calculus, which may have formed on a nidus of 
material resulbng from the renal injury, was dis- 
covered 10 years later 


The presence of lesions of certam types in the 
kidney may make it more vulnerable One of our 
patients. Case 26, had a hydronephrosis This 
large mass was doubtless more suscepbble to 
trauma than would a normal kidne} have been 
In another of our patients. Case 18, there was a 
sohtary kidney In this instance the quesbon of 
treatment is indeed acute and resembles the con 
siderabon which must govern the attack on cal 
cub m a sohtary kidney It is hardly necessarv 
to say that renal trauma is no excuse for not iri 
vesbgabng the presence or absence of a kidnev nn 
the other side before operation is considp^pT 
Turton and Wilhamson have desenbed at m 
stance of traumahe rupture of a confrpnn,i 1 
tory kidney A school boy aged 12 ' 

distance of 5 feet striking on his leff side ^ He 
complained of pam m the lorn and j j 

unne was bloody At operabo“ t 
explorabon that the nght kidnev ^^™ed by 
the ruptured left kidney was treatL 
and recovery was uneventful 'Tt drainage 

J-ney summarized 
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4 other cue* tram the Hterature (nundy those of 
ildchlof Speer BrmttJtroni, und Thompacn) oi 
reptare of the coojmiUJ toSUij- iidn^ In 
ctd f these oephrectcicDy vu peruvmcd 
ead the ibeavre of the other kidney ^Kovaed «t 
eotopt) BmBey bu dted further m 

whlcn the kKirtn ms the tlte ol Tviota other 
lefkxu prior to mjrrry One of Ut petiaita haid 
mohiple olcufi 4 bad hTdimephrodi, utd in 1 
Instance there were cyiti of the kidoey These 
nira fm tlK^ Mrip hufr* thenecemltyfoTthcrou^ 
hirestl£itkii bdore operatkiCL b aDdertakca to 
patfesti S20erin; froen reoal treoma. 

fUUVAlY 

Twenty-aeven padenU have been prcaaited 
vho loSered from Ttrlotu kindi of renal tnoma. 
In each loitanca injury wu caosed b} dbtet 
appUcadoD of force over the kkloey 

Hematnria b the cardinal of Injuiy to the 
kidney In a patient who has recratly smtalned 
an arryWiL 

Coeaemtfve tmtment yiekb *wd resolta. 
There b a tendency for apoDtaxtcoos ImpraraDeot 
ovlsg to the pcd oa r a d oatartl n^adr The 
absohite bdkadou for opaatioQ are penbtmt 
beswrtha^ urinary extra Tuatke or renal Infec 
tko. There waaaoBioftaSfv la ocr aeries. 

Becaoae of the po«sfbiIlt> that cocgeottal or 
acquired lealoos of the kldoCT may antedate the 
irs uma , th o f o Qgfa stofes of the onlajuTed UdiK> 
ta BeQ as the tnamadeed or^an mtst precede 
opera dec. 


BIBLIoaRAtHT 

BAiixt:, Hivu-Kre. Iii)ailes tc Udur nl antiT 
Rrit-J Shjt fci(L 

s. BaArtsnoK,EL baptim trancidciM <fa nli dm 
nm CIS d'accaeile reaak GUkloak Acts cUrert. 
Scaod 7 s 

t- Bronx, H. C Tagmadc kafurW c 4 Udaey tsd 
tmlv Ana, SmT 0 6, 64 4n 

4 Coxxxu, F O lolvMBctiJ r^itm W tW 

Udsej San, Ojaec. t Oott o d ti 

5 Disrsaii, D L. rtrfe satiin woaad a bducy «tih 

■ccnadaiy Tnnsa^soa oi fUa- 

(WpUa Aadatj of S oi yi jm 4u Serf 


77 


6. EoTam, E. Die cMnssiKhes Knakbritn da 
NtoTiL DaiOcia CTiJr 4^ jtB 
j Lussi^ca, n«iwrr« £ta^ mr la nmO^tot, 
d fcJd r m g tt ii 4 ) tai M do rka. Putt C StrirhH, 

ipod. 

MuCDos. E. Roptan d0 clmlca Klot. Bckr 
kUh. OiK, 0X&1 M4- MJ 


Oik, asS, 144. *41 

. klmais, Sa Horar Cta the ^aptrm* tnd t 
rnr^ oi cootssim lui laccatku oi Uc Udaej 


. pDWxa^ Jon ^ dwaoln itsal faactkD tad 

ttnemv tmnox oftht kUsiT 9u|u; 


PxnsnxT Jiass T- 


Tnoaisas Ocamrr The a rrii a i f ra i 


ly iktj i ia 

crfvRBk. BriLkLJ eia, « , , „ , 
Tcma J a. a, ml U'nuom*, J C F U 
Trumle f^aai B oi ds fr s irrdtil autai; Ulaey 

But JSaia, ajl, j 3»7 . , 

tTixo. a Vi S^caam ng fl ati d tka Hdaey 


, _ , U KO* *oi 

D^iiTltls. 1 klHl BarsjTk, 9Xy } 4>9 
d. TToce, Aormr H Dkrssds tad cnaaMSl cS tnan 
tolieUdney J Tnrf (07 i7 4S7 


GAS IN THE BOWELS 
Observations and Ex'periments m Man 
ALBERT OPPENHEIMER, M D, Beirut, Lebanon, SMia 


W HILE recent m\ estigations on in- 
testinal gas are concerned chieflj 
with its significance in mechanical 
and ad^•namlc ileus (7, 8, 9, 14, 19, 
20), the folloiNing study has its ongin in the 
obsen^tion that on roentgenograms gas in the 
bowels IS as often present when least wanted as 
it IS absent when expected For instance, m 
abdominal colic when it is important to see 
clearl} roentgenographic details such as small 
concretions, very large quantities of gas are often 
superimposed consistenth upon the viscera, 
whereas in patients with flatulence or eructations 
the amount of gas visible is usuallj" negligible 
rather than increased (i) In roentgenological 
practice, gas is of interest mainlv in as far as it 
can be eliminated For this purpose, some 
examiners prescnbe a special diet, often combined 
with medication of diastatic enzt-mes, and fol- 
lowed b^ catharsis, enemas, and injection of one 
of the postpituitan or phjsostigmin prepara- 
tions Others hold that the best wa\ of prevent- 
ing gas formation consists m avoiding an> of 
these measures During attempts at clarifying 
this discrepancy, it was found that the question 
pertains to a general ph^'Slologlcal problem which 
has man\ practical aspects This report is the 
outcome of studies and expcnments scattered 
over a period of g a ears and inaohing shghtla 
o\cr 400 obsen ations in man 

ROENTGENOLOGIC \L OBSER\ LTIONS ON 
GVSEOUS DISTENTION 

If one examines patients who had received a 
cathartic and an enema one often finds large 
amounts of gas accumulated in the colon Sonie- 
limes repetition of the enema results in elimina- 
tion of most of the gas but equalh often a 
second enema seems to make the gaseous disten- 
tion grow w orse Hence it is commonU suspected 
that instead of being eliminated, gas max be 
introduced b\ enemas in the form of atmospheric 
air But the luthor found it pracUcalh impossible 
to introduce air with an opaque enema for anx 
large air bubble is locked cither m the tube or 
in the upper rectum iircxeiiting further inflow 

Tniru tht OtiMrtnunt of Kt'cntccnoLiirx ox Nlwhcini* 

\mrntan I ni\tr jXa of Btinjl 


Small amounts of gas may perhaps get into the 
colon, but they are not large enough to account 
for the quantities of gas often seen on roent- 
genograms after cleansmg enemas, these quan- 
tities corresponding to about 600 to 900 cubic 
centimeters of air inflated per rectum Insuffla- 
tion of more than 400 cubic centimeters of air 
usualli causes considerable distress, whereas the 
patients wath the spontaneous distention here 
discussed are not commonly conscious of the 
presence of gas This point proxed to be signifi- 
cant in the further course of the studx 

Giving food dexoid of fermentable material, 
together wath preparations containing diastatic 
enzjmes and hemicelluloses, does not alwax s help 
to prevent gas formation In 1930, R Becker 
and the author made the follow mg unpublished 
ex-periments Of 12 patients wath renal calculi, 
m whom xerx large amounts of gas were present 
on roentgenograms, 6 were gixen normal food 
and no medication, the other 6 receixed a diet 
practically free of cellulose together wath an 
enzxmatic preparation which had been recom- 
mended as “ideal ’ for prex^enting gas formation 
Roentgenograms taken on the fourth da}' shoxved 
the intestines to be almost free of gas in 3 persons 
of the second, or treated, group But the amounts 
of gas xasible xxcre equallx small in 4 patients of 
the first, or untreated, group Because of the 
assumption that failures m the treated group 
might haxe been due to insuflicient dissolution 
of the coaling of the drug in the mtestmal tract, 
the e\-penments were repeated xxith samples of 
the coalmg containing barium sulphate powder 
instead of the actix e substances In 2 of 6 patients, 
the undigested dragees xxere seen as rounded 
opaque bodies during 48 hours on roentgenograms 
and were recox ered in the stools afterward But 
exen in these 2 paUents, as m all the others in the 
senes, the intestines were almost free of gas on 
the third dax This result was not enlightening 
The xerified failure of the drug to act did not 
explain the negalixe results of the first senes as 
It exadentlx did not account for the posilixe 
results of the second one 1 he inference that 
intestinal fermentation is not responsible for the 
gaseous distention here under discussion was not 
m accord with accepted teaching which at that 
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time leieard to ienoeotMtloa u pwred mtUn 
( 17 ) u tlie canae of the brjest pirt of the ^ 
preaeat In the bcnrela. Althi^h tecent anal^'tea 
nan ibovn that over 70 per cent of bteaUnal 
gas consots of itmoapheK air ( 5 ^ ao) daOr 
experience prorea that gas forma tiog la Terr macn 
Increased normal or abnomtal knnentatloo. 

To ascertain thti point, 6 patients with patbo- 
logtcallT Increased Intettmal tenDenlatl^ as 
shown by ttroogl> podthre feimestation tests 
( 16 ) mere aamk»d dmnltaDeoQsly srlth 
health) robiccts, both receiving the moe food 
and DO medicatioiL In the healthy sobfects, gas 
was Ken to acmmnlatc rradoaD) in trie tmns- 
rerse cofon and tpfenk oanie in the rouiae of 
the da> a n u ntmn rn being foond m the btc 
evening, and a mhunrain In the ear^ monEng 
\ eT> little fu was p re sen t In the small mtrstloea, 
and DODC at all in the terminal ilenm. In the 
patients with fenaentauen, gas was abondanl m 
the terminal Qenm, no nntier whether svrnptoms 


were present or absent at the time of the exzmioi 
tsoD. This gas either formed large bobbies a bch 
ocropled as much as the entire tenoioal locp of 
the Oenm (Fig ) or It was thorooghly mlrrd 
with the opaque medium, thus giving the btter 
a foamv or IrothY appearance. Gas was aho 
debnlte^ present m other *mjt1 Intettbal locpa, 
as wen as m the coioG. But In none of the patients 
with fenaeritatlan were the amonats of gas larger 
than in the healthy subjects, rwr as Luge u In 
gaseous distention on roentgeoagramt of the 
onnary tract Since the esperintent had been a»- 
fined to Instances of weD marked fennenuUait 
It was inferred that fennentatioo is not respofaible 
for the gaseoQS drstentloa disensaed at the outart 
What happen^ then to the br« rofam es cf 
gas which as shown by an objeeme test, woe 
formed in the patients slth fenneotalfco Piob- 
blv nothing eW than what happens to the gas 
in nealthy persona The oboervation that as s 
role mrn-b mere gas is present in the esenlng thaa 



Ol’p] Mil IMl K G\‘' IN* nil 


Jo; 



II ll r iiinmui'’ ‘M It > to iiulicitc tint intlut tm.-- 
il I'linji ‘■ti* itio 1 in t ti I tvi nil iltirmi, {> 

I I.r 'uito loT ou'. \^tl ni nrtf ill\ ilirniinti' th*' 
, ’ \ litV its I* kn r 1 ' I' I'-t roT-runr of tl i 

[I » Imdi n 111 o'(!< r to Irtp < onifott'kblt tlir 
I" r 1 1 k iiliiiH r< k'"!! f> rn ini itio 1 li o- to j 1 1 nil 
I'f till' ks oi I'llirr (M T- o i'' ki- writ Iniulcn 
( tllk n ‘■uni! f ruifl ktii>>tii Tl t*- 111*0 1 til "-ionnklt 

III j kv Inihli'i <>! lilt ‘■tl 111 uli I* f iirlk coii't ml 
111 'I in Ilk I In i!i W t • II UK n ’ r 1 < j |i 
ml kl I t ' vlnu 1 111! u!i > ntr Tk p >k iir*" o- ‘■^•l i 

ktri 1 I'l* 1 tiMi ki ilrirsun t \)v 1 > t! i r\tm 
T! lilt Ilk Ik ' i 111 u nit irktfi' 'in p ik It ililiV 
I k ikllk >. nl' I '1 Ml I, tin l«-^imm, <f tin 


oil njlim lull It rc'-jni'- ili inrn t 1 ‘■i i. unl 
loniiiriintim in tin. coir-' of th Jiour It mik 
Mfclk 1 h loKliniri! lint m tin Ininnn liiii'tiM 
met Tniouiit of piik \ luf!) orni* t kinnn to* 
cnii <1 k o'ljiiic irrikivlIiTl Init <lo rot iTi K ilm 
tl nti >11 pri'kiifii tin iiiti'-liml minli n in 
iio*^nnl conihiton Ihi' ii (i n ru kkill InrsiU !» 
loll i'-rn! to Tilil t'l hk Lno Viln; 

I \i J nv! 5 \i 1 1 mn I no\ o; * k--! i.i >< 

JiiKjl Tl <\ 1“ I \ < 

It Iitk l>“con I \ nil It it t*)!-- s 1 I I f tl c in\i 
tif’Ttioi tin tin iotitr "' i - ti’ii k>/ i' i inti t m1 
in ^ 'i-r. p> •> V 1 K ,n r nij*-'’’' i’ t J' if! u. t! i poi 


SURGER'i GYNECOLOGY AXD OBSTETRICS 


loS 





b 

Flf. 4 InteaUan «\erCSfd Itb ft* dnrbs mnfnilc pjO curifJiy b, Tb* 
0V*4P* «!«>• ibo* iW a( cohmlc QD Uk octv^so 

wiTttater rrpeiKbMof tbc Qpummm rrN<«M aoocal cntov VcucoiUyis- 
ti** bydre»epiire«k, Bacflttn cnll Ufctlov 


dtictkio of zu»-eir|fWl gutotn (OtteoUCD for 
bufie UDoond ol gu do not ooni u fly KiuiD ta 
tbe bcnreii for a loaf tkoe Tbe obacrvatko that 
uceasivef) Utge quoDUtW of gM to*) a|)par 
during retrograde preki^p»{*y wbeo tbd pfi>- 
cedoR produce* pain, led to a lyAematJcal it dy 
oo tbe tekUoo* between pain ud gueou* dti- 
teatxe. In Si Imtaoce* of tmre ^in aacb t« 
lo the pmeoce of fnctutn of tbe extruBiUe* aiid 
of the -enebral colrntm, gdoococck artbntK 
•ditka, bmbago Uwth*^ trigamaBl orwal- 
gia herpes rafter dblocatiotu oo gueoot dhteO' 
UOQ wms obaerNtd. But lO numerooi auc* oC 
renal cobc. In 8 patieot* with bflbu> robe ud lO 
3 with duodenal uker. as weD u la acute ioflam 
maiKo oi tbe appcooix or of tbe peMc organa, 
tbe t}-pe 1 gaae^ dlftentloo seci wna Idcndcni 
with thflt found dnnn* relrocrade pjTlogiwphr 
In 4 patients with onaarv dlieasef gaaeoaa dis- 
tentioo devekgied doiiDg titrarenoos nrographj 
about I micole* after injerlicD of aa> of the 
d\^ a -ailable irith complete abseacr a pain or 
otbcT i^Tcptoms. Accodmgi) pain ts do< In 
taelf rapoDilble for tbe appeaiance of gaa b tbe 
bowels but it would seem that In certab diciiin 
itancu tocae abdomioaJ daeoses cnay cstrtr gas- 
eooa dUlwtkm e^■eIl b tem p ocarv or permaornt 
abacnct of pain Pain and gnaeoos dbtentJcn are 
then mdependeot mnptoms of tbe mime dbeaae 
Further analym of tbe Toentgcoographic 
records alwwed that tbe biejQnet were o/ten 
almost free of gaa immediately belcre ureUiral 


catbeterbm but as aoon as tbe cstbeter ru 
Inserted ibeslcoDadi stmD btestinea, and cokB 
were overfilled with gas (Tig j) In tbe BoaQ 
blestlne*, besides widesfog of their bnnm tbe 
acAukr xailecuLe cocuinwstes became dhtbctly 
vtffbie (Fig 3 c) b the dOated cokci, baoctn 
boo wu scarce and sbaDow (Fig 4) Thb au 
cocfc’or d b> opatpie meal and oftaque eness 
enmbatfcaif b tbe coone of wlucb one mai 
pelvis was distended by Injectkio throu^ a 
catheter of CamertiQ s sobtloo or br dbtentko 
with rvgen (ti) "niJs procedare Imnjedktelj 
caused the waiiiai intestinal pattern I disappear 
the hunen inddenly beoroe side peratabn 
ceased and the raflccabec n ietged Into tbe mocoaaJ 
pattern limailaneciul)' the ccioo inaeased fai 
width and length 10 coosidcnbU as to aQow 4 
liter* of opoque enema to be InsdOed, ahOe ts* 
molly l did not bold more than i t to i 8 liter* 
at ma'dnmin (Fig 4) Widening and lengthening 
of tbe coloo icarce hauslrailoo, and praninence 
of the i-aDeculr cwini -witfs are sign* mwcal of 
paraiy ns of tbe bow ds, such u observed In pare 
It-tic Dcui snd b tbe dead organi. Tbe fact that 
to 3* hoojslater the tolestincs resmned tsxmal 
sue sitd pattern, pravei that tbe acute trtnsleBt 
paraf^ta or atony was not caused by danu* to 
the intestinal nrasde but by some bbQaW 
reflex serh^g Dpoc the tateslinal walli, as In anl 
mnh with openinental peritocitis (s> 

Tbe TVTT targe aaxunls of gas obsened la 
these coodltJoos could not posaiUy he doc to any 
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1 IE 5 a, Alonj of duodenum and complete duodenal stasis at the time 
hen the roentgenoEram of Figure 6 a was taken b, Four days later, corre 
ponding to Figure 6 b, the duodenum is perfectlj normal A case of p> ehtis 
eferred to m the text c, Gas in an atonic duodenum as verified by opaque 
leal, d, dunng gall bladder colic e, Duodenum normal 4 da>’S later in the 
bscnce of pain f, Atony and gas filling of duodenum during cholecjstogra 
ihj in a case of gall stones g, Duodenum normal the next daj 



abnormal fermentation, as the gas overhlled the 
entire digestive tract within a few minutes The 
sudden relaxation of the intestines dunng atony 
caused the gas to fill the boi\ els merely passively 
It IS not likely that so large amounts of gas could 
be absorbed into the intestinal lumen from the 
blood stream dunng such a short time (5, 8) 
Hence one may assume that the small amounts 
of gas always present in the intestines expanded 
in the suddenly created rehtix^e vacuum, a mech- 
anism to which no attention seems to have been 
paid hitherto 

The disappearance of intestinal atony w lUiin a 
dax or two after renal colic or experimental imta- 
lion of the renal pelxas, explains the fact that in 
the roentgenological obserxxations reported, gase- 
ous distention subsided while the patients were 
simpK kojit at rest 

MtClIANlSMS OF REFLECTIX i, GASEOUS 
DISTENTION 

In patients w ith abdominal s\ mptoms gaseous 
distention max fail to dexelop during retrograde 
or intraxcnous urographx , but max appear during 
other diagnostic measures In 6 cases of x enfied 
gall-bladder disease, gas appeared in the intes- 
tines 10 hours after oral ingestion of a cholecj sto- 
gmphic dje, in 4 of them, it x\as the descending 


duodenum xvhich was most conspicuously xxndened 
(Pig 5, f) In 3 patients xvith appendicitis, the 
entire colon relaxed suddenlv dunng palpation of 
the appendix during radioscopy and filled xvith 
gas xvithin less than 2 seconds 

Two case histones out of many may serve to 
illustrate the mechamsms invoNed 
The first patient a woman aged 30 years, was admitted 
because of uncontrollable nausea and vomiting of a few 
daj-s’ duration There was some slight, dull, spontaneous 
pain in the right upper quadrant, but no tenderness The 
stomach, small intestines, and colon were filled with gas 
(Fig 6, a) An opaque meal examination showed the 
dependent duodenum to be very wade and devoid of any 
penstalticactixaty (I ig 5, a), the opaque medium remained 
inert in it for oxer 20 minutes, after which time the 
examination had to be discontinued because of the w eak 
ness of the patient Four days later the symptoms had 
subsided dunng rest in bed, re-cxamination showed that 
both the gaseous distention and the duodenal stasis had 
disappeared (I igs 5 b and 6 b) But on intravenous 
urographx , gas reappeared in the small intestines 7 min 
utes after injection of the dv e (Hg 6 c) I urther studx 
revealed an infection of the nght renal pelxas wath strep 
lococci and Bacillus coll Tlic infection was treated and 
the seonploms so far have not recurred 

Incidcntallx this observation throws some light on 
mechanisms of duoilenal stasis discussed rexrcnlly (12) In 
a man 37 xears old referred because of obscure abdominal 
colic retrograde pyelography wath 12 cubic centimeters of 
Cameron's solution did not elicit gaseous distention, but 
12 hours after oral administration of a gall bladder dxe 
the dependent duodenum tilled with gas and the intestines 
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Flf 6 \ c»-< ol pjtUlI* rrfmtd to tcrt m, I U» 

(lock took nd 60ra kb [i* b FowdaytUtn Inl^ 
&b*mc« 0 # pain, tbe (otckUoAl U*ct L itm tobc^bnoat 

m ffP i tf d Ith h (He. Thm e«bi bter ib* faO 
tune bufiad vu rmcnal fnicn tbt badlr talfriril 
ttObbeUn 

Hkk otncmtkxu tn enippJa lo ibow tlat 
the ioUbitofy rrflex rapoccOiIe for tntntioAl 
atao\ and gueoui dlftentloo li dkilrd moit 
canh and KKnettmo rxchtsTC^ b\ cdnmhtkai 
of the (UMsurd omn luelf. but n ctxnora&lv by 
that of a nngliboriii^ bealthv rbau. Srlrmitatto 
mar be chirtly cbemicaL, at in cbotecyrtogea^r 
anaiatnvcDOUsiuognpby or dikfly pacdaxiril, 
u hi disteaUoe d Uk reoal peMt vlth Caioenn't 
tolntko or ooTeiu Botcie&rfvtlKdlaeaaedorttD 
nuut be capaw of to tBeebaanl 

tunrahtloa Tlnia, fn exoarive dcfreet of bydro- 
aephmb mechao^ dtamtioo d the enlarged 
nr^ pelvit may foil to exdte the reflex reapoo 
ilMe lor atoev and gaaecnt dhteatkti (Fig 9 
e and 0 On tne other band theae dgot are e^ 
daDy marked daring tbe flm acute atage ol tbe 
duenaet bivolt'ed, wben the afiected viacna, not 
\et bdng iccottonird to Iti nuxiad COQdIticiiQ.aj 
it verc rqp ocd t almoct violentlr to tbe dbuae 
as aell at to interfe i eocea. Thii ocenra, for 


fm el fu. c, GaJtoot dblradce rtoin 6 ratoata afw 
tbe kiOiiujm h)}cctkc it to nine mtknctm ti Mp- 

inttaoce. In tbe pngnee of oxicretloot ttlD very 
■mall. Tbit vanabOitt of n‘«pnr>»» acco oj ti for 
tbe mhcblef that gat b abaix^t pcee beh vbes 
Its p reacDce inlmere* meet tborocgbly artth tbe 
roenlgniologkml exammatioo 

aELATTOM imnzx tusioci taxTErnca 
AXD m cumcAL mintnu 
IMdfe one main type cd gaseous distaitka 
■cemt to be tbe rmih of aenUi intestinal atoor 
the aojcity of gat in tbe ttcxoacb s btestinet la 
cates of dteenthTi bat uIB to be coesidoed 
During an abdfmhal opcfitia ortmnicdhtriy 
after it, tbe atcek intotliKS begin t fill with pi, 
at eatOy demnostnbb CB penoMiocL fiat for at 
katt to bcana, gat paha do not ctnmocily appear 
(tO Tbev art in after tbb lime and ate atnaHy 
uQoved bv tbe fim sign d recomy patrisg of 
sfiif gas. In a sajerity of padenta the dbtra 
bemnt at aigbt Uat b, according to tbe fere 
gomg during tbe period at vUtb tbe nxmal 
mtetfines abo are voot t eliminate gas. 

Another t\-pe of gas pains, tbe coUca flatolenti 
of the older clbucal btermtare ocroia ipcotine 
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Fig 8 a, Very large gas bubble m a healthy student not consaous of any symp 
toms b, In a man mth uncontrollable belching due to severe gastnbs, the gas bubble 
IS conspicuously small 


ously In the 6 cases observed by the author, the 
excruciating pain awakened the patients at night 
once or twice a year During this attack, the 
pulse IS feeble, respuation is accelerated, there is 
marked pallor, and sometimes profuse perspira- 
tion The condition resembles most a renal cohc, 
but there is neither tenderness, nor anuna, nor 
any other sign typical of unnary disease The 6 
persons observed, 3 males and 3 females, were 
between 30 and 40 years old, all of them were 
high-strung, and 2 had gone through a nervous 
breakdown shortly before the onset of the cohcs 
In 3 cases, roentgenographic exammations could 
be made durmg the attacks and at intervals 
between them Gas was seen m the splenic flexure, 
but its volume was not larger durmg the attacks 
than dunng the mtervals, nor larger than in 
healthy persons Durmg the attack, however, 
there was a persistent longitudinal contraction of 
the descending colon (corde cohque) which was 
not seen durmg the intervals Two of the patients 
were infested with Endameba histolytica, m 2 
others, mucus was much mcreased in the stools 
It has been stated that an especially acute angula- 
tion of the splemc flexure is responsible for the 
symptoms, as it may cause gas to be trapped m 
this region, major surgical procedures have been 
performed upon this hypothesis In 100 unselected 
cases such an angulation iv as found m 28 instances 
m the absence of any pain 

In patients with persistent or uncontrollable 
belching there is usually very little air in the 
stomach (Fig 8, b) The sjunptom may be 
observed m severe gastntis, and sometimes as 
the first manifestation of gastnc cancer or its 
recurrence after resection Healthy persons who 
belch habitually are usually people who eat their 
food very hot They protect tongue and palate 


by enveloping, as it were, the hot material with 
a layer of air which they suck or swallow together 
with the food, hence the musical performance 
offered on this occasion The man who smgs his 
soup excites his gastnc mucosa thermically and 
his gastnc muscle mechanically, the combmed 
stimulation results m belching But in routme 
exammations of 900 healthy medical students and 
student nurses, a very large gas bubble, occupying 
almost the whole left upper quadrant (Fig 8, a), 
was noted in 28 mstances m the complete absence 
of any distress or belchmg 

Climcal observations and electrocardiographic 
exammahons have led some authors to conclude 
that mcreased gas in the stomach or splemc 
flexure may be responsible for cardiac symptoms 
or aggravate them On the other hand, when 
belchmg is frequent m cardiac patients, there is 
commonly not much au in the stomach Athletes 
know that belchmg after exercise may be a sign 
of exhaustion This is m accord with the foUow- 
mg observation Of the 7 middle aged patients 
seen m whom a gastrocardiac syndrome had been 
diagnosed by emment specialists, none survived 
the 3 years followmg the onset of symptoms Six 
died of coronary occlusion, and one succumbed 
to a peculiar t^e of general paralysis probably 
caused by cerebral and coronary sclerosis Hence 
the question may be asked whether gastrocardiac 
syndrome is not a manifestation of cardiac disease 
rather than its cause 

Summmg up these observabons on gas pams, 
flatulent cohc, belchmg, and gastrocardiac syn- 
drome, the common denominator seems to be a 
disproporbon between the amount of gas present 
and the contractflity of the mtestmal muscle 
Postoperabve gas pams set m with the beginnmg 
efiort of the recovenng bowel to expel the gas 
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■rrnmulited danng a period of ttoay lofiAtok t 
colk And peniAait h.iWitng gu ti E»t commcnlj 
iaoTUed btit Um intestinu uuade b hv^potock 
or otbrrwiK imuble Expwmmul autoitkci 
of a normal iniesdoal argme t dldli Kvm db- 
traa ( 5) Indoed in the cxnditioaa naualh’ 
referr^ to locreaaed gaA, caw often finds a 
rrvened ptetme of real eajeous dutention 
which oarura donnjf renal or biHan calx. In the 
latte m crpaiKb Into the Inteatmes which are 
widened hr atoD> tn the former gai b com 
preaaed as ft were by Increaaed maacolar con 
tnetms \ccTmiTilatiOQ of caa asRiaTatca atony 
byintericriog with mteatmaTbkwd orcahitjaa (8 
ig) a vkioQi cirde bejma with atony and leada 
back to It. Bat the Kisatkn of dbtendoQb pro- 
duced chiefly by preseuie of the rai opon which 
the mteatlnil masde reapenda anJpeai gas is ertxs- 
ifve thbKfiaatioQbnoteliatediDanatonJcbowef 
Generally speaking, gas In the boweh doci ot 
cause pain unless the mtesthies are incapable of 
eypellmg t and at the same time aiiffictaith con- 
tractile to be stimulated bi It In othe worda, it 
b the tone f the Intestinal musde which deter 
the presmee 01 bsence of pam. 


What tone b cannot be erprawd casOy One 
may ccenpare It to the tenshci of a dnnsh^ If 
thb b hl^ the dnunbeat win be tildted readily 
hr ilhiht trokes of the dminslJck if there b no 
lauKii, bcavT strekes wHI not remit In an actual 
aound. In Lhu arm He In which the tensioo cf the 
drumhead n the intestinal tone the diurastxl. 
represents the Inteatmal coDtenta and the dnnn- 
the loteatinaJ actlvfty The 3 yarfables are 
Interrelated and may ewnbine In man\ ways. 
THE PIOBLDI OT THE OalCIK OT THE 0 tS 
No attempt haa been made here t d dda lc 
the ongfn of Intestinal gaa, amoe oar ft dxs aen* 
coniioed (o the mcchanbiu of dbtendoa. It h 
held that most of the gaa consists falriwalkmcd 
or sucked (4567 9) Our observatKaM co 

Qcwbom mfanU coofirm the dew that air ecten 
the toroach with the first breath (4) In adult* 
norne gai can be aeen to pasa through the mkru* 
acme of It remits from fennentatiao and potre 
(action ( s h) and most of It acena to be cco- 
trolied by the resplratron of the Intestines Tbta 
the old theory that the intestinal tract takes part 
in respiration teems t b ecocne valid m the light 
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of recent investigations This part of the problem 
IS beyond roentgenological limits The author 
did not find gas increased in cases of pneumonia 
in adults In young children, the intestines are 
normally filled wnth gas This may perhaps 
prove to be important m the future, in view of 
the fact that in early childhood some organs may 
retain or resume atarnstic functions at certain 
periods of disease 

The above studies m man have not been ampli- 
fied or confirmed by experiments in animals The 
digestive tract of man differs essentially from that 
of animals, owing to the influences of domestica- 
tion, of feeding habits, and of the upnght posture 
To problems like non-surgical meteonsm, con- 
clusions derived from surgical interferences on 
animals cannot be applied without some reserve 
The work of Barclaj and of Hurst, as well as the 
author’s previous reports, suggest that the appli- 
cation to chnical medicine of conceptions derived 
from animal expenments has often delayed real 
progress Hence, mformation on the normal and 
pathological physiology of man had best be 
obtained in man T& observations above re- 
corded merely confirm clinical experience by adding 
some objective findings to the much undervalued 
knowledge that is based on clinical impressions 

THERAPI 

Gaseous distention consists either in meteonsm 
or in flatulence Meteonsm means increased gas 
in the mtestmes, flatulence signifies increased or 
frequent expelhng of gas per rectum Meteonsm 
may be a cause of flatulence when the mtestmal 
muscles are normally active, but flatulence may 
also occur when normal amounts of gas suffice to 
stimulate an imtable bowel The sensation of 
gaseous distention depends chiefly upon the tone 
of the intestinal or gastnc muscles, as already 
set forth 

In determimng the appropriate treatment, one 
should bear in mmd that flatulence usually indi- 
cates either that gas is produced in too large 
amounts in a digestive tract otherwise normal, or 
that an irritable tract responds by increased 
motor activity to the presence of gas The two 
factors combine quite commonly (18) , for example, 
abnormally mcreased fermentation may irritate 
the colon when the acid material is not weU 
tolerated by it, or an acute indigestion may 
render the intestines sensitive to degrees of fer- 
mentation normally tolerated, whereupon a 
vicious circle may be set up Hence, it is advisable 
to eliminate from the diet fermentable matenal 
as well as substances which may stimulate the 
colon mechanically It is not necessary, and often 



Fir 10 Roentgenograms of specimens of colon and small 
intestines removed 4 hours after death No gas Mas 
msufllated, but the mtestmal sections M ere ligated on either 
end before removal Illustration shoMS the appearances 
typical of complete atonj 

not adequate, to prescribe cathartics or other 
cleansing procedures, the colon needs cleansing 
very rarely anjm'ay Preparations containing 
diaslatic enTjmes are useful, but should be given 
preferably in liquid form Fermentative indiges- 
tion is often associated with low gastnc and 
intestinal secretory function, in which case drug 
coatings otherwise soluble may not be digested 
Evidently when fermentation or instability are 
part of some systemic disease, the latter has to 
be treated 

Meteonsm, unless associated ivith flatulence, 
usually indicates diminished motor activity of the 
intestines, or of parts of them (8) Besides the 
acute abdomen and the reflex conditions here dis- 
cussed, meteonsm may occur in cardiac failure, 
portal congestion, abdominal shock, and other 
diseases in which blood circulation is altered in 
the intestines The author found short-wave 
treatment useful m meteonsm, probably because 
of the known effect of this therapy upon the local 
blood supply When this improves, meteonsm 
usually subsides by itself As pointed out else- 
where (10), injection of postpituitary extracts is 
not always innocuous In previous ex-penments. 
It was found that the colon does not respond to 
postpituitary extracts when it is physiologically 
contracted (10), recent observations suggest that 
It may also fail to respond when atonic (Fig i, d) 
The excellent results of elimination of gas by suc- 
tion (ig) need not be discussed here 

SUMXURX 

1 Both the amounts of gas present in the 
bowels and the symptoms induced by it depend 
on the intestinal tone 

2 Normally, by excitmg penstalsis, gas is 
expelled almost automatically when it exceeds a 
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before, c, ud der^af, d, taor cmu oniirtpby lane 

accamnlateddaniif ft period of ttoQj Inflfttuknt 
colic ftodpeniftaitbadiiBf juuo t cofpmo cly 
bereafted, bat the intatlni) amjde b bnotouc 
or otbcrwue imtftbk Expenroentt] oteoiticn 
c£ ft oonaal mteatltud a e g mait riklu «rvn« dtft* 
trcM (15) Iixked in tbe coodUkns asuftUr 
referred to tocrrued £u, one often And* ■ 
mTued picture of tbftt rcfti cueoca dhtenijoa 
whkb occurt daring croil or bdtftj-s colic, la ibe 
latter gas expands into tbe mtatlnes wlikfa ore 
widened b} atocy In the fenaer ftas (s com 
pitncd, u t were by increased nrascular coo 
tractions. AccumolatKxi of gas sggnyntca atoav 
b) Intetfenng with mtcslinsl blood drcnlfttkm (8 
iq) a Ticiaus ctrcla begina with atooy and leads 
backtoit Bnt the teaiaitfon of dcstCDtkn IS pro- 
duced chieflv by pre»nre of the gas wnkh 
the iDtestmal masde responds udiasgasisexers- 
s\'C thJascnsatioDBnotelidtedmanfttaDKbowel 
GeoerallN fpealirtg gas In the bowels does not 
enme pom unless the intestmes sre incapable of 
crpeQlng it snd st tbe nine time tudidentlv con- 
tractile t be ttimuisted bv It In other words, t 
b the tone of the intestinal muscle which deter 
mines tbe pr es ence or absence of pain. 


What tcce iseanootbe eipusu dessOy Ooe 
may axztpen it to tbe tenscD 0/ 1 dnzt&head. If 
Urn IS the dnunbeat wiH eiidted reiditj 
by alight atrokn of the dramstkk if there k no 
tcDsioa heavy strolea wfl] n t resnit in an tetoal 
sound. In tb^s liinDe In whxh tbe tcniicn of the 
drnmbcsd Is the intestmaJ tone the dnnnstici 
represents the inteatnjnl ccctenta, and the drum- 
bMt the IntestmaJ Bctfnty Tbe 3 variahies are 
toteneUted and may combine in many waya 
■mr pannij^ OT titt: oucin or Tnr ou 
No attempt has been made here to ehjodale 
the ongm of intestinal gas, since oar stu&s were 
coobned to the tncchaniims of dblmticn. It fa 
held that most of the gas coemsts of aft fwaDow ed 
or socLed (4567 19) Our observatkus ot 
newborn infants conhrm tbe view that air enters 
the tomaefa with the first breath (4) In idohs 
some gas can be seen t post thronri the p\lcrTa 
some of t itsulls from fenDcntatlxi snd paitre 
factioD (15 6) and moat of t s ee ms to be ctB 

troQed by the respiration of tbe intestines Thus 
the old theory that tbe mteitmii tract tales 
m resphaUen seems to beoroc vaBd in tbe flgbt 
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of recent in\ csLigations This part of the problem 
IS be\ond roentgenological limits The author 
did not tind gas increased in cases of pneumonia 
in adults In \oung children, the intestines arc 
normalh tilled \sith gas This ma\ jicrhajis 
pro\c to be important in the future in \ic\\ of 
the fact that in carl\ childhood some organs max 
retain or resume ataxistic functions at certain 
penods of disease 

The abox'c studies in man have not been ampli- 
fied or confirmed b\ experiments in animals 1 he 
digestive tract of man differs esscntialK from that 
of animals owing to the influences of domestica- 
tion, of feeding habits, and of the upright posture 
To problems like non-surgical meteonsm, con- 
clusions denxed from surgical interferences on 
animals cannot l>c applied without some reserve 
The xxork of Barclax and of Hurst, as well as the 
author’s prex lous reports, suggest that the aiipli- 
cation to clinical medicine of conceptions denxed 
from animal expenments has often delaxcd real 
progress Hence information on the normal and 
pathological phxsiologx of man had best be 
obtained in man The obscrxations aboxc re- 
corded merelj conlirmclimcalcxpcricncebx adding 
some objectix’c findings to the much undervalued 
knowledge that is based on clinical impressions 

TIIER XPX 

Gaseous distention consists cither in meteonsm 
or in flatulence Meteonsm means increased gas 
in the intestines, flatulence signifies increased or 
frequent expelling of gas per rectum Meteonsm 
max be a cause of flatulence when the intestinal 
muscles are normallj' actixe, but flatulence maj 
also occur xxhen normal amounts of gas suffice to 
stimulate an irritable bowel The sensation of 
gaseous distention depends chieflj upon the tone 
of the intestinal or gastnc muscles, as alrcadx 
set forth 

In determining the appropriate treatment, one 
should bear in mind that flatulence usuallj indi- 
cates either that gas is produced in too large 
amounts in a digestixe tract otherwise normal, or 
that an irntable tract responds bx increased 
motor aclivitv to the presence of gas The txvo 
factors combine quite commonlj (i8), for example, 
abnormally increased fermentation may irritate 
the colon w'hen the acid material is not xxell 
tolerated by it, or an acute indigestion ma}' 
render the intestines sensitive to degrees of fer- 
mentation normal!) tolerated, whereupon a 
vicious circle may be set up Hence, it is advisable 
to eliminate from the diet fermentable material 
as well as substances xvhich ma> stimulate the 
colon mechanicall) It is not necessary, and often 


II8 



I 11, lo Rocnti,i.ni)},nm'< of '-pcciniLns of colon and small 
mUslmcs removed 4 hours nflir death \o (;as was 
inSuflHted but the mtcsliiml sections were Iif,ited on cither 
end before removal llluslmtion shows the appcarinccs 
Ixpical of complete alonv 

not adequate, to prescribe cathartics or other 
cleansing jirocedurcs, the colon needs cleansing 
xerx rarclx anxwav Preparations containing 
dnslatic enrjmcs arc useful, but should be gixcn 
prcfcrablx in liquid fonn Ecrmcntatixc indiges- 
tion IS often associated xxitli loxv gastnc and 
intestinal sccrctorx function, in which case drug 
coatings otherwise soluble ma} not lx: digested 
Exidcnllx when fermentation or irritabilitj are 
part of some sxstemic disease, the latter has to 
be treated 

Meteonsm, unless associated with flatulence, 
usuallx indicates diminished motor nctixntx of tlie 
intestines, or of parts of them (8) Besides the 
acute abdomen and the reflex conditions here dis- 
cussed, meteonsm may occur in cardiac failure, 
portal congestion, abdominal shock, and other 
diseases in which blood circulation is altered in 
the intestines The author found short-xxax'e 
treatment useful in meteonsm, probablx' because 
of the known effect of this therapx upon the local 
blood supplx Wffien this improves, meteonsm 
usuall) subsides bx itself As pointed out else- 
where (10), injection of postpituitar) extracts is 
not alxvajs innocuous In prexaous experiments, 
It xxas found that the colon docs not respond to 
postpituitarj extracts when it is physiologicallx' 
contracted (10) , recent obserx'ations suggest that 
It ma)' also fail to respond when atonic (Fig i, d) 
The excellent results of elimination of gas by suc- 
tion (19) need not be discussed here 

SUMXIARX 

1 Both the amounts of gas present in the 
boxvels and the S)Tnptoms induced by it depend 
on the intestinal tone 

2 Normally, by exciting peristalsis, gas is 
expelled almost automatically when it exceeds a 
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ccrtJiln rohme Hfnce gai fa nm lemmi hsmmuM i 
mthin the Ttonoal bo«eli when U ii produced 
abaDdaflt!\ b)- /enaenUtiao, 

j \Vhen the JntatInaJ will b bdubk and 
farpcrtonic inial] arooanu of gaj to atlnra 

bte perliuliit and teod to be eUmiaated ltd* b 
frit as dbtrotkic] Hroce little gas b foond as a 
rule lo patients who com In ^ dzstestlofi. 

4- In the liatocr of pain and flatnleoce eicea- 
sn'rij' Ur^ aooonts of gas u»y fin the lolutlnca 
wbco the boweb are atonic, owing 1 Inhlbltoiy 
which arise for hutwrw Id mial or 
bQiai> cohe, pydilU, appcTididtli. etc. 

5. Such an acute atooy alth todden expaiukn 
of jas WM produced erperimentallv In b> 
chetnkal or by mecfaancal mmantiaD of the 
vbens affected. 

6 Inthepcraenceof nseoaidjsteQikndUtreas 
and pain occur chleff\ when the intestinal muacles 
axe nffl conliBctOe or when the^ rewime Donnal 
motor hmetloo after a period of atari) 

7 Es^jerimenta is man show that the gaa 
wtdeh otacttret the v ia cera 00 roentgetMgrama of 
patleota with coUdey pam U a sign of InteaUoal 
atoo) but not the it^t of locreued fennenu 
tloo. Waidsg until the ccfic cabsldea b the beat 
otftbod of getopg rid of thb rai. 

S. Penbtetit belcbiiig aod iputracudlac tyn 
drame are ladepeodeot of the aaount of alt 
preaent hi the stomach. Ohaerratlooi are reported 
which fuiiEcft that ipacrocarfiac s y o dn wae b a 
m«.nlf«^«Hn«i rather than a c a t is e of cardiac 
draordcT 

9 Meteorbm not aiKoated with pam b beat 
treated br methods which ImproiT the blood dr 
culatloD m tbe afadficwn. Fbtulcnce due to fer 
mentadoQ or to cofook Imtabdity b cootioOed 
bv dietary measorea, but not b) cathartics and 
other l^l«^^TTPnr procedures, sin« these fend to 
Incjenae the britatloo. 

(o. In riewof tbeabovwrcKilti, theoIdcUnkai 
dbdnctkn between rocteorisn^ increased aoiomr 
and ffatolesee locrrMted dlozinstlaa of gas. 


•hoold be rc-eataWbhed, since the two fTwvtttjfT n 
hate little In commoo. 
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THE MANAGEMENT OF DIVERTICULUM OF THE BLADDER 

Nmety-Six Patients Treated by Transurethral Prostatic Resection 

GERSHOM J THOMPSON, M D , F A C S , LOUIS H KERMOTT, M D , and 
HUGH CABOT, M D , F A C S , Rochester, Minnesota 


U P to 1906 only 5 cases of diverticulum 
of the urmary bladder had been re- 
ported in the Amencan hterature, but 
smce then improved diagnostic meth- 
ods have resulted in the recogmtion of diverticula 
m a large number of cases 

In structure, vesical diverbcula may be large or 
small, smgle or multiple Various depressions of 
the wall of the bladder often have been called 
“false diverticula” because they sometimes are 
deep and m some respects resemble true diverti- 
cula True diverticula contain all coats of the 
bladder The mucous membrane Immg of a di- 
verticulum is usually thin, the submucous coat 
also may be thm, but m many mstances there is 
considerable inflammation which causes thicken- 
mg of the wall, and this thickemng is often 
proportionate to the amount of mflammation 
present There may be vanations m the thickness 
of the wall m different portions of the same 
diverticulum The muscular layers vary m thick- 
ness and maybe very thm, but some muscle fibers 
are always present Musde fibers are especially 
abundant at the orifice of the diverticulum, and 
some observers have mistakenly considered them 
to be sphmcters The size of the diverticulum may 
vary from that of an acorn to that of the bladder 
Itself, it may be even larger The most common 
situation of a diverbculum is near one of the 
ureteral onfices Diverbcula never anse directly 
from the trigonum vesicse, although they are fre- 
quenby encountered e\tendmg from the upper 
and lateral margin of the tngonum 

CAUSATION 

In 1913, one of us (i, 2) suggested that the 
word “diverticulum” should be confined to those 
pouches always of congenital ongm, occumng 
most frequently in certain regions of the bladder, 
but occasionally encountered in almost any por- 
tion of It and not referable to defective develop- 
ment or lack of closure of any recognized structure 
Watson, in 1920, as a result of obsen^ations on 
fetuses concluded that “certain factors are present 

From The Majo Foundation and the Section on Urolog) and 
the Dnnaion of Surgerj The Ma>o Clmic- 
Dr Kermott now resides m SpoUme, Washington 


which may be of importance m determining the 
formabon of diverbcula ” He further stated 
“The site of transibon from the tngone, with its 
thick musculature and its covenng of many layers 
of epithehal cells, to the lateral bladder wall with 
only two or three layers of epithehal cells is prone 
to produce a ndge-hke demarcabon which read- 
ily lends Itself to the formation of an excess of 
epithelial bssue The apposibon then of two sur- 
faces of the bladder wall denuded of epithelium, 
at a bme when true formabve growth is acbve, 
results first in adhesions and later m a true attach- 
ment of a bndge of tissue across a portion of the 
vesical cavity The growmg submucosa and mus- 
culans become conbnuous from the finger-bke 
evagmabons with that of the opposite side, and 
m the older specimens this ndge of tissue is shown 
to contam all three layers of the muscular coats 
of the bladder The mucosa m its growth then 
becomes contmuous from the finger-hke evagina- 
bons with that of the opposite bladder wall, and 
there is formed a true pocket withm the bladder, 
the walls of which have all the essenbal elements 
of the true bladder wall, namely, the three muscu- 
lar coats, the submucosa and the mucosa ” 

Ward stated that diverbcula were usually dis- 
covered m people past middle age and more fre- 
quently in the male, which suggested that their 
cbnical recogmbon was hastened and their size 
was mcreased by any obstruebon at the vesical 
neck which would bring about increased acbvity 
in the bladder musculature It is interesbng to 
note that pabents afSicted by diverbculum of the 
bladder often have other conditions, such as m- 
guinal hernia or diaphragmatic hernia, which mdi- 
cate congenital weakness of the tissues 

TREATMENT 

In 1918, Judd stated that the only sabsfactorj^ 
treatment of diverbcula of the urmarj' bladder Is 
radical excision, which should be followed and 
never preceded by prostatectomy In some in- 
stances he combined the 2 procedures into a one 
stage operabon Except in occasional cases, i\e 
believe that when suprapubic prostatectomy and 
diverbculectomy are necessary, they should be 
done as a two stage operation and that diverb- 
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culcctooir ibould iIwbm be the Ent tUfe pro- 
cedure is coDtmt, nonrd itated in i<u8 that 
the turme mifd't bnt reiksT the obetnctlaD at 
the NTual oe^ b) pro«atectQin> and nb«e 
qoenO) treat the dK'CTtkulam curfiollf II iTinp- 
torea perristed 

Kutmano lua itated that Drwrtkuhun cJ 
the Drittan bladder U treated mott tatkfactorilj 
by the correctk* of the oburuclinf Ucton, ooly 
fucfa dh'ertlcula being uvUrlduall) treated as 
be of (be rrcentkin (tpe or <t/ c Urge cUe. w 
reported 15 cases In wblch the patients mere 
treated b\ bladder neck punch operations ( 1 
open and 4 ckwd) for another patient proataUc 
retectloo aas done with the high f recroenc r loop. 
In repl\ to folkw-up Icttcri, moat of knUmann 
natierits reported salisfartarv resnlu as evidenced 
or a marked dinu ntloD In rrmptoms and mfec 
tk® of the urinarv tract, disappearance of resUoal 
unnc and dbtmct gain hi general health. 

^\ ard recentlr reported cases of dhrmaihim 
of the urlnan bladder aoocoochxJed that *Cii7e 
IS effected b\ di -erunjlectocrrv combined with 
trealiDent of obstrectbn If pretenL \ cnrelnl 
search for this must alaars be made I hit 
senes. 4 si tempts were made t treat the coodiUoo 
b\ tncrsajethral re sect too alooe and all were 
Dsatisfactocy One patlmt died and the others 
required ch rrticuleclojn) at ■arming Intervab 
after resectko. 


Thus, there are taoBeneral doctrines (i) per 
fonn first dicerticnlectam} and at a Uter date 
sopeapobsc proatalcclom) thus hrvolidng Icogcr 
bospitahzilicn, rreater r^ and roort eapetae, w 
( ) remove the ^ructko of the \Tiicil neck by 
timmnretbia] resection and sabseqomthr treat tic 
dh-erticalumiccordingt thepalientsinTiipfrBii, 

course srfaich in our ecperieiicc, incorres >mu4i 
teas rlsL 

For the soke of comparison ae hare rericsed 
the histones ol 4 patientJ sufferiap froin drrer 
dcuhim of the tlidder abo sere treated only by 
proatateclooi The avTTige age of these paUents 
was 66 6 jaars. Each had a long history of nrmar> 
obstmetiaD associated with Irtqoencv nocturia, 
and difficulty In Tsdnig SevTti of ihemnfferfd 
from complete tmnarv rrtentioD. Eeaminatlon of 
the prostate b\ sac of the rectum disclosed en- 
targement which could be regarded as a crage toe 
the majorttv of patients. In the hfadden U tbe 
palients ha -ing inconpietc relrelion thearerage 
amount of reMoai nrine «is rjS cMc cead- 
meteis. TbeatmgecahK for bloDdnicaires44 5 
milfigTams per tec cubic centimeters. Seven erf 
tbe andcDUhadmuItlpledlvTTlicTiborfnnfQSi 
sue (F« i) Tbe arerage weight of prestalfc 
tbsoe mnenTd by acdetlkn was 16.1 gratoa. 

A foDcw-op ttndr of these patfcols t years 
Uter dUdoaeu that 1 bad died fruen a caiue bbr- 
lated to the urisan trect In meat Instaocrs, the 
poatoperaths coDvalrscmce was evTSlfal and KT 
era! ]»tknu ntSered fnn epkUdymlik and cys- 
titis shortly after diszahaal irom the hespital. 
Cenerally 6 to 8 roaolhs were required before 
they were oppartn Ur well and feeBng ccanfortable 
None erf these netients was subjected to diver 
bcuieclomy dther pnor to orln conjnoctloo with 
proetateclDmy In cases such as these, even 
though the patwnts finaHv seem wed there nught 
derefop In the tUveiliculum at a later date a 
cnodlUoo requiring Ita retncnal It is linportaiit 
to remember that dl erlicnkctoniv undertaken 
after suprapubic prostatectomy b an operallai 
cotaideTTsbh more tersom than primary dher 
ticuiectoca) for the marked peric y stic idbesicajs 
which Inrvitablv fonawsuprarajUcprastalcctcriiy 
Increase the technical difficulties and bojce the 
risk orf operation. 

At The iltyo CTlnic in recent years dhrrticu- 
lectotny has been dene Infrequently h tact, rarely 
for patients of ad anced age Instead, th« 
patrenta ha -e been treaJctI br removing the <»- 
stiuctKxi at the resjcal oed bv iransurethnl 
reseclkjo. k series orf 96 cases in which the 
patients were operated opon transurethrs^dm 
mg the years, 1931 to 1937 incfmivc fiams the 
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basis for this report Although these patients 
were knowTi to have one or more ducrticula, they 
were treated b\ transurethral prostatic resection, 
cither the Thompson or the Braasch-Bumpus 
resectoscopc being used The average age of these 
patients vas 65 3 Fort} -one of the 96 were 70 
vears of age or older All had p}'una The average 
urea value was 40 5 milligrams per 100 cubic centi- 
meters of whole blood On rectal examination, 
the prostate glands of S8 of 96 patients were 
regarded as small or of moderate sme This is an 
interesting observation, because it is mistaken!} 
believed b} some observers that the prostate 
gland IS large in patients of this t} pe The average 
amount of residual urine vas 56S cubic centi- 
meters This includes 10 cases of complete reten- 
tion m which the patients had huge, overdistended 
bladders All the patients had one or more di- 
verticula (Fig 2) 

We have made an arbitrary division of the 
diverticula into small, medium, and large There 
were 24 cases of small diverticula, which varied 
from I centimeter to about 3 centimeters in 
diameter There were 55 cases of medium sized 
diverticula which vaned from 3 centimeters to 
about 8 centimeters m diameter In the 17 re- 
maining cases the diverticula were about equixa- 
lent to the bladder m size and capacity 

These patients presented no associated lesions, 
such as carcinoma of the prostate gland or epi- 
thelioma within the bladder or within the diver- 
ticulum The average amount of prostatic tissue 
removed at opieration was 186 grams This 
amount compares favorably wath the average 
amount removed by suprapubic prostatectomy 
from the patients here discussed and ivith the 
average removed in any large senes of transure- 
thral prostatic resections performed on patients 
who do not have a diverticulum 

The immediate postoperative course for each 
patient was smooth and seemed essentially similar 
to that of any other patient subjected to trans- 
urethral resection, uncomplicated by the presence 
of a diverticulum For 10 patients it was neces- 
sary to do 2 transurethral resections and for i 
patient 3 resections were done These were per- 
formed at short intervals during one hospital con- 
finement For 8 of these patients the surgical risk 
was considered to be high because of the existence 
of hypertension and hypertensive cardiac disease 
Several others had complications such as obesity, 
diabetes, carcinoma of the jaw, and Parkinson's 
disease The patients were observed daily in the 
office after they left the hospital The average 
amount of residual urme of all patients at the time 
of dismissal from our care was 47 3 cubic centi- 



Fig 3 Excrctoo cystogram showing a large dner 
liculum ansing from each lateral wall of the bladder The 
diverticula were not remov'ed, transurethral resection of 
prostatic tissue weighing 51 grams was performed 

meters All the patients were voiding comfortably 
and with few exceptions slated they were at that 
time almost completely relieved of their urinary 
complaint 

After carefully comparing these 2 groups of 
patients, the first group managed by suprapubic 
prostatectomy alone and the second group by 
transurethral resection, we believe that the latter 
operation is the one of choice and that with rare 
exceptions it should be performed first for all 
patients having diverticula and followed later by 
diverticulectomy if the subsequent course of the 
patient indicates the need for such an operaUon 
For the majority of patients removal of the diver- 
ticulum, according to our expenence thus far, will 
not become necessary It should be noted that 
transurethral resection, in contrast with supra- 
pubic prostatectomy, in no wise increases the 
difficulty or danger of subsequent diverticulec- 
tomy 

At The Mayo Clinic during the 6 years, 1932 to 
1937 inclusive, even though an increased number 
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ofpatienUnilRiDgfrtKntrrbxir^ obctrwrtkc were 
tre«ted ooIt 30 prlmaij and j •ect»d*fy djwr 


tknkctomirt Ticre performed. In aamajbon, 

darine tlie 6 jT*r prrfsd, 1916 to 1931 fadojhe,* 

period nhktwai prior l the tdvtol o< (rmsoif 
thrtl tMfcliOT 107 rii TTticulecUfnlo mere per 
formed. Tbia, It u wddent ihet maaj mllctiU 
n bo ha\-e \-eskkl dhtrticula In-e comforuti) ifiet 
tnuaurtrthrtJ rwcctfao alone hi# been amed 
out 

Aa to lie pmest lodfcaliooi for dltTTtladec 
tonij we beUeve there arc antry latber definite 
tTpc* of cajcs in which dhrrticuJectomy iboaid 
be atnngl}' coosidered. Tbcac art u fcJJomi fi) 
WTien the dhTrtknlam b of medium or hipiiee 
with a rmy mall tight Gripce throogfa which 
drainage bunwtbfactory (Fig 3) (i)lQrriitneh 
roong men having fair ilttd divcrticuh, e\n 
though there are no definite ^-mptoms, but h 
wbeen the diverticula do not drain w^ after 
tranjujethiaJ leacclkn of the pratate (3) ahea 
there are corcplkatlog factora mch ai Kooe (Fig. 
4) or carcinocDa of the diiertk'ufaim and (4) aba 
Djeteral obetruetkn b caoaed b\ an adiacat 
direrticulBiD, and ^ dro-uicter anS hidjimphro- 
111 reault (Fig 5) Occaiiotially ncphiectoniywll 
be Dccemry for toefa palienta. 
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FOLLOW-OT STtrD\ 

In order to check on this group of 96 patients, 
letters were sent to them inquiring about their 
general health and the status of their urinary 
tract This method is not very accurate, but it 
provides information of some value 

Forty-three patients of the group of 96 stated 
that they had no trouble at all in unnatmg The 
others reported in a more quahfied manner bj 
saying that “most of the time” the> had no 
trouble m voiding Others said there was occasion- 
ally some sensation of burning on urination and a 
few had definite difficulty As to the appearance 
of the urine, 37 patients said their urme was 
“clear ” Nine patients said their urme was defi- 
nitely dirty, while the others said their unne 
appeared to be hazy, or occasionally hazy, or 
occasionally dirty 

Concermng residual urine, of 29 patients who 
gave a definite reply on this point, 8 patients had 
no residual unne when e\ammed by a physician 
The bladders of 15 other patients at catheter- 
ization disclosed residual urme under 100 cubic 
centimeters in amount Six patients stated that 
catheterization had revealed residual unne m 
quantities from 100 to 200 cubic centimeters 
Several other patients gave vague reports con- 
cemmg the question of residual urme or reported 
that they had no reason to suspect that any 
existed A few patients had been checked by a 
physician but were not informed as to the amount 
obtained by him Several patients thought that 
at times the bladder seemed to fail to empty 
completely^ while at other times urmation seemed 
complete 

Thus, It appears that the majonty of these 
paPents state that they “can urmate all nght” 
and that although a number of them have small 
amounts of residual urine, symptoms which the 
home physiaan thought suffiaently important to 
require the paPent to return to the dime mth a 
new to surgical treatment, have not appeared 

Of parPcular interest are the 17 paPents having 
large diverPcula Only one man in this group 
experienced Pouble after gomg home He was 58 
years of age and had 2 duerPcula of large size, 
and although urmary difficulty has been elimi- 
nated, he probably niU need diverticulectomy 
He intends to return shortly for further study' 
The 16 other paPents vho had large diverPcula 


now have mtermittent complaints of a very mmor 
nature which are being easily managed by their 
home physician The mayonty of them are pa- 
Pents 70 years of age and more who readily agree 
with their family physician and the authors that 
the small amount of residual urine occasionally 
found is unimportant 

SUMifARY AND CONCLPSIONS 

1 DiverPculum of the urmary bladder is of 
congemtal ongm and generally causes no symp- 
toms imtil obstruePon develops at the vesical 
outlet, the obstruePon usually is caused by benign 
prostaPe hyperplasia, but may be the result of 
contracture of the vesical neck, congenital ob- 
struePon, or prostaPe caremoma 

2 If the obstruction at the vesical outlet is to 
be removed by suprapubic operaPon, it is best to 
precede this operaPon by diverPculectomy, gen- 
erally as a first stage procedure 

3 In the large mayonty of mstances, thorough 
transurethral reseepon of the Pssue obstruePng 
the vesical neck will reheve the paPent’s symp- 
toms and diverPculectomy will not be required 

4 If the paPent’s symptoms are not saPsfac- 
torily reheved, diverPculectomy' can be done sub- 
sequent to transurethral prostaPe reseePon, the 
latter operaPon in no way adds to the technical 
difficulty of remornDg the diverPculum 

5 An analysis of the results obtamed for 96 
paPents who were treated only by transurethral 
reseePon of the obstruePon at the vesical neck 
warrants the conclusion that m the age group of 
paPents likely to have prostaPe disorders, the 
risk, discomfort, and prolonged hospitalizaPon 
mcidental to diverPculectomy can almost always 
be avoided 
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I Js the early luneteenih century Sir Jama V 
SlmpaonandWalterChanninglio) atjetbe 
fint rocn to male t real attempt to reJ»e\r 
the pain of labor There bai b«n conatder 
able cootrovtnj since then regarding the advan 
tages of the prodoctioQ of complete wmrw>«i« and 
analgesia doling hbof From a review of the 
moce recent literature we find that the ohsietrl 
damwh have given this method a ^ tr^ In a 
aenea of conseenthT caaa ha\T obtained results 
which would warrant Its further empknincot 
(i 4-9 6-jo) Whereas the tdeal analfcne 

has not \et been found and the rrauJo hav not 
been perfect eaperlence In this field baa shown 
that peraurtent efforts toward attahuog an Ideal 
tnalnlc uJtitnatel} should prove succtMful 
Wearepreaendof ocre ipnl eoce in dteprodoc 
tloD of ■ "driest* tod amJgestt daring tolw as 
being indicathe to tooe ertent of Itt^ocy and 
also in the hope that it miiht be added to the 
•eries of cur s Uvoeng anaimia in labor alreadr 
reported in the Iiteratnie Trora our eapemce 
we an firmly couvutced that this plan of treat 
meat can be followed with K/ecy both for the 
mother and the mfant. 

In our use of the tern analgesia we refer to the 
standard definition of the absence of tensf^tv to 
□am whereas amnrsa has beoi defined a# the 
loM or lack of memorv espeaolh tbe ImbfUtv to 
remember 

Ooe hundred aevent>-tive patisiti have been 
treated with 'aiytog comhfnatiaas of drun fn the 
attempt to induce amnesb and analge^ Tbe 
first group was given pentobarbital sodhun In 
doses vary mg from 6 to grams bj mouth snd 
150 grain scopofamme suomtaneoasii follow 
mg the method described by Imng The secml 

r jp was Riven 3 grains of pentobirblta] sod him 
mouth foiloa^ by 5 dnuns of paraJdcbvde In 
5 drams ci aromatic elUIr orally as described br 
Douglass and PevtoQ (8) Tbe third poop re 
cened arving doses or pentobnrb tiJ sodhun 
alcrw A few patie ts in whom there was ealicuie 
restlessness, were given a combicatioa of ethc 
paraldehyde and olive oil per rectum All of tbe 
patients mere gl -en dther a combmatioo of 


trous oride snd by mhahbon or drop 

ether at the time of o^ttt 
T be object f the procerfure h to ceuxe oan- 
pfele ami^a from tbe time the dingi are first 
administered ntH the patket aasketis la her 
rtnffl following her deC eiy In primipane the 
mdicatloiis for medicaPon are as foUows coed 
CDoCractkns at 3 to 5 minute intmais and (&ta 
tion of the cersdt of from J t 3 fingers In maltip- 
ars tbe medicatioD is begun wbeh there b about 
firt ger s Hnatsrtim of tbc cervl regardkas cf the 
frequency cf the pialos It has been noticed that 
m cases in which the patient is com pis bring cf 
pain before the cem tsu reached tbe dilautliri 
described h is possible to get better results If the 
dreg IS ri ven earh provided 0/ cooac the p» 
tieot cs Id active labor A nurse is in constant 
attendance at the bedsuie iron tbe lime the fint 
doae cf peotohe bital wdmm U adminatCRd an- 
td tbe palient awakens In her room. 

In our leTKS of 85 prlmipaic and 90 mnltfp a ra , 
tbe best resoJu rdlh rmfioe t imnna and 
analgesia wen obtained In tbe group which re- 
CBvtd pentobarbital aodnnn and scc^icfajmoe 
and the duratton oi labor and tbe a ware time 
between tbe ■ dmink tratinn cf tbe medfratlon and 
A»li were tbc shortest. Ccsnplete cr partial 
amnesia was obtained In ooperceato/lheprim^ 
ant Tvl ^ 7 pwT cent of the mnl ttp a rw . The 
average duratloo of labor for tbe prurilpat* 

I a hesirt as compared to g 6 hours for mnlUp- 
ai* and tbe prfmiporw were under the infiaence 
of analgesjcs 6 5 boors, whereas tbe niullifaiT 
acre under ansdgesfci only 3 4 boon Tb w re 
salts are In agreem e nt aflh the work of Irving 
ar»d his oo-worLos, Gner Gould and Hirst, and 
Hunt Four primipai* In this gicaip were cii*d 
as morbid by tbe standards of tic Amedcan Com- 
miltee co ^alamal \\elfaie. The 4 
evhlhrtmg degree of reatlesmeti retplnng ^ 

tiooal a*dxat¥» were In this grewp cf tbe muW^ 

arw Tbc 3 feta] deaths te thn group canaci be 
traced t tbe le of tbe aaakesK. 

Tbe duration cf labor and the length cf Um 
tnan the adminiitrttKm of tbe roedldDe until 
hvery acre the longest in the group rearhinf U* 
combinatjoo of pentobnrtftal sodium and parat* 
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dehyde m aromatic elixir by mouth The duration 
of labor for the pnnupane was 23 3 hours as com- 
pared to II 9 hours for the mulUparm The 
pnrmpariE were under analgesia on the average of 
10 6 hours whereas multipane were under the in- 
fluence of drugs s 7 hours 
The results were the poorest with regard to 
amnesia m the group receiving pentobarbital sodi- 
um m doses varying from 3 to 7!^ grains Com- 
plete or parbal amnesia was obtamed in 54 4 per 
cent of the cases m the primipare and 60 7 per 
cent of the multipane Three patients were 
classed as morbid in this group and there were 3 
fetal deaths 

The mvoluntary reactions of a patient in an 
amnesic state necessitate its contra-indication m 
patients denied the constant supervision of a 
trained nurse or physician This is important to 
avoid self-mjury or self-contamination of the pa- 
tient, for even though she appears quite relaxed, 
she may be having strong uterme contractions 
This procedure is contra-mdicated in patients who 
have sufiered recent upper respiratory infections, 
as this precludes the use of an mhalation anesthe- 
sia Recent mgestion of food is to be avoided by 
patients if this medication is antiapated as 
vomiting with resulting aspiration of the vomitus 
might occur due to the dimmution of the gag re- 
flex Galloway etal (12) add to theabove contra- 
mdications, prematurity and heart disease We 
do not think that patients with heart disease 
should be demed the use of the analgesic, as it 
enables them to rest between pains, thus conserv- 
ing their strength, and we beheve that such pa- 
tients should be dehvered by prophylacbc low 
forceps as soon as ddatation is complete It did 
not seem to us that the use of the analgesic mter- 
fered m any way with the safety of the premature 
babies in our senes 

Smce the ideal analgesic has not been found, 
obstacles wfll be encountered, which, we beheve, 
with improvement m technique wfll be greatly 
d i min is hed As Bill has so aptly stated, “te re^ 
question today is not whether to make labor pam- 
less but how to do this m the best way ” Among 
the more common objections to this procedure is 
the asphyxiated condition of the infant Although 
26 of the infants in our senes required resusata- 
tion by means of tracheal catheter, there were no 
senous cases, and no fetal deaths m the group can 
be attnbuted to the drugs used Similarly, Colvm 
and Bartholomew noted that shght stimulation 
by spankmg usually sufficed to establish good 
respiration m the normal, fuU-term babies who 
exhibited some degree of apnea or sluggishness A 
bnef survey of some of the more recent reports in 


the hterature (3, 6, 7, 8, 16, 19) is m accord with 
our findmgs as regards apneic babies Whereas 
some of the mothers have felt rather sleepy durmg 
the first 24 hours, none have suffered effects more 
senous than this Every mother in our senes who 
has had dehvencs both with and without anal- 
gesia IS in favor of the method Other authors, 
Galloway (11), Damon, etc , have reported this 
same reaction of the mothers 
A frequent objection which anses with regard to 
the employment of analgesia dunng labor is an 
unusual degree of restlessness observed necessitat- 
ing restraint or a constant attendant to prevent 
senous mjury or self-contammation Although 
this may be partially true, this close attention 
gives the nurse an unparalleled opportumty to 
follow the course of labor In our entire senes we 
observed an exhibition of this reaction only 4 
times, an mcidence of 2 3 per cent, which is the 
approximate percentage reported by Daichman 
and Shu The highest percentage that we could 
find from a review of more recent articles was 
Brown’s senes which was 13 8 per cent and the 
lowest was reported by Boylan, 3 cases m 205 or 
I 5 per cent Colvin and Bartholomew point out 
that restlessness is most marked m highly nervous 
or excitable patients, who would be noisy and 
restless without medication, but whose reaction 
IS only accentuated by the admmistration of 
barbiturates We have found that this restlessness 
IS easily controlled by nurses, and additional 
medication by rectum can be given if necessary 
The opposition to this method offer as an argu- 
ment that the operative mcidence is increased 
under this treatment In our senes of 175 cases 
40 I per cent of the patients had operative de- 
livenes of which 86 per cent were prophylactic 
low forceps and 14 per cent other types of opera- 
tive dehvenes However, a comparative study of 
74 prophylactic low forceps dehvenes and 74 
spontaneous dehvenes m our senes revealed that 
the prophylactic dehvenes have the better results 
Many men advise prophylactic low forceps m 
every case Galloway and Smith (12) noted an 
mcrease in outlet forceps In them senes of 275 
cases 85 per cent were dehvered by some operative 
procedure Of these operative cases 81 2 per cent 
were prophylactic low forceps and 18 9 per cent 
were other operative procedures Irvmg reports 
an operative mcidence of 35 6 per cent m 860 
cases using 8 different types of analgesics as com- 
pared with an madence of 44 6 per cent m 1920 
when no rehef for pam durmg labor was at- 
tempted In the 100 cases having pentobarbital 
Sodium and scopolamme the operative mcidence 
was 30 per cent 
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Onr rcfdu b gmeral bavt been b afminent 
with other leria repo rte d b thit it u poaible to 
pro diK B tTTinnb ualgeva without deiiKn 
■tnhle humfol effect oq either the mother or 
baby It hu not bcrcajcd the loddeoce of open 
tm dcliveriei other than a mon Ireqoent ose of 
pro^yiactic k>w foretpe. The procedoie on 
denbtediy bcieaiei tix amount of attentkiD 
wfakh the obetettidan mnit give to the patieot. 
bot this am hardly be fnrai n ^ ai a i-H ttrim of 
the method. We havv ohaerred that the patfenta 
who ha\T reccivtd this type of treatment have 
coaval eaced more rapidly thsn the otben who 
were Qot ao treated we have leen no cmaea of 
mental coti fusion or depreeslao foQowbg the me 
of the medkatkcL 


In oar terlei of 85 pdmlpara and 90 nmlcipaiB 
treated with varying casobbadana of dmga to 
Induce ammfa a^ anaigexfa coenpfete or partial 
amnesia was obtidned b 90 3percent of the cases, 
whcTcaa poor ammia was noted b 9 7 per cenL 
The total operative inrirWur was 4<p per cent of 
wfakh 86 per cent woe prophyketK bw forceps 
deUvcTKS. Then were 00 matental deaths b t» 
series. The fetal oicrtaQty for the estiie smes 
WSJ 34pet cent and matrtnal morbidltv 4JS per 
cent. * Tn* r»TmMn«t[/in <jf pmtobafbftu soduuB 
and scapolamine has been matt Mtisfactocy b oar 

t. Biu, A H. AMl|;esU ud aacsthattk ud their bear 
tm opoa thi proUata af shoetcaid tabor Ab. J 
ObcL k Otmc ur u 86&. 
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Now CDcnes a. mihtary img e o D* wto reports 
1^3 gunitot frsctura Induding laa of the 
fanur sfii of the upper ann and ihoulder and 
368 of the feg, with oolj 6 deaths. He docs 
not hr^ititc to attribute hit ronadaUe re 
salts to the hifrequeot d i eati ng metlud and 
goes BO far as to say that in hit oplnko thft 
method “has given a new duTctwn to sorgical 
practice. 

Two drfficnltles have ohetructed the prog 
rest oi the Infrequent dresting method. The 
first IS the use of weight and pollej tractua. 
Hugh Owen ‘Zhomas taaght ut how to ose 
filed tractnn In Thomas aplmtx and Sir 
Robert Jones diaacminated this tcadiing even 
to the battle field. Bat fhn^ traction has not 
yet been generally adopted and it prog 
res tlcrwly Skeletal fiaation devices in plas- 
ter will give far better control than ehude 
tndion or any adjoatable mechamotl device. 
To employ weights and poUeys dtber for pri- 
mary reduction or couCmooui control whetb- 
o for days or weeks is obvloosly from the 
physical viewp oi nt, absurri 

Trueta had only 6 deaths b ha 1,073 cases. 
Moreover aJtbough most of these otme from 
the battlefield or were cnDected m Baredona 
following air raids, there was an almost com 
plete absence of gas gangroe m his cases, 
bccaose tiasoe pockets were left open b the 
w oun ds and injured ertremlties were fanmo- 
bflixed at once b plaster-of Pans ca sta. Even 
the roost severe cases were left a week or 10 
da>a without change and bihtl heahng was 
instituted before there was any repctidon of 
I ra iims (by drcssbg) or expoaore of the wound 
to sccondiiy bfection Tetanus antitoxb was 
given to aH of his patten ta. 

To thoaewbo areitin concezned ahoot local 
organic or roorganlc efaemhtry (calriam, mag 
got extract, bacteriopbage) b the wound area 
or b the blood, it should be a final answer that 

■J TraO. W» Vna— tna«i HiMh UrWha, 


unless the patient s blood diemiitiy oc body 
metabolien can be shown by the osuil 
tests to be out of adputment, neither local ter 
general therapy will be required. If tie scr 
pan win ratore aH the bjored parts to err 
rect position and favor physioiogfcal return by 
heat, drcolarion, and other usual the 

local che m istry not only for repair bet for 
resastmnee to such Infection, as b 
by furgery will tike care of Itself. 

We shoul d remember that suppurative proc 
esses stimulate osteogaiesii. In compoand 
fisctizres, If anatomical restonUJao of puts k 
obtained and tinlee the patient U overwhelaKd 
by bfection, repair of the fracture snd hrsJhig 
of the wetnnd wiD occur as rapidly ss in sny 
other local traumatic or mdammatoiy sfisn 
The surgeon must "set the bnb not tie 
fracture alone and then arrange for postupex 
ative cart which wHl bsnre the patient sgiirot 
local trauma ajud repeated bfeebrsn. 

H. Wiaxm 0x1. 

THE RATIONAL MANAGEMENT 
OF THE MENOPAUSE 

T O begb with something of a plati- 
tude, the mmopausc b one of the nor 
mal transition phases through whidi 
every woman mast pass if she lives long enoogh. 

Since the ceantion of the menstrual functiMi 
Is only one of the manifestations of thb tran 
•Itam, the term “dimacteoc, derived ss h b 
from a Greek vrord mnnbg ‘rung of a lad 
der b a better one than mcnopense. 

The popular concept of the dimacteifc ii 
heavily laden vnth fsJTsrfes, such ss the 
inpposed causal relation to cancer and famn- 
Ity or the fear that the menopause metro the 
end of the woman s aei life. As a matter of 
fact, there are not a few women to whom 
the dlmactcnc comes as a sort of boon, 
transforming many a thin, scrawny wocried 
mother after years of childbesring snd do- 
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mestic worry, mto a plumper, serene type of 
matron, a sort of second flowermg 

What IS the cause of the menopause? This 
can be definitely answered by statmg that the 
prime cause is the fact that at this time the 
ovary reaches the end of its functional life span 
In spite of the generally dommating control of 
the anterior pituitarj’’ over the ovary, the ces- 
sation of ovanan function is not due to cessa- 
tion of hj^ophyseal gonadotropic acbvity, 
which continues beyond the menopause 
The characteristic hormonal picture after 
the menopause, therefore, is an absence of 
estrogen and a persistence and relative excess 
of gonadotropic hormone The final cessation 
of estrogemc function may be preceded by a 
phase of estrogenic excess, characterized clini- 
cally by functional bleedmg 
There has been some discussion as to wheth- 
er the charactenstic vasomotor symptoms are 
due to the mcreased pituitary or to the de- 
creased ovanan function 'While the latter 
IS the underlying factor, it seems likely that 
the pitmtary overactivity is linked up with 
the immediate mechanism of the symptoms 
There is considerable evidence to mdicate that 
in the pituitary there is a liaison with the 
cerebrospmal nervous system We are en- 
tirely Ignorant as to the pathways between 
the pituitary and the vanous brain centers, 
such as the vasomotor areas And yet the 
charactenstic vasomotor flushes of the climac- 
tenc are closely alhed to such vasomotor phe- 
nomena as blushmg, and it seems certam that 
the endoennes act by way of the vasomotor 
system to bnng about these charactenstic 
phenomena 

The occasional persistence of estrogen m the 
unne of women long after the menopause, or 
long after castration, has been noted by many 
observers, but the explanation for this is not 
yet dear 'While some believe that the post- 
menopausal estrogens are chemical metabo- 


lites of sterol substances, it seems more likely 
that they may be produced by other endocrine 
glands, such as the adrenal cortex 

It must not be supposed that aU menopau- 
sal women require medical management, for 
this IS far from the case In this connection 
two general statements may be made, namely 

(1) In only a mmonty of women are meno- 
pausal symptoms sufficiently disturbing to im- 
pel patients to seek medical treatment, and 

(2) many sjmiptoms are wrongly attributed to 
the clunactenc, sometimes for no reason than 
that they occur in the fifth decade of life The 
first of these statements can be easily substan- 
tiated by questionmg any large series of women 
who have passed through the menopause 

With reference to the second generalization, 
it should be emphasized that the only symp- 
toms dearly due to the endoenne readjust- 
ment of the chmactenc are the vasomotor 
group, 1 e the flushes, sweats, and hot flashes 
This is not to say that no other sjrmptoms can 
be of endoenne causation, but the latter is 
difficult to estabhsh m the case of such sjunp- 
toms as headache, irritabihty, emotional m- 
stability, insomnia, and many others which 
are often considered menopausal but which 
are common in many functional nervous dis- 
orders They are often purely secondary to 
the apprehensiveness and general disturbance 
produced by the more charactenstic vaso- 
motor phenomena At any rate, the latter are 
more nearly objective than any of the others, 
and they must therefore serve as the chief 
entenon m evaluatmg the results of treatment 

On the other hand, any one who treats 
menopausal women in a coldly objective way, 
and 'Without considenng the entire physical 
and psychic background of the patient, -will 
fall far short of the requirements m many 
cases Organotherapy is only a part, and often 
a neghgible part of the management of meno- 
pausal women 
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The fact rcmiini, boirever that a certain 
proportion of women aoffer with aew e vaso- 
motor ijTOptomi for a variable and tmpredkt 
able time and that the lot of these women am 
be made mach easier by InteOigest organo- 
therapy \\'hereas formcriv there was much 
difference of opinion among dinldans as to the 
efficacy of hormone treatment opmioD is ntm 
unanimous that it U of gcnnlne valnc. In fact 
organotherapy for menopausal symptoms u 
looked upoQ as one of the more satisfactory 
apl^Icatioas of endocrine koowkdge In the 
field of gynecoiogical practice. 

We ba\x advanced far since the early da>'sof 
ovarian therapy when tablets or capsules of 
ovarian extract, corpus lutnan and mtrUn 
residue constituted our therapeude annamen- 
tariom. Looking bad: at this epoch, we know 
that all these older preparations were eoluel> 
or almost entirely Inert Now we h4\-e avail 
aUe phj^iologKally effeedve preparatkiQs of 
both oranu bonnones we know the esact 
chemical cocnpodlioa of these bormooes, and 
they can be prepared in oystillhie fons even 
tyntbetlcaOy There Is no longer any excuse 
for the emplovroent of the older mert prepare 
tkms, though the> are still manu/actured and 
sold in considerable quantities. 

One disadvantage of endoenne therapy m 
meDopaosal as weO as other gynecological 
conditions has been that of the relatiw eipen 
sivcoess of these prodocta. There has been, 
therefore, much recent Interest In the so called 
stiibcne denvatives the best known prepara 
tkm being stilboestioL These substances are 
chcmkall) not related at all to the natural 
hormones, but it seems generally agreed that 
tbej arc as estrogenic as the bonnones them 
sehrs, and as effective as the latter in such 


dinkal Indications as the menopausal tjo- 
drome. They are not >-et ai-allabie 
cJallv betauie there is ftHI some doubt as to 
the question of their toiidty 

There hair been many reports of nanset 
and TOmlting from their use although, b 
moderate dosage, I have noted these nmptmt 
(n only a companUivtly small portim of 
patienti. The great advantage of nb- 
stanccs, aside from expense, b the fact that 
they are very efficacious by the oral route It 
i t ems highl) probable that btochembts wlD be 
able to eJuninate the factor of posiihle toxic 
it> and that substances of this geoeral group 
win come to play an important part in the 
/ufure tiratmcnt of mevoptasal symptoms. 

FinaDy one frequently hears the quesdoo 
raised as to whether estrogeme treatment may 
not cany with rt some danger of promoting 
the deveto p iaent of eanctr Tbfa fear b based 
opoQ the demonstrated rdatkaiihlp between 
atrogexuc and caidsogenlc nbstances, and 
upon the fact that in some aperimentil aid 
msl* It has bees possible to produce cancer 
like procmes in such organs as the breast and 
atenis by very large estrogtnk dosage. There 
Is, bowTrer no dinica] evidence to subrtao- 
tiale tbn fear and even huge doses of estrogen 
gi\'en for consideTable periods of time have 
appeared to produce no noteworthy penna 
neat effects. Moreover Itmastberemembend 
that the doses used in the cipenmental pm- 
doetkm of cancer In anhnali were many times 
as great as, In the human scale would c'vr be 
used for therapeubc purposes. It seens safe 
to say therefoTc, that In the use of estrogens 
in the doaes commoolv employed the fear of 
promoting cancer development may be dh- 
regn Tried. Eun. NosAl- 
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REVIEWS OF NEW BOOKS 


D iscussions of the problems of electrosur- 
gery with reference to its indications and 
operative technique ha\ e often appeared here- 
tofore in so fragmentaiy and disorganized a manner 
that one must regard the book, Clinical Eleclrositr- 
g(T\,* as a timely contribution because it attempts 
to organize and classify this relatively new phase of 
general surgery According to the author, electro 
surgery should be regarded as an essential and under 
certain conditions indispensable part of general and 
special surgery but no more than that The book 
aims at summarizing the facts which may be accepted 
as proved in the present stage of our knowledge of 
this particular field The task of epitomizing this 
subject in one lolume is a difficult assignment and 
the author is to be congratulated on the degree to 
which he has fulfilled his purpose 
As this volume is bmited to the exposition of basic 
pnnciplcs and essentials, the author should have en- 
deavored to present a more complete bibliogTaph\ 
as a complement to his text In spite of his state- 
ment that no attempt has been made to include 
c\ eiw thing that has appeared in the literature, the 
cntical student of this subject would welcome added 
information by collateral reading, the sources of 
w hich might have been given in greater detaU Thus, 
in the chapter devoted to operations on the female 
pcK is the author has restricted the bibliographv to 
•but 5 references, 3 of which date back 30 vears 
However, it should be pointed out that these are 
first and original contnbutions rev'ealing an intensive 
search into original sources 

The book is divided into 2 parts the first of which 
is dev oted to a general consideration of a theoretical 
and technical nature The second part presents 
clectrosurgical operations proper As surgiail judg- 
ment and expcnencc arc of paramount importance, 
the work stresses that the surgeon must have 
mastered thoroughlv the spcaal fields before he at- 
tempts to perform operations by means of electro 
surgerv It is readily appreaated that a single v ol- 
ume cov enng the general and special fields of electro- 
surgerv must of neccssitv be restricted to a text that 
lb terse and somewhat sketchv , a framework which 
mav not fullv satisfv the surgeon who wishes to pre- 
pare himself for actual clinical work Nevertheless, 
the contents are suffiaentlv informativ e and luad to 
consider it a timclv contribution because it presents 
not onlv advantages but also hmitationsof thisspe 
cial method of surgerv Joits S Coultoi 

Eita-nosncriY Er Gmiann M Elcth, C C-S 
t' C VI I L.D With chanlcn bi Hcclo AlTml Colwell M B 
I h D II I 11 L R C P MR C-S mj flnsQ W ell actoa Win lever 
I K.C ^ 1) M R lx>nvlcn New \oTk Tc*vnto Otferd l,t«\‘cr^iTy 
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B iographies are frequently dull thmgs, per- 
tain so often to isolated and unreal interests 
and characters, and are so replete wath listless pages 
that one skims the surface or puts the book down in 
despair None of these things are true of Fischer’s 
n tlliam B Wlicrr\, Bacteriologist ' It is ahv^e with 
interest on ev ery page It is in fact two biographies 
in one, one intermingles with the other It is the 
picture of a man, bom and tutored in a strict re- 
ligious environment, who reached eminence in his 
chosen field, coupled with the smaller portrait of a 
familv restneted financially v et spurred back and 
forth between India and the United States by' the 
conviction of divine guidance and help in their 
missionary endeav'ors 

Much of the book consists of letters from the sub- 
ject himself, which makes the picture more clear 
and the story' more real Included are the first letters 
he wrote at age of 13 while in the countrv', those 
from Washington and Jefferson in which his chief 
concern seemed to be the fact that he was draining 
the already depleted family purse, and later those 
from Rush Medical College, where he was thrown 
with some of the great teachers and research men of 
the time, and the thoroughness of their influence is 
clearly shown throughout his life There, too, he 
was taught bv Hemck, Billings, Sippy, Fenger, 
Senn, and many others 

However, the man who influenced him most and 
whose opinion and approv al he sought through the 
years was Hektoen into whose laboratory he gained 
admittance, where “weak men and the pretematu- 
rally bnght died on Hektoen’s treadmill It left men 
like Wherry' to be put upon ‘problems’’’ After 
receiving his medical degree in 1901 he spent a busv 
vear and a half at the University of Chicago as 
assistant to Jordan in bactenology' In 1902, he was 
appointed bactenologist to the embno government 
laboratory in Manila, and the reports published by 
him dunng that time are evidence that he was fast 
acquinng the mind of a true scientist His publica- 
tions were of a diversified nature such as “Hand 
Infection” and “Bactenum Mallei,” but he wrote 
more particularlv on the plague which was to engage 
his interest for many years From Manda he jour- 
nev ed to India to v isit his parents and then back to 
the United States where his never fading fnend 
Hektoen found a place for him in Vnaconda a field 
npe for research and public health measures both of 
which profited bv Wherry s activities 
The Oakland College of Medianc claimed him 
next as professor of parasitologv and sfiortlv after 
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tBe reupcannce of tbe pkne Is tlut tret, ctoted 
him t be Inrited u bectokJoftft to S*a FnsdscD s 
bahh board, and tbe foIkrnQi year be «u ap- 
p^ted as t mpoTa ^ acting airiWtnt mr| eo p In the 
United States Ihibfic Hnfth and Marine Hotpita] 
Service for doty In Oaklind. It was thtre that fab 
d i s co Ttr y of the plagn in croand a qulii eti bnaght 
him proourum* In 190^ at accepted tbe asabtant 
pcoffwr a i hi p cd bacteiuawy altn Hme attenlated 
for rMoarch, to th« reoffinlied Ohk>-lIlaml ifedfcal 
CoBegecd tbeUnivenltTcdQadnnati. Immedlatdj 
and contin 001I7 be paaytd coDSpdcnoas put In 
tbe b rrPrfirtj up of this InstitBtloQ which was to be 
tbe center f hb adlrltks /or tbe remainder fab 
rich and prodoctrrc life whkh was termlnaUbd bj 


death In 1936 Noteworthy wna Us toraitljatlaH 
Ob the acttaa of emetine, the add fast bcook. 
tfilircmia, tbe cnltlratkat of crpuikms tAt ru 
temVms, Tacrinrs, and immanity Tbe Unf uNi t 
cpwiatTw a Qst of W^cry* pobUcadoni. 

Wheny^ poalikm In sdfort Is doc to real Dcrtt 
and not to ^-procnOtkta. It b be krred hb 
actenre, not for sdesce alooe bat folly as 
wfaat sdmce mtjfat do for mankind. Thb HmtptU. 
character has been krrincfy and aedenundli^ 
portiayed by hb friend and coOeafw, Uanh 
rlscbcs Tbe ruiumc, baoed In de laxe format, b 
fine rrampfe of the art of bookmaklnf and Etllat 
tnme for fine and aaaxspfbbed man. 

ALEUxsn K m 


BOOKS RECEIVED 


Bocks lecened an ackiiMkdecd In thb dsp a i tiu ml, 
and nch echiiaviedfiDeat mat be nfsrdrd is uSkbut 
retxiB fw the coorteer of Um nder Sehetk o* viD be 
r b the fsirresa of emr nadea aad as 
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MEASUREMENTS OF UTERINE CONTRACTIONS 
IN LATE PREGNANCY 

A Study of Five Patients with the Locand Tocograph 

DOUGLAS P MURPHY, MD, FACS, Philadelphia, Penns>lvania 


I NADEQUATE uterine power continues 
to be one of the commonest causes of dif- 
ficult labor One method of attacking this 
problem would seem to he m securing a 
better understanding of the charactenstics of 
the uterme movements themselves It would 
appear not unlikely that there might be some 
sequential relationship between the prelabor 
and the labor contractions With these ideas 
m mmd a study is bemg made of the uterme 
activity both before and during labor The 
present report concerns the former, it deals 
with the magnitude of the movements which 
take place dunng the last 2 months of preg- 
nancy, and especially with the changes which 
they exhibit as labor is approached 

LITERATURE 

A number of techniques have been devised 
for the purpose of recordmg the nature of the 
uterme movements Knsteller estimated in- 
directly the amount of force necessary to ex- 
pel the fetus by utihzmg a dynamometer m 
the handles of an obstetncal forceps Poppel 
measured it m terms of the amount of force 
reqiured to rupture ammotic membrane 

From the Gynecean Hospital Institute of Gynecolomc Re 
search Md Department of Obstetrics and Gynecology Univer 
sity of Pemisylvaniii 


Schatz determined the intra-uterme pres- 
sure directly with a rubber balloon inserted 
into the labonng uterus Poullet combmed a 
rectal balloon with the uterme balloon of 
Schatz, m order to measure the extra-uterinc 
pressure created by the contraction of the ab- 
dominal muscles Smee the direct method 
involved the invasion of the uterus dunng 
labor, it was obviously impractical, if for no 
other reason than because of the danger of 
sepsis This objection, among others, led to 
the search for a more pracUed method 
Schaeffer was the first observer to record 
the uterine movements mechanically through 
the medium of the abdominal wall He ap- 
plied an air-inflated, dome-shaped apparatus 
to the abdomen which was connected to a 
recordmg device Ruebsamen registered the 
changes in the contour of the abdommal wall 
by placmg upon it a 500 gram weight con- 
nected with a recordmg lever by means of a 
piece of strmg Crodel appears to have been 
the first observer to pick up the abdominal 
movements by means of a movable metal rod 
and lever arrangement Dodek placed a rod 
between the abdomen and an air-filled tambour, 
makmg permanent records upon a smoked 
kymograph paper Frey, usmg the rod and 
lever pnnaple, secured a permanent record 





S0RGERY GfYNECOLOGY AND OBSTETRICS 


with Ink, the trtdog NHng ^ droilM cGrec 
tJoa. Interposed »n electrics! iy»lcm 

between the app«stiu which picked op the 
ebdocnhul movement* and the recording de> 
VKo. L 6 r 4 nd (5 6) Improved upon Frey’s 
mcthcNl by having hli permanent record in a 
lineal rather than In a drcnlar direction. He 
hai CDiatructed 3 different tocographa, the 
•econd of which was rued for the pnaent 
ftndy 

UATEXlAta AWD ICrTEQDa 
Ricordini dtfk*. The I/rind tocograph, 
which was employed In the present ttndy (6). 
coniiiti of a aet of levers enclosed In a meUl 
box 9 5 by ri centlmctera square, by 6 cent! 
meters high. It is fastened to the abdomen 
with an dastic belt Changes In the contour 
of the abdominal wall whi^ take place with 



Lihlad tooorrapa, ietmor «ad Int, 


Imn, wtuch racn 


a tdO wnsln tTUcB «f 
(nt ^ riipt uxtes to nrfp 


each nterioe cootiactfcm, are reglttered by a 
movable metal rod 6 mUEmeten in dhmctei 
which, when at rest projects 5 mflUmetea 
from the bottom of the box. The rod, regtridnj 
a weight of tppmiimalely 150 grams to &- 
place it operate* a wnting pSnt at 
angW to a strip of mUlmeter cma se^n 
paper the latter bring moved by dockwwk 
at tbe rate of i mlllfairter ia is seemds. The 
ex egnam 0/ the pen £i 7 tin** greater than 
that of the rod in contact with the abdamen. 

Udhedpf stcnrinirtarris Patients ottoid' 
Ing the ptruatal ch^c of the Hospittl ri the 
Unlvenfty of Pennsylvania acted u mbjecli. 
They were selected at random except lot the 
fact they were primagravidu and at least 31 
week* pregnant at the start of the study 

All reco^ of a patient were made at her 
home and eadi traclog was secured at the 
same time of day For the recording she as- 
sumed the semi- recumbent pottorc wfth her 
ahouldeia suppCFtted by a frit pHlow After s 
rest period of le minutes the tocoeitph wu 
strapped to hex abdomen, cephakd, but dene 
to the umbilicus. Each trarag period lasted 
1 hour during wUdi time the pat»t reported 
the •ensalion which accompanied any ntra 
aMntnlnal movascDt. Eau patient was oh- 
served oe an average of 3 times a we^ the 
last traring bring made a day or two brioie 
the onset of labor Five woeuec were studied, 
i for 8 weeks, a for 7 rfors andrforiwetks 
One handled six drily records were aeeured 
these repres e nted approximatriy lac boua ri 
obaervatxm and regfatered i J77 uterine cca 

traction*. 

reauxTB 

Oi»«rsario« *ad» dunmg Uu rewrifai 
iod The texograph recorded loeesiog, ctagh- 
ing, vocoiting langhtng fetal movTuienh and 
uterine coatractiom but did not pick 'i 9 
rriftfm*) re*pir*tioa or intestinal action. UTth 
tbe patient quiet only utezu* contracboci 
■nd fetal movetnecta were legatered tbe for 
mcr created waves, and the litter vertical 
line* upon the tradng paper 

Many uterine oontrarikic* were 
panied by a sensation of tightnec to the 
abdomen It* degree was fa pcoportiM W 
the height of the recorded wave and the 
tenseness of the abdomen. 
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Tig 2 


General character of tracings The general 
appearance of the tracings is exemplified by 



fig 3 


Tig 2 Prclabor ulenne contraction tracings of subject, 
r (Table I) Read from kft, each tracing represents 
approximately i hour’s observation, numerals indicate the 
number of days intervening before labor, vertical thrusts 
represent fetal movements, waves register uterine contrac 
tlons Note (a) general resemblance of tracings from day 
to day, (b) increase of utenne actmtj as labor is ap 
proacned, and (c) the onset of rhytlimic contractions 8 
dav's before labor Picture one tw enty fourth actual size 
hig 3 Prelabor utenne contraction tracings of subject, 
G T (Table I) Dcscnption same os for Pigure 2 Note 
(a) Bimilanty of tracings from day to day, and (b) appear- 
ance of large waves as early as 31 days before labor 

those of patients F M and G T reproduced 
in Figures 2 and 3 The numerals at the left 
indicate the number of days between the re- 
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Fit. ^ Ctcrio* ctetneUan vtna al MbVct, U. K nd . nry — fl nd Unt 
darbdera btwcj I, fetal »sa«o>ttl, fortr-fii^ dtj-^kije t« 
rtm /eczBuko, tUnktk <£7- 7, Um Tsm wlto rtioDt frt2 wai Ttt* ]; 
t»eaty-mW diy 6 , adlro IcUl a wt u ^ tJ t imml^ day 7 ^ ^x iiLi-.' itm tor 
mfeo, tenth day J tOmt tarint mtrvrtksM aith pnsfensi^ UU c< nr*. 
»^th day p, «aia aa t tnt with eten fttater tcilM tcorioc betwm «*m, i 
nD^ feral at atart at vara vrQ ahora bM 


coitllng of the tmugs aod the onset of labor 
The sharp thnisU due to fetal nxrveineQt are 
readHj datia^akhable fnxs the slower intTea 
which are the result of atenne cnotracttoni. 

Patient F M (Fig *) eihlhlted little oler 
me acbvitT ontQ S <itya before labor vbeo 
her uterine wares beatme rery rhythok tn 
appearance 

Patient G T (Fig 3) on the other hand, 
showed a ooniidera^ degree of uterine ac 
tivit> as early u days Wore labor 

Each of the 5 patients e:chn)ited a dbtinc 
live contraction pattern. The slmll^ty in the 
appearance of the various tracinn of any one 
patient, and the dhsunlUrity Mtween the 
patterns of different persons, represent t of 
the most rigniffcant obaervatMos arUng from 
the present ftndy 

Gtjunl ckara^tritUcs ef Ikt uUrime ccntrac 
tiam In a general way the waves oeated by 
ntennc contractkiQs can be clasaLffed in s 
categories, depending i^ion the duration of 



Fit- 5 Prcfeboi udM coonctiaa trtOBf* vt MbJect, 
8 T (Tats*!). Dftcrfptice mom u for Firu* Note 
MffesW anU* ni, mifertB tn Mfhi, dn rn tW i . nod oc 
CPTIM t retnlnr mtemh, tnucBnielT p tff. td te s (man 
vnvn. Hlii tbm onnH «ntt» tSe pndrtU en p em urod 
**]vniQf” Tbn nanll vrvn ntc nbw adlB' 

tacicT tn Mifat. end uierrton ry^Twet cbufc* to tb« 
nbdmiiMlvihcnctoatcrfcB}/ eno wr o th o<lb»l>a»cBit. 


pregnancy at the time that they are recordoj 
(a) waves registered before the fortieth week 
of pregnancy and (b) those recorded during 
the fortieth wtelu 

CcuiradJirns rtxisirrtd btfart tMefiriuii vfri 
Waves observed at this dnw were chmeter 
ised primirffy by arrhythmia, and rads 
tkms both in shape and magnitude (fig 4) 
Two sties o( waves were obamrd, large and 

The small waves were seen 0^ in the 
period before the fortieth sreeL They were 
more numeims than the laiM ones, more 
anlform in slxe and shape and had a tendency 
to occur in groups. In many cases these wnsfl 
waves iminedlat^ preceded a laxw wave 
(Fig 5) The tmijf waves shown In the Utter 
figure were osoally tpodated with what the 
patient described as a ‘rJUn^ sensstiocL 

The large waves were much lesa freqaent 
than the «mill wavts and came at mere ii 
regular inter\alj. They were greater in sD 
dimensioni ih»n the smsU waves, and had s 
strong tendency to rise and fsD In ‘'steps 
(Fig 4, traemgs 4 and 7) the Utter bemg ns 
labJe la Bumber posldoo height, and tseadth 

Centradi^nj rectrdid Jrrimf 

\boDt the beginning of the Ust week of prej* 
nancy a change In the wave picture was 
□ally ohsened. Ihii U demonstrated in tie 
eighth day tracing shown In Figure s At 
tms time the so atSed large wares of ^ 
Ucr period increased in frequrocy and bogit, 
became more uniform In dte and took place 
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Ku foond to be In |jtvp ortiu u to tbe ctrcngdi 
<J the AMOcUted subjective seaMtioa and to 
tbe tcnsencM of the utcnu. The baghl of the 
Avenge wave was 3 j±iji millimcten, with 
A coeffideot of Tamtiao of 66S Aod a nofc 
vtrpB^ between mSiimatar tod id a 
mlutmetm. 

Tbe dantioa of the ATtrtge wBve 
wasS5±6i AecoDds, with a coefficient of viri 
Atioo of 716 ADd A nnge betweco i secood 
Afid zi mlontes And 54 iecoods. 

InUr^X Tbe Avm^ tatervAl from the stATt 
of one wave to the begimiiag of the nert waj 
143 ± 156 tecoada with a ct>^aeBt of vmria 
tKra of 64^ And A range be t ween 6 eeconds 
and 30 minutes and 47 secoodi. 

Contradiens tv faUenix The 5 patieoU 
were confdoo* on the avenge of oriy 47 per 
cent of the recorded contractioni. This figure 
iochided both the very amaH ai well as tbe 
large contractions. One woman fdt only 14 
per cent, whfle another was consdora of about 
73 per cent 


idAstTREUEsm or coTTRACntres iji 

XBLATtON TO THE ONtET OT LABOR 


C^niracltmu feU paiUmU Coatraetfeia 
were felt by the patienti u eariy u 56 cUji 
before labor CTatie U) tbe proportun, b« 
ever was t^tlvely until nnffi the forty 
aecemd day As lal^ approached there wu 
a profTessre kcrcatje In the munher of cm 
tneti^ fdt (Table 11 and Fig 7) This fah 
crease wai rreatest dotinf the lart week of 
pregnacicy Mt was not la preportioo to the 
iBOTMies in the measaresoeots of the coolar 
tlom. 

Twiw* t>/ uienif Ibc mean kvel of tbe 
TsUey* between the uterine ccotraction wayt* 
varied in ibc diflerent Indhriduiii. When tbe 
abdominal waD was aoft, the levd of the viJ- 
leya colndded with the base Hne wben teoie, 
It remained abore the line The avtnge ife- 
tance from base line to vallej Icirl was *e- 
enred by taking meisaTcnienU at s minute 
Intervali on ea^ tmdng, the result bcinl 
r e corded In miHlnactei* (Tables I and H, tod 
Fig 7) The tensloa ^aIied from day to diy 
but In gerjeral increased as labor was tp- 

prsaefaed It was highest tbe wtet before lAbor 
tmeZARV AND CONCUJBIONS 


There was a progresifvt inarase fa uterfoe 
activity as labor approached (Table II FI» 
6 and 7) with an unosoal Increase during tbe 
i«tt week or 10 days of pregnancy The litter 
increa^ in the nornber of contractions oc 
curred before there was any clmkal evidence 
that labor had begun. 


I TTie ateriac contradJocs 0/ S wemen, 
each pregnant for the first time, wot rtjls* 
tered bv rrw><n« of a Ldrind tocograph at 
intervals of Bcvcral days ihrooghout the last 
a months of pr e gnancy 

a One hundred sir records each represmt 

Ing at least one hour ■ observaticn and total- 
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hng 120 hours of recording, gave 1,377 uterine 
contraction waves for measurement and com- 
parison 

3 The general character of the uterine 
contractions m a given patient tended to 
follow the same pattern from da)'’ to day 

4 The contraction patterns of the patients 
differed widely m their various charactenstics 

5 The average frequency of contractions 
was II i±6 o per hour, -with a range from o 
to 38 per hour 

6 The height of the average wave produced 
by a utenne contraction was 3 2 ± 2 2 milli- 
meters, with a range from 01 to 16 2 milli- 
meters 

7 The average duration of the contractions 
was 85 ±61 seconds, with a range between i 
second and 1 1 minutes and 54 seconds 

8 The average interval from the start of 
one contracbon to the beginning of the next 
was 243 ±156 seconds, with a range between 
6 seconds and 30 minutes and 47 seconds 

9 The patients were conscious of approx- 
imately 47 per cent of recorded contractions, 
one subject felt only 14 per cent, and another 
expenenced 73 per cent 

10 As labor approached progressive in- 
creases were observed m the measurements 
of the following characteristics of utenne mo- 
tility (a) the strength, duration, and fre- 
qucnc)' of utenne contraction, (b) the per- 
centage of contractions which were felt by 
the patient, and (c) the tension of the uterus 
\n unusual increase in the measurements of 
each of these qualities vith the exception of 


"frequency” was observed dunng the week or 
10 da)’s immediately preceding the onset of 
labor 
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ENDOMETRIOSIS OF THE SIGMOID RECTOSIGMOID 
AND RECTUM 

CRARLES n iMK) iL D, F K.CS^ tad JOSEPH M iflLLER, iLD 
Rocttevter MlaaaoCi 


F irst <k*ci{bed u an entity by von 
Rokitaniky In iS6o endometnoma, or 
adayxnjtana, bai remained an enigma 
which invite* Invatlgttrm because of 
Its pathoIo^caJ and phynolo^cal featnrea In 
general, an endometnoma maj be consldeTed 
a tumor oompoaed of aberrant endometrial 
cells asaodated with smooth mosde ccUi In 
some lituatioDi. The concBtkm b found In the 
N-ast majority of case* at some period between 
the onset and the cenadoa of the menstmaf 
fnnebon, and the eplthehum ondergoc* the 
tame ph^olo^cal response to the action of 
ovarian bormono os does the normal mneosa 
of the uterus. 

The lesion has been found [q the fom of a 
single tumor or fonnatioas of moltiple tumors 
or infiltrations In a somber of dlfferant 
ntuatioiu Including the ligmold fiexure of the 
colon the recUn.'a^oal septum, and the rec 
tnro The practical importance of dUIerentia 
tion of such tutoors from caidnotna and the 
mfiammatory concDtioos of the bowel Is easily 
realised. Endometriosis of tbe lower portion 
of the Intestina] tract occur* somewhat more 
frtqocntl) is commonly supposed. Samp- 
son (6-ioj found 13 intestinal infants in 64 
In one instance, the small IntestlDe and 
dgnioid fleinre were inwl\Td in another 
tbe cecum was involved la the remainder tbe 
rectosigmoid. Polstcr in a coIlecti\'e iwvicw 
reported 80 case* Involving the bowd and 90 
cases involving tbe rectovaginal septum. 

Known con^derattons which are offered to 
help fn amving at a correct differentiatiOQ 
when the bowel a Invulred, are these (i)eivlo- 
mctiiomas occur in females, csuiDj between 
the age of 30 year* and tbe menopause (s) the 
longer the duration of the CDodilion thegreater 
tbe chance Is that anoQ-mafignant lesion ciiit* 
(3) tbe general health of tbe patient a better 

Frta tk* Dwm M Scttot Tha Ucr* Claie, a«l tha 
Srdaia U Svjtry Tbi Miyo Fambm 


and loa of weight does not occur *0 frequently 
when ancndometikcna b present as vhm wny 
other malignant lesion b present , (4) dytmen 
orrhea Is a common complaint (5) ijmptoou 
may have a definj te rhythm, beiag present only 

at, or a ccea t Bated dnihia the mens hmal period, 

wbertaa cardnocna ana inflanunatoiy oxdi- 
Uona produce do such penodk symptoens (6) 
atcrility b often present (7) slight to maihed 
oonatiiMtion with periodic accentoatioQ, is 
often one of the prmie complaints, and thb 
may progreas to a more or lets complete lates- 
UnJil obrtiuctlOD according to the KTerity of 
the cDixStkio. Sampson s (6) patient suffered 
from coQStlpotioo vblcb gr^oiHy increased h 
•everity for a period of * years, and tUads 
were most teren at the menstrua! period the 
abdomep became dbtended and oaotea and 
vccalting were praat (8) (ffarrhea b less fie- 
quesUy observed but CpDm refm to a pabeat 
who h^ diarrhea axLComltant with the begis- 
olng of ber menstrual period, and who latci 
suffered from pain In the Knrer part of tbe bowel 
24 boors before the onaet of meastniatlon and 
who taperienced mdena (9) occult or fresh 
blood in the etoofi b more common In the 
malignant than m the benim states, and in 

some casesofcndometiionia, bleeding was pces- 

eotonlydaringmensbreadoa beiaginfreqoent, 
however since cadometrxab rardy iDrohci 
the mucosa of the lower bowel (10) pain « 
defecatxjo U frequently present wben an ade- 
Domyoma of tbe rectovaginal septum peojecti 
Into tbe lumen of the rcrto*fgo»id or the rec 
turn and thb pain may be present only dnrinf 
DScQstruatioa fi r) results of proctoscopic w 
amination are other negative or reveal a man 
which la not primary in the wall of the bow^ 
pushing Into It from without If a tumor b 
seen, Wopay often win aid In the cEagoosb (ir) 
roentgoweraphk: lavestigatloo mar bdp, “ 
that the filling defccta cansed by cndorocto- 
omaa may be difficult to diagnasc smee they 
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exhibit nothing distinctive, whereas carcinoma 
or the inflammatory states may produce a 
clear-cut picture 

However, the symptoms and signs presented 
m any individual case may vary considerably 
from the aforementioned pattern At tunes a 
diagnosis cannot be made, even when the ab- 
domen IS surgically explored and the involved 
segment of bowel is brought into the wound 
The gross resemblance of an endometnoma of 
the sigmoid flexure to a sarrhous carcinoma m 
an early state of development is at times re- 
markable The pentoneal surface may be puck- 
ered and scarred m the presence of both con- 
ditions When endometnoma is present, the 
stncture usually does not encircle the bowel 
completely, and the tumor can be lifted up 
from the wall of the bowel The regional lymph 
nodes may be involved and enlarged if malig- 
nancy IS present However, the final decision 
may often rest with the pathologist after the 
tumor has been removed 

Thirty-eight cases of endometriosis of the 
sigmoid, rectosigmoid, and rectum m which the 
patients were encountered at The Mayo Clinic 
comprise the senes under consideration Five 
of these cases have been reported elsewhere, i 
by Mahle and MacCart}^ and 4 by Judd and 
Foulds In 13 cases of this senes, the lesions 
were situated m the sigmoid alone, while m 3 
cases there were sohtary endometnomas situ- 
ated m the rectosigmoid In the remainder of 
the cases, there was involvement of the var- 
ious structures of the pelvis m addition to dif- 
ferent portions of the lower part of the bowel 
In many cases, the rectovaginal septum and 
the contiguous portion of bowel were involved 
The ages of the patients represented m the 
senes had a range approximatmg the menstrual 
life of the female, and extended from 25 to 54 
years, the average being 38 i years Eighty- 
seven per cent of the patients represented m 
this group were between the ages of 30 and 
49 years 

Pertment data of this group are 28 of the 
patients were mamed and 10 were unmamed 
The total duration of the symptoms ranged 
from a low of 2 months to an extreme of 27 
years Twelve patients became pregnant, 23 
had penodicity of symptoms Eighteen pa- 
tients had dysmenorrhea, 28 had abdommal 


pain, 20 had constipation, 3 had diarrhea, ii 
had rectal pain, ii had blood m the stools, and 
6 had loss of weight 

The duration of endometnosis before the 
patient is seen by the physician often is much 
longer than that of caranoma The greater 
number of patients of this senes said that they 
had expenenced sjTnptoms for from 2 to 5 
j'ears As might be suspected, a stenlity of 
relative stubbornness often is assoaated with 
endometnosis The large number of patients 
m this senes who became pregnant may be 
attnbutable to either one of two factors (i) 
some of these patients had had their children 
before the onset of the disease, and (2) others 
had their lesions m isolated situations wherein 
there could be no interference with the repro- 
ductive organs Six of the patients who com- 
plained of rectal pain had lesions m the recto- 
vaginal septum Loss of weight usually was 
associated with some disease other than endo- 
metnosis Only 6 of the 38 patients reported 
such a reduction m weight 

Much rehance should be placed on an ac- 
curate, detailed history, because the physical 
findings of endometnosis of the sigmoid and 
rectosigmoid often are not of much help In- 
spection and palpation of the pelvic region, 
however, wfll aid matenally m diagnosis of 
lesions m the rectovaginal septum Fixation 
of the pelvic organs may be noted on bimanual 
examination 

It should be noted that but 9 patients of the 
entire group showed a significant decrease in 
the concentration of hemoglobin m the blood 
In this connection, it may be stated that some 
of the 9 patients had other pathological condi- 
tions to account for the loss of blood It is 
mterestmg also that 2 patients had undergone 
colostomy for mtestmM obstruction, i havmg 
had the operation 5 years, and the other 9 
months, before commg to the chmc, where addi- 
tional surgical treatment was provided 

Proctoscopic examination was performed for 
18 patients and normal findmgs were reported 
for only 3 of these Narrowing of the lumen of 
the bowel, projection of a mass into the bowel, 
or of a tumor outside the wall, were encoun- 
tered in the remamder of the patients for whom 
proctoscopy was performed, except i patient 
in the exammation of whom a definite cara- 
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noDu of the rectum wa« Tboalized. Sloce 
there are no roaitgeoogTaphk pecuUaritk* for 
CDdomctnom* of the bowd, the reports de 
tofbins the conefitkm of theM pattenU lUted 
dther that the bowd mu Doonal or that a 
ftrictoTB srai preieoL Stricture, however b 
not a charactcriitic fining defect. The dlfler 
entlatlon be t we en malignant and 
tory amditkms b exU eriieJy difficult at dmes 
in this region of the body 

It b alM to be noted that aome of the endo- 
metrlotnas m thb series had not oecessarQy 
produced symptoms. A Dumber were encoun- 
tered and reg^aixed during the coorae of pei 
vie opentioDS for other daeases When the 
ksioo was recognised as an adenocr y oma and 
was solitary it waa dther untouched or re 
moved, depending on the state of the bowd, 
the coexbUng pathological oooffition In the 
remainder of the pdvk organs, and whether 
or not the ovaries were to be removed. When 
the endometrioma was not removed, a note 
was made that If subsequent cCfficoIty shonld 
arbe, reenune might be had to dther roentgen- 
rays or radium therapy In addlboo other 
patboiodoil changes m the b o wd must be 
searched for as b Hlurtrated by one pedest 
who had an endometrioma in the and 

a candnoma of the rectum. 

Thiity-ooe patients were treated oonservm 
tivdy and 7 raffically Treatment of the group 
as a whole was pcedominantly cocscrvatlve 
and thb trend hu been rather definite Id re- 
cent yeaia. However when radical Interven 
tion waa d eemed absolutely necessary it was 
done. As has been pofoted out, the rflagnosis 
of endmietiiosb so ^ten b In dmbt up to and 
•ometfanes during surglcBl explocatioa that a 
definite rule as to the exact oonree of treat 
taent cannot be laid down. When the letlon 
looks and feeb like a malignant lesfen, when 
metastasbcannotbefound,andwhen evidence 
of the presence of endoenetriorii canoot be 
found In the pdvia, conservative resecdon of 
the bowel b the procure of choice, eipedaDy 
If the patient b yoQug and b dedrous of hav 
Ing chfldren. The deirabillty of pieservatkm 
of the ability to concaw often may dedde the 
00 Of re to be foOowed. 

Id the treatment of an older patient near 
the mecopaosc concerning whom the qocstkia 


of future childbearing may be dlanhwd, 
roentgen-fap;^ or radium Implaatatiom offer 
the poanhfljty of the indactioo of an artifidil 
menopanse which wffl cotDpletdralWbte tlw 
sympioma and correct the eibtiDg fnibciogjc 
condition. If obstruction eilsti, a tempomy 
colonic stoma may be made and roentgen-riy 
or radium treatment may be given, bwidch in 
amount of irradiation sufficient to produce per 
manent Inhibition of the ovarian functioa nuy 
be administered. Thb measure will remore 
mrchc itlmolatlon of the ovtibn boemones to 
the endometrium. Regiescion of the btter 
win then occur However coos er va fir e ther 
apy both In respect to prescrvatkai of the 
oranea and operative prtwedurc on the benre!, 
should be paramount 
Thirty two paiJeots In thb scries are livln 
and well at the present writing Four hart 
lived 10 or more years unce opmatioo, s Iroo 
c to lo years, i6 Irom i to 4 years, and 7 fot 
Im than 1 year There was bot 1 death fa the 
bospftaJ for thb enbre scries. The asufiticn 
of patients was followed foe varying lengths of 
tune after they left the dJnic and only s hare 
been reported as having died. One of there 
patients was found at opeatioa to have bad 
cardneona of the ovajy in addition to od^- 
metxicMXia of the ngmoKl and she died aboQt 6 
EQQDths after opermtion- Tbc teoood of these 
patients nad er wml an operation dsewbcrc fc# 
an unknown cowfition and mccumbed. The 
film] condition of 3 patients coold not be 
ascertained. 

auiorAaT awd tirtCLUiio'C 
r Eighty scren per cent of the patientJ 
havmg eodometriocu were between the ago 
of 30 and 49 years. 

s. Symptoms attendant upon endometno- 
tu usually are present for a lonM period than 
tVifiai- commonly assooated srlth cardiwois or 
infiammatory conditions. 

3 Tbe patients are relatively sterile. 

4. Tbe presence of symptoms which are 
periotfic in nature, such as cocjtipatiofi, <Sar 
rhea, rectal bleeding, or rectal pain sbooM 
suggest the presea® of endometnoma. 

5 DysmeQorr b ea b often prtrenL 
6. Etiscomfort in the lowtr portion of tbe 
abdomen b a common complaint. 
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7 The general healUi of the patient is 
usually good 

S Proctoscopic examination and roentgen- 
ograpliic inx estigation do not result in char- 
actcnstic findings 

9 The diagnosis is alna\ s difiicult and the 
symptoms % an considerabh 
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C WIG'S mgin* has been rcganlcd 
u an cntlt> by most auU^tka 
uQce Ludwig • daadcal deacriptkia 
In i8j6 Tbocnas, in 1908 rtlleniled 
thii dcKrrpUon and offe^ a practical aur 
glcal approacb baaed on ouaiul anatomical 
and patbologlca] lo^ntigation. oMrullty 
In Ludwig I s case* was 60 per cent Tbomaa 
In a seriei of 106 caaea, reported a motl^ty 
of 40 per cent and propbeaW a further ttdoc 
turn through better undentandfng and treat 
ment of tha tj^ie of Infectfon 
But in a group of 31 recent caaea, collected 
from several lo<aJ bospluls (Table I) the 
mortabty wii 54 per cent Such a tale, nearly 
as high as that reported by LuchHg a hundred 
yean ago wgg^ that krwwledge of the 
advances made cincB hts time U not 
and that In most cases tha disease stffl does 
not reedre proper m 3 >gnJoon and treatment 
In tbe Amerion Uteratore emphaals has 
been placed on the anatomy and the pathology 
of Lndwig^s angfna and, to some ertent, on 
tbe furgical approach. Tbe dlolcal aspects, 
which have reraved sermewhat meager atten 
tion previously will be stressed in iha paper 
A proved surgical approach will be described 
In detail The rile of tiacheototny the choice 
of aneslbesia and the use of certain drugs srfll 
be accorded tbe importance they desenx Tbe 
N’jcwpolnts presented have gr o w n from dhucal 
obsenation, a study of the 31 cases here meo- 
tlosed and a coosidentioD of the bteratnre. 

This condJtioQ is not rare S such patients 
having been admitted to tbe Boaton City 
Uospltal during the last is moath*. 

AJfATosnr 

Tbe dinlcai feitnm peoihir to Ladwtfs 
angina are due to an inlcctfon involving tie 
tbaucs of both the tubmaifOaiy and tab- 
lingual spaces, rUntral manlfciUtkms of In- 
fection in both these regions are prerequisite 
to a diagnosis Other spaces may or may not 

Tnm (ha DfUtmemt ^ Smnm tad 
ruMccr W Oa SoMia Cd? Uo^»Ul, TUtiri, SluMctacatt* 


be Involved 'ITus conceptioo Is In agreaaan 
with Ludwig’s description and with the coo- 
sensos among those wbo have studied tie 
disease since ^ time 
A thorough kaowiedge of the regkml 
anatomy Is caacntial to an adequate cGar 
Dostlc and surgical approach. Tbe ker Gain 
the onjdejding deep cervical fatda {Ftf i) 
This fasda is fired to the inferior border of 
the mawfibte from which It swee p s down- 
ward and Inward to become attached to tbe 
h>'oid bone, thus separating the suprahyoid 
region Irom the lower neck. Within the supia 
b)^d region this fascia is attached to tbe 
anterior and posterior bellies of the djgistrk; 
Dosde, thoa ddnnhJng the submariGiry and 
aubmeotal areas (Fig i) Tbe stmture pos- 
sibly aecond m importance b the mykhTcU 
diaphragm fonned by the two myiohyoU 
mo^es which from their attach roeats to 
the mandible, pass downward and hwtrd to 
be inserted along the hyoid bone pcsteriody 
whila they fuse with one arHrthex antenoriy 
to form a median raphe (Rg s) Below the 
myiobyoid diaphragm anteriorly and be 
tween it and the deep fasda, Ucs the tmngubr 
submental Mce, further bounded by the 
anterior beUfes of the dtgastrk musdo Ut 
erally and the hj-oU bone Infeiloriy Above 
the mriohj-old ihaplLnigm Ue the two luh- 
llnguai spaces whkh are bounded laterally 
by the body of the mandible, above by the 
mucoQj membrane of the floor of the mootb 
and medially by a moicular raphe whkh U 
deadest anterioriy aJJowfng for cDnununJc^ 
tioQ of 00c inbUngual space with its feflow « 
the OTposite side (Figs, z and 4) The 
mariliary glsnd Ue» at the postenor border cs 
the mylohyoid muscic rewng partly la the 
lubmariliary and partly in the lohlingaal 
spaces, per mitting an aTtouc of aammunica 
000 between the two The submariOary *p^ 
has potential commucjcatioii, deep to w 
h\"ohl bone with tbe lower ne<± (1) ft sJO 
has potential commankatioQ with the P*™ 
pharyngeal or lateral pharyngeal space by 
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and to the synergistic effect they exert Spi- 
rochetes, spirilla, fusiform bacdli, anaerobic 
streptococci and Clostridium welchu are often 
present Too commonly anaerobes are not 
sought for by speaal methods and are conse- 
quently not reported 

The portal of entry of infection may be a 
lesion anywhere about the lower hp, tongue, 
floor of the mouth, gums and teeth of the 
lower jaw, tonsils or pharynx (35) Calcuh in 
the submaxiUary gland or duct have been 
mentioned as a cause (6) Infections mcurred 
about the lower molars, particularly foUowmg 
extractions, are the common source, consti- 
tutmg the imtial episode m 51 per cent of the 
cases of this senes This has also been the ex- 
penence of others (2, 12, 15, 32, 33) 

The manner of development of the infection 
has been the subject of several mvestigations 
(2, 16, 35, 37) Whether the spread is via 
lymphatics or by contigmty of tissues matters 
httle However, it is of practical importance 
to recognize that, regardless of whether the 
submaxillary or sublmgual space is first m- 
volved, smce one commumcates with the 
other, both will shortly partake m the process 
The resulting pathological picture is that of a 
diffuse, edematous, and rapidly spreadmg 
cellulitis beneath the deep cervic^ fasaa and 
involving these two spaces 

Pus m considerable quantities is a late de- 
velopment When the swelhng is mased, one 
encounters only a porky edema with perhaps 
a streak of thin watery pus here and there 
Because pus is scanty and hes beneath the 
deep fascia, fluctuation should not be ex- 
pected It was absent m 94 per cent of the 
cases in this senes 

Due to the restraining deep cervical fascia 
and mylohj^oid muscles, expansion of the sub- 
maxillarj’' and sublmgual tissues is upward 
and postenor at the expense of the oral and 
pharyngeal cavities Ttus swelhng often as- 
sumes literally immense proportions The ten- 
sion thus created bj' a fuhnmatmg infection 
so confined accounts m part for the necrosis 
of the deep tissues noted so constantly at 
necrops}’^ The impingement on surround- 
ing structures which results gives nse to 
dysphagia, dysphoma, and respirator}’’ em- 
barrassment 


Spontaneous rupture mto the mouth or 
throat occurs, having taken place m 19 per 
cent, or 6 cases, of this senes All of these 
patients recovered, though 2 required oper- 
ative drainage as well This eventuality is not 
favorably stressed smce delay, with the hope 
for some such happy outcome, only tends to 
minimize the chance of successful mterven- 
tion It should be remembered that in 81 per 
cent of the cases spontaneous rupture did not 
occur 

CLINICAL FEATXJRES AND DIAGNOSIS 

Ludwig’s angma has certam chmcal char- 
actenstics A massive sweUmg, often bilateral, 
always brawny and tender but rarely fluc- 
tuant, mvolves the suprahyoid region, bemg 
extreme m the submaxiUary area The over- 
l)nmg skm is conspicuously free of mflamma- 
lion, showmg only edema Such external 
manifestations are an indication of infection 
m the submaxfllary and probably m the sub- 
mental space 

The floor of the mouth is raised, edematous, 
and brawny The mucous membrane beneath 
the tongue is often ulcerated and dirty grayish 
white The tongue is swoUen, pushed upward, 
and may become so crowded by sublingual 
edema tiat, fillmg the available space m the 
mouth and pharynx, it is forced forward as 
weU, its tip even protrudmg between the teeth 
antenorly The presence of these signs m the 
oral cavity is diagnostic of infection m the 
sublmgual space The patient expenences pam 
and difficulty on attempting to open his 
mouth Deglutition and speech are trymg and 
often impossible As a rule, respiratory em- 
barrassment IS present, a vital feature, easily 
and often overlooked Temperature, pulse, 
and respirations vary m this condition but 
usually all are moderately elevated 

It IS felt that a case must foUow the above 
descnption rather closety to permit a diag- 
nosis of Ludwig’s angma 

COMPLICATIONS 

Most unrmnent, most rapid, and most m- 
sidious of the comphcations is respuratory ob- 
struction which may he due to blockage of the 
airways b}’ an elevated or edematous tongue 
Or it may occur m the larjmx, precipitated by 
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Uiyngeal edaru (35) Imtobie tnothetlo 
faitrodDCe an elemtnt of ipajm idiich may 
raddenly make a partial obstnnrtUQ complete. 
Of the patient* in tW* atody 80 per rent Had 
varying degrees of respiratory difficulty 
Emergency tracheotomy wa* performed In 8 
instances Four patient* oq whom trache 
otomy was not done died of aiphymu 

Bronchopncumonla complicated *5 per 
cent, or 8 case* In thli *ctks, 7 of vluch 
terminated fatally It wa* a late complica 
tion the time of development axTra^mg 8 
day* after the onset of the InfectSoo m the 
ne^ Surgkal drainage bad been mstitoted 
In 7 of these patients but hi every instance 
seems to ha\-c been too coaservapve so that 
an ondrained focos remained Such tmgeriog 
infections Invite poeumonta, which is shortly 
fatal tbou^ the soprahj-oad infection may be 
deartng Tracheotomy probably alda In ore 
venting this compUcatloD- Certainly It puya 
a minor rdle as a cause, ha\'ing been per 
fonnedlnonl) yofthepabentswlmderekiped 
pneumonia. 

Farther spread of Infection ts dangerously 
comiDoo having occurred In *5 per cent, or 8 
cases. In 7 of these lurgerv was dday^ or 
conservative. Guided and coohned ^ the 
deep cervical fascia, Kpals has sevrral possible 
routes of extenston lu process may Invade 
the submental space. It may burrow down 
ward deep to the hyoid bone Into the lower 
neck to find Its way along the carotM abeath 
and eventually Into the anterior mediastinum 
(*) Or It may extend postenody probably 
dong the stylohyoid sheath, Into the para 
phariTigcal space possibly to Involve the 
(J 5 37) ^ ® case* In which ei 

tension took place 7 arere fatal 

Scptkemla b let* common but highly falaL 
From 3 patlCTit* posltKe beroolN'tic sli^o- 
coccu* blood ailtore* were obtained These 
patlenU died 

At necropsy Lodwlg noted widespread 
fuppuralhT gangrene ot the tissues deep to 
the deep cervical fasda. He obser\Td thi* 
process extending into the medlastlnom and 
remarked on the pir cs ence of paeumonla. 
These patients had turvi\Td 10 to ii dava. A 
similar proctti, b%'cJ\'ing the deep ^ces of 
the upper and lower neck was revealed at 


McropY In a case* of the pcesent series. It 
one of these the mediastinum was mvtded snd 
there wa* bronebopneumonia. In both flw 
cases surgery had been deferred until sopporv 
tion ihonld appear In a third case. In idi- 
tion to bQate^ bitnchopoeumonk, supper* 
live necrosi*, chiefly about the of tke 
tongue was noted. A ibort, transverse, sub- 
mental mcisloQ ob^-iously had been Inoanpe 
tent m view of the location and extent of lie 
Infection pre s enL 

TanATUEirr 

Hic aims of treatment are to otibloh an 
airway to relieve tensioD to secure drainaac, 
and to combat the infccdoa through iap(^ 
mentary measures. 

The most dependable means of teaubg sa 
adequate airway b to perfocm tiachrotomy 
It hu a negUglble beonng oq the occurreoa 
of poeumonia. Since the tracheotemy b- 
QsjoQ a made bdow the cncxnd carliliff 
away from the Infected field It doe* not b- 
CTcose the danger of spread of Infectkm. Fhr 
emer gen cy trachcotomw were perfonned fe 
acute respualery obslructioo with ctart dur 
Ing tneatWa for operative procedures ca the 
Deck. These patlehU beame spas ti c, or 
gasped became deeply cyanotic, and stojpal 
breathing leaving no d^bt that loiinediile 
tracheotomy was easeuUal 

However mdicatlon* are not »o drunitie 
when obstruction develop* on the ward. It* 
onset b insidious and b heralded by an devs- 
tloQ of the pitch and timbre of the *000(11 
which may be described as crowing Too great 
empbasb cannot be placed upon th b (Big 
DOftic point which has recently been i tresse a 
by Cawthornc Increase In rate and decrease 
in depth of resplratioos b noticeable The 
of the culuntary mosdes of resplratioQ 
letractiOQ of the Intercostal spaces wl^ ^ 
•plratlon are valuable siffis- A mild, dour 
cyanoib may be present out b by do mc^ 
These signs arc bdicatioQi W 
tracheotomy The surgeon should not adt 
for the patient to comptaln of difficult y b 
breathing or for such signs as gagglnp of 

<^wnoss For these are more than Inffiiatlou 

for tracheotomy they are foreboding* 
sudden death. 
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A tracheotomy kit should be kept beside 
the patient at all times and a careful liaison 
be maintained between the ward and the 
surgeon to cover the necessity for prompt 
tracheotomy should the occasion anse The 
latter should be done under local anesthesia 
At time of operation, if the patient reveals 
any signs of respiratory difficulty, the trachea 
may be exposed and this wound packed with 
vaseline gauze before the infected areas are 
incised Then, if necessitv arises, completing 
the tracheotomy requires only a moment 
^^^len a case fulfils the critena prerequisite 
to a diagnosis of Ludwig’s angina, immediate 
surgical drainage is indicated It is too com- 
mon a viewpoint that localization and fluctu- 
ation should be awaited and regarded as indi- 
cations for surgerj' Fluctuation and pus will 
develop in about 50 per cent of the cases but 
only after a matter of days While one waits, 
he IS exposing his patient to the grave compli- 
cations here mentioned 
Davis, writing on Ludwig’s angina in 1906, 
emphasized the necessity for “fearless sur- 
gerj' ” Since that date, Thomas, Leonardo, 
Van Wagenen and Costello, Colp, and Bailey 
(3) have echoed this point of view, advising 
surgical drainage according to or closely re- 
sembling the following procedure 

The incision should commence just below 
and shghtly anterior to the angle of the jaw 
and run forward, parallel to and about i 
centimeter below the body of the mandible, 
until it reaches the midline antenorly (Fig 5) 
If the infection is bilateral, the incision should 
extend continuously around to a similar point 
near the angle of the jaw on the opposite side, 
always close to the mandible It should divide 
the deep cervical fascia, the mjdohyoid dia- 
phragm, and the antenor belly of the digas- 
tnc muscle (Fig i) penetrating upward to a 
depth that will allow an explonng finger to 
reach the base of the tongue and the mucous 
membrane of the floor of the mouth Such 
an mcision lays open the sublingual, sub- 
maxiUary, and submental spaces Equally 
important, it cuts the restraining fascia and 
mylohyoid diaphragm (Fig 2), allowing the 
tongue and edematous tissues above to de- 
scend, thus lessening tension and vastlv im- 
provmg the aurway This approach should 



V j 

Fig 5 Showing a scar i year after operation A bi- 
lateral continuous incision was made and tracheotomy 
prepared for but not performed The dotted line indicates 
the preferable site of incision 

give immediately noticeable and increasingly 
apparent respiratory relief 
The wound should be left open and packed 
with iodoform gauze which is left m place 
from 1 2 to 24 hours At the end of this interval 
all hemorrhagic oozing should have stopped 
The pack should then be removed and warm 
wet dressings applied 

Bailey has used this incision m 4 cases 
dunng the past 2 years ivith no fatalities (5) 
In addition, he removed the submaxillary 
gland m 2 of these patients, a procedure which 
had previously been recommended by Colp 
and by Ramsdell and which greatly mcreases 
the exposure of the deeper tissues, facilitatmg 
drainage This measure was not earned out 
in any of the 31 cases in the present series 
There are no important nerves along the 
course of the incision desenbed and the only 
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lar^ \ciscU which are cncoiontered are the 
facial artery and vein These are eaiOj kteated 
as they wind up the lateral of the 

posterior portion of the eubma^ary gland 
and over the ntandible (tig 3) Tbeae \Ta»ela 
sbcmkl be Isolated ligated and cut The 
Ilnrual nert-e b deep to the mvlohyind musde 
ana near the midlJnc #0 It need not bo feared. 
The hj'pogloasal nerve and lingual vetsels are 
•afclv below running along posterior to and 
a trifle above the hiTiid bone. The carotid 
sheath is far posterior and bekrw A branch of 
tbe facial nerve loops down lateral to the 
mand/bic emerging in front of the parotid 
gland but It does not extend beknr the man 
dlblc and therefore is out of the operative 
lield Anj Injury to the salivary glanils and 
muscular stmcturcs Is Inconsequential 
Mcahct writing on infections of the 
states that cosmetic surgcr> and Uf^«od 
death surgerj do not mix’ a sound observa 
lion Howrrvor the cosmetic results following 
the tndsloD described are surprbioglv good, 
the scar bdng noticeable only when the haul 
la thrown boi^ (Fig 5) Healing u rapid and 
the functkxial result satisfactory 
Mosher advDcttea a T-shaped incision oN'er 
the submaxniar> area as the tdeai approach 
to all lafectiOQB of the deep faaaal tpacea of 
the oech. Such an Indsion affords excdleot 
exposure to aD these spaces but seems chiefly 
applicable to infections which hare Invaded 
thenosterrior or lower spicca. 

The choice of anesthesia warrants drllbera 
tion Most wnteri have ads’ised the ttse of 
local anesthesia (3 :i 35 37) However it 
has se>Tral disadvantage!. Several writer 
(4) ha\T observed that local Inlilttatioi 
sufficed for the supcrbaal part of the opera 
lion but socnc form of general anestbedi 
was esamtial when the deeper structures wen 
mdsed The patient was thus exposed to Um 
haxards of two oDcstbetiCT. According tt 
ToveD to secure anestbem for sabmenta 
and submaiHlaT^ operations, the usual nccl 
block must be supplemented bv the deep In 
tection of 30 to yo cubic centimera of ocalr 
Into the opcrmti r site Many ^ 

that the Injection of an anesUtV 
fected tissues fosters the profiresA\ 

Such an objection seems 


fonnded In Ludwig s angma rinco one of the 
chief aims of treatment here b to dccrcsie 
tendon due to an edematous process. On ibe 
other hand local anathesia hiu datinct ad 
lantagei whjeh are well known Should It be 
•elected for use pentobarbital sodltun i j (0 
3 graiiH, b> mouth b suggested as pce-opert 
tlve medication to forestall any posdble rt 
BCtlOD to DOVXlCalQ- 

\Mth few exceptions (13 15) wnten on 
Ludwig’s angina havT warned igainst the me 
of nitrous oxide and ether because of tbe high 
Inddencx of spastic respiratory obstruetkm « 
because they felt that these patients crft« 
could not survive general anesthesia. Of ii 
piatleots to whom these tgents were admlnb- 
tered 3 had to be subjected to emergency 
tracheotomy during operatioa A fourth died 
whfle tiacheotcany was being performed. 
CyciopTOpanc was administered to 3 pabcnls, 
t of whom had to have an emergency trache 
otomy because of obstrudioo whDe a sccood 
showed signs of spastic obstreclkn which vttc 
visibly relieved by indston and drainage 
Such experiences lend weight to the previoui 
admonitions regarding Inh^tion anesthetics. 

Id the hands of some, endotracheal intuba 
tloD (36 34) might allow for escqitlonj to 
thb statnnent However at the Bostoo City 
Hospital, it has been found that Intubatkn h 
often difficult or Imponihle because of db- 
tortioD of the airway Hdiom (7 13) gitatly 
citenda the range of usefulness of Inhalation 
anesthena In rMf of partial respiratory ob- 
struction but It b not yTt avaJlaUc m most 
bo^Uls. 
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ciscs IS 'i%ailablc m the Aincncan literature, 
liowLNcr 

Ihrough the dtorts of stxcral anustlulids 
connected ^\lth the Boston City Hospital 
pcntothal was n-^id in 4 and c\ipal in 2 ca‘^cs 
of Ludwig’s angina in this bcnes Two patients 
stopped breathing during the administr ition 
of pcntothal but both sunaacd Jn one of 
thc-'C, respirations began after the injection 
of 1 ampul of me(ra 7 ol and a brief inters al of 
artificial respiration 1 racheotoms was re- 
quired in the second patient who was uiieler 
light anesthesia and went into spi'-ni, partK 
soluntars, during the operatise procedure 
Ihc diagnosis ot Jmdssigs angina was recog- 
nized onh after operation so that the lack of 
preparation for the trealnieiit of operatise 
complications was ncarls fatal The operatise 
course of the 4 remaining jiaticnts ssas un- 
cs cntful 

Bailes (3), who slrongls recommends esi- 
paii (esipall for Ludwigs angina has used 
this agent in his last 4 cases without ans un- 
toss’ard respirators complications f:;) He uses 
the operatise approach adsocated hen 
These experiences in anesthesia seem to in- 
dicate that intrascnous barbiturates arc the 
safest choice in this condition ssliich is, at 
best, fraught SMtli danger I’entotiial sodium 
IS preferred Hus is oflcrcd as a suggestion 
which future expcncnce maj or mas not 
substantiate 

Its use must be restricted to those familiar 
with the administration of pcntothal Lunds 
(25) suggests that, if pcntothal is used, a 2 5 
per cent solution would be best and he recom- 
mends that ossgen be administered through- 
out the procedure Atropine, i/ioo grain, 
should be administered before operation 
Coramine, 3 cubic centimeters, should lie mixed 
and injected ssith the barbiturate as a pro- 
phylactic against respiratory depression Arti- 
ficial respiration and repeated intravenous 
injections of mctrazol, 2 cubic centimeters, or 
picrotoxin, 3 milligrams (8), arc indicated in 
es'cnt of serious respirator)' depression The 
jaw must be supported, and preparation for 
emergency tracheolom} is essential Even 
should respiratory' cessation occur w'lth pento- 
thal, prompt emergency' treatment gives a 
good prognosis 


Recent animal cx-jicnmcnts rcjiortcd by 
Wccsc, suggest that iiitraycnoiis barbiturates 
may cause risjnratory cessation in cases ol 
sublingual phlegmon through .111 abnormal 
carotid sinus mechanism He ad\ ises waiting 
3 minuter after the induetion before operating 
as such an iiileryal would abolish this danger 
\s an adjunct to surgery sulfanilamide de- 
screes first eoiisuii ration Since the causatiy e 
organism in about O) jicr cent of tlie cases was 
the hemolvtic streptococcus alone or with 
some other organism sulfanilamide is indi- 
cated 111 o\er half of these cases It should be 
a rule to eulturo the wound, the floor of the 
mouth, or am related lesion in eycn case and 
to administer sulfaiiilamidi only in eases 
yielding hemoK lie siroptococcus cultures, for 
its possible ill e fleets ire not to be courted un- 
iieccssariK 

Siilfanilaniide was administered in 10 cases 
but in only 2 of these was its administration 
accurate and tin organism jiroecd to be a 
hemolytic streptococcus In i case spon- 
taneous drainage near the bast of the tongue 
occurred Operation and tracheotomy' were 
neccssan in the other Both rccoyered Of 
the S remaining patients, seyeral obyaously 
benefited but sketchy lUlministration of the 
drug or failure to take cultures prevents 
accurate reporting of these results 

Difhculty in swallowing often renders im- 
jiossiblc the oral administration of sulfanila- 
mide Where the drug is indicated it should 
be gi\en in maximum dosages (21) regardless, 
using prontosil or sulfanilamide in solution 
(21) by' hyjwdemiocly SIS if necessary', a per- 
fectly satisfactory route of administration 
Best results will be obtained if the drug is 
continued until healing is well advanced (20) 
Finally, let it be clear, that in these scy'crc 
infections, sulfanilamide is not advocated 
alone but only as an adjunct to surgical treat- 
ment Temporizing at this stage is an unjus- 
tified assumption of responsibility 

In a recent editorial (i), it w'as stated that, 
because of its sulphur content, pcntothal 
sodium should not be administered to patients 
under treatment with sulfanilamide How- 
ever, according to Long (22), this statement 
is based on theory and is not borne out by 
cbnical e\-pencnce 
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ilout heat, tppCed locaJl\ both before and 
after operation u beneficial A drewlng im 
pregnated a Ilh warm no rmal saline or Dakin a 
•olation genth packed Into the wotmd and 
aupported peneiTmil\ b^ fiaaseed poultice 
•erves excelletith Thk should be changed 
e\Tn 3 boors. 

Homans make* tbc foDcnring statement 
with reference to tbc use of coW 'Therefore 
It b almost inconceivahle that It (cold) iboold 
ha\T a faNTirable local action npon mflamm* 
tor^ conditions m which local hat and h\-peT 
emla are purposeful and nsefol phi'siotogtc 
responses. 'Inb statement is heartHs con- 
curred with and the use of cold ap^lIcatioDs 
In Ludwig I angina decned 

In view of the work of ilelenej (17 38 39) 
and others it b probable that anaerobes are 
a potent factor m the idrulenceof these Infec 
tloQs and that they are not recorded because 
uiualli onli aero^ cultures are emplojrd- 
Aruieroblc cultures In such cases should be 
roatiae. ^IdencN (aS) urges prompt and 
radical surgen that the tba^ ma\ be effec 
liveh oxy g enated. In gtngreoouj or slow!} 
healmg wounds \ieldlng anaerobic 

cultures, bidrogen perozlm lirlgatlotis (14) 
and sane peroxi^ dressings ^37 s8 39) are 
d efini tely Indicated Dramatic unpro\'en>eiit 
In the local and general cooditxm will follow 
their use. 

Parenteral fluids are often required nnce 
the oral intake ma) be Interfered with through 
difficulty In swallowing 

SU1IUAB^ AND CONCLUSIONS 

Ludwigs angina b an infcctwo in\-dvmg 
the tirtues of the tubrnaiQIarv and sub- 
lingual regions and b chiractenicd b\ a non 
fluctuant brawnr edema In these areas. Grot* 
pus ma\ appear late Immedbtc surgical 
relief b indicated once the diagnosis b made. 
The deep cemcal fasda and m>lohvDld 
musdes must be wideli incised- I^tolhal 
sodium ts recommended as a satbfactoir 
anesthetic provided one has a thorough 
knowledge of Its use Tracheotom) b oftm 
life saving Its indicatiocis maj be overlooked. 
The streptococcus alone or with other organ- 
Icmt occur* m 73 per cent erf the cases. \nac 
robic organisms arc often pres en t Sulfanila 


nude U of great value b cases with poJibe 
•trcplocDcnis hemol> Ileus cultures. 7 Jnc 
perodde b Indicated when anaerobic orgtn- 

ism* are present The chief complkatjon ire 

respiratory ofastructioQ pDeumonla, exteo- 
noo of icpsiv and septicemia. AH gl\T a grave 
prognosb. 
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THE FORMATION OF GANGLIA AND CYSTS OF THE 
MENISCI OF THE KNEE 
Obicrvanon* on the Golgi Appirattis 
E.S,JUNGMD Die,, F R.CS-, F ILA.C3 Mdboomc, AnttrtE4 


T he methods of histologiaJ {nvcsti 
gatioQ vhich are usuilly to 

tww* removTd *t opcriuon are the 
routiDC forraj of tttlmng and fuch 
other*, In tpedal case*, as caa be applied to 
matcnal hept In the ordiiur> and commoolf 
used fixative*. 

AltbouA In the face of a number o( Trefl 
knenro false propbedr* that certain fidd* bad 
been Srdl reaped, another mch statement 
may be Dl advised, it seem* probable that 
there is little further to be discovered In awn 
mooly observed pathc^oglad conditknu by 
tbe tae of present apparatus and onfioary 
tUining method*. That thl* is genenOy 
thought of QOiTul tlnoes is shorn by the In 
creaaog oae of oer methods by hls^logtsts. 
Technique*, borei'er rhldi are rdatfvdy 
cimple in a laboratory where materia) may be 
obtained at will and at ttu table time* beocne 
Irksome and teduta, U tut difficult, when 
applied to human tisroes obtained at opera 
tjon. NeN-ertbAcM tnch special method of 
stody moat be applied to pathological coodl 
tkm* if advances are to be made In patho- 
logicil hi*tolog) The ad\-antage* of thdr In 
trodoctun have been abundantly demon 
ftrated m the case of brain tumor*, hot only 
do the result* throw light oa the patbolopcal 
coTKfitkm bat often the abooanal condition* 
niggat aphjiations oS noimiDy ocnirring 
phenomena. 

For »oine time the writer has put aride part 
of tttsue* removed from operation case* for 
special study and in appropriate case* for In 
TatigntioQ of the Golp appaiatu*. Despite 
tbe fUtcroent that the Golp apparitu* of the 
cell* of synovial membrane had not been ob- 
•erved (lo) tbfa structure was found to be 
demomtrable readily in boman tisme*. "nd* 
observation ha* been recorded (9) 

Fm tim Ow IVm StTTka. 


The method used wa* D* Ftno * cobalt 
mtrate-silver imprepution techmq* la 
thia method early firatloQ In the cobalt ni- 
trate formalin mixture 1 * eatential I have 
been able to obtain fan- and e\« good raolts 
with th}Tofd gland and other thsnei ahre 
fixatiDD had been delayed for i and, in cold 
weather 3 hour*. With sj-omdil merohrinc 
cdls, howevtr result* can te obtained. In my 
eapeticiice, only after Immedkte fixatioo Tbe 
pceparmtloai are obtained when tbe na 
tcnal b dropped into the fixative on the 
operating taUe 

The observations made on the Golp anpa- 
ntos of tbe celb Is piiglia tsd cjati of the 
armUnnar cartHage* of the knee leqned to 
throw light OG some of the proUan* of thdr 
developoeot and therefore are ffiscoaed here. 

garouKitCAi. oi^iActEaiSTics 

Is the eadjest itan of fonnatloti of gan^ba 
there U a proliferation of ceD* In the wall of 
the Joint or Imdon sheath. Theie ceD*, at tbe 
same time, betxene spberofdal b shape and 
swoUen and thus much larger than their 
nel^ifaora. Tbe abundant protoplasm am 
tain# vtcoole* wbkh, like those of ordinary 
synovial cefls, contain matentl not caifly 
tlahiuL A modnofd material also collect* 
b et we en tbe ceD* and separate* them from 
etch other 

These areas— there are multiple fod of ceil 
activity— gradually enlarge both by involre 
ment of other rrfl* at the periphery and by 
IncTcaae In the amount of intercelhiiar matC' 
rial In the regkm- Gradually so much material 
accnmulate* that relatively few or even no 
cefls are to be found in tbe middle 0/ the 
effected looe 

These vanOQ* fod maj coalesce and *0 u 
the ganrikm be examined at an early itagt 
it may be multkj-atk but at a late *tage ‘t 



KING GANGLIA AND CYSTS OF MENISCI OF KNEE 151 


ma}’- show, unless the process is progressing 
at the periphcr}'^, but very few cavities or only 
one, perhaps irregular, cyst 

The changes occumng in cysts of the me- 
nisci of the knee are stnctly comparable with 
those seen in ganglia Mmor differences need 
not be discussed here 

The walls of the final C}^st or cysts are lined 
with a modified connective tissue which is like 
that forming typical synovial membrane It 
IS assumed that the evidence for the connec- 
tive tissue nature of the synovial limng is 
appreciated A review of the literature or a 
study of sections of this tissue leaves no doubt 
concernmg its morphology Mention is made 
of it smce some recent articles refer still to 
“endothehal” hmngs 

The sequence of events then is that, m cer- 
tain areas, cells become enlarged and at the 
same time there is an accumulation of muci- 
noid material When the active stimulus dis- 
continues, the process ceases and the cells at 
the penphery become, or those which have 
been but slightly affected remain, spindle m 
form and the central material is thus sur- 
rounded by tissue which is of the synovial 
type 

The problem in the interpretation of these 
observations is whether the process is a de- 
generation or IS the result of a remarkable 
cellular activit)^ and secretion 
In order to decide this question the best 
critenon seemed to be the character of the 
cells which were found m the “degenerating” 
areas Since the state of the protoplasm in 
mmor degrees of change is not easy to deter- 
mme, recourse was had to the cytological 
“organoids” which are known to be affected 
rapidly by adverse influences 

THE GOLGI APPAUATtJS 

The Golgi apparatus of cells of synovial 
tissue has been more readily demonstrable in 
abnormal than in normal conditions This is 
true even in cases in which the reticular mate- 
rial is not apparently greater in amount 
Some cvpenments suggested that this was 
due to differences in hydrogen-ion concentra- 
tion However, in so far as the fixing solution 
IS an un-buffered slightly aad solution, it is 
probably due to some more subtle factor 


Whatever may' be the cause of differences 
in impregnation, care must be taken m making 
compansons between the large cells of the 
ganglia and normal cells Such comparisons 
should be made between the large cells and 
such others in the same section which are by 
ordinary' histological cntena “normal ” This 
also overcomes the difficulty of compansons 
between tissues m which silver impregnation 
may be slightly' different 

The Golgi apparatus of ordinary synovial 
cells IS, m sections, a reticular structure vary- 
ing somewhat m size and shape and also in its 
position in the cell, in general, it resembles 
that of a connective tissue cell but is decidedly 
more developed and prominent When the 
cells are altered, as e g in mild forms of 
mflammation, the Golgi matenal is greater 
in amount and still more pronunent This 
prominence is apparently associated with a 
larger amount of secretion since it is most 
obvious in the larger (more voluminous) cells 
and in those nearer the surface, in addition 
the apparatus is related in position to vacuoles 
in the cells 

In gangha extraordinary changes are to be 
observed The cells which become swollen 
contam an extremely complex Golgi appa- 
ratus It IS difficult to obtain a complete idea 
of the structure of the apparatus in thm sec- 
tions smce only part of it is seen (the larger 
cells are 30H, or even larger, m diameter) and 
in thick sections the superimposed portions 
cannot be seen and disentangled readily Ob- 
servations were made therefore on both thin 
senal sections and medium sections 

In the affected areas, the Golgi apparatus 
of even the smaller cells becomes considerably 
enlarged and occupies a large part of the cell 
protoplasm As well as occupymg the mam 
portion of the cell as it does m the restmg 
state, it extends into the protoplasmic proc- 
esses This results in gross irregularities of 
contour 

In some of the cells the Golgi apparatus in- 
creases m amount part passu with the cellular 
enlargement, but in many, especially' the 
largest cells, the amount of Golgi matenal 
appears to be disproportionately large The 
prmcipal portion of the matenal adopts a 
penpheral position, though processes may 
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pus Into the ceatnJ enm of the cell espedhOr 
to and around Ttoxles. In man> cues this 
appearance which Is very characterfsdc of 
some sectkmi (Tlga. 3 9 and 10) seems to 1 m 
due to shrmhage of the protoplasm towd 
the boundary of the cdl and thus glt'ea me 
to eccentric condensation of the reticular 
material In other cases however there U but 
Uttk eridencc of shrinkage and the peripb- 
enl position ma\ be regarded u actoal 

In a microscopk: section, this structore is 
cut aatna so that it appears hi more than one 
sectiotL If the middle sectioa is shown the 
Golgi apparatos appears u a ring whlcb ts. 
in places, more or Irts IhlcLened (Figs. 3 and 
10) If dtber the prorimal or distal part is 
shown then the apparatus appears as a net 
work (Fig 9) 

At fir* right these structures gl%-e the 
appearance of irregulari) Impregnated nndd 
and in unstained sectioni were at first le 
garded as such. Herwever a ben section* are 
stained (with alnm-carmlnc, bematosylia, 
etc.) the nucleus Is readll) recognizable Ijmg 
within the cavit> of the Goigl ring Ind- 
dentaHv the photomicrographs fflostratnig 


the raorpholo^ of the appantns were made 
from sections li^tly stained so that the retie 
ular material abould not be orenhailowed br 
other features The nudd therefore are net 
displayed deariy (FIgv S aj>d 10) In stained 
sectJOQS also protopkam can be doermed is 
the truddk part of most ceOa, so that the et 
pUnatioD 01 an artefact nature of the rtng 
appearance can only be parth true 
An appeaiaJKT similar to this though la* 
weD drvTJoped Is to be seen at thnet in cells 
of normal aj-ncndal membrane At first I wu 
cortlcnt to regard it purely an artefact, but 
though it may be due partly to Imperfect fan 
pregnatioD the ohaerratfons made on ccQs In 
pngfa suggest that It is a type of structure 
whkh it Is neceaiary to reojgnize- 

Tbe typical entire structure is a more or 
less ajmj^tte basket which sunouDds the 
nudeus ijid the \'acuoles in the protoplasia 
It Is composed of an irrcgularh undulated 
sheet whkh in most cases, shows nummo 
fenestrations of varying shape and size. Thb 
giiea a lattice work appearance which may 
be Inegulax but at timn Is remaTkabl) tegu- 
lar In structure 
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Fig 4 Photomicrograph of portion of wall of ganglion 
showing typical “s>Tiovial''lming The deeply stained Golgi 
apparatus and the lighter nuclei may be seen in some cells 
y.iSo 

Fig 5 Photomicrograph of the wall of a cyst of the 
meniscus shomng the Golgi apparatus of the cells The 


nuclei are recognizable as more hghtly stained structures 
X396 

Fig 6 Photomicrograph of portion of a cyst of the 
meniscus The synotnal lining is one cell thick and re 
scmbles endothelium X264 


Although in many cells the basket is com- 
plete and in others incompleteness seems to 
be due to mechanical removal of portion of the 
structure during the preparation of the sec- 
tion, in other examples the basket seems to be 
genuinely incomplete or only partially devel- 
oped I^ether the hiatus be regarded as a 
large fenestration or as imperfect develop- 
ment of the reticular matenal is probably im- 
matenal m the present state of Ijiowledge 
Between the tjrpical cells and lymg m the 
mucoid matenal there are small anuclear 
pieces of protoplasm which contam a certain 
amount of Golgi material This is still well 
impregnated with silver and seems to be com- 
parable with matenal observed in des- 
quamated cells m actively secreting states 
elsewhere In some of these the Golgi mate- 
nal IS reduced to a number of granules in- 
stead of the usual network This is the excep- 
tion rather tlian the rule, however, usually as 
the protoplasm disintegrates the Golgi ma- 
tcnal disappears 

In the later stages, w hen the active process 
has subsided, the tissue lining the c\'st shons 
cells, whose Golgi apparatus is closely similar 


to ordinary synovial cells, 1 e , it is a reticular 
mass about the size of the nucleus and occupy- 
ing the main area of the protoplasm (Figs 4 
to 6) 

ANALYSIS OF STODY 

The study of tissues by any new — or pre- 
viously unused — method of examination opens 
up avenues of approach to various problems, 
but at the same time results obtained by such 
methods require careful interpretation and 
may, m themselves, add further complica- 
tions 

The matenal descnbed here may be con- 
sidered therefore from two points of view 
(a) in so far as it gives further information 
concermng the charactenstics of the Golgi 
apparatus of cells in general and (b) as it 
helps to elucidate the questions of patholog}^ 

a. The Golgi apparatus is a special part of 
the protoplasm of tissue cells, both animal 
and plant, nhich is demonstrated b}" staining 
bv osmic acid or impregnation u ith silver It 
appears to be fluid and lipoidal in nature Not 
only has it been demonstrated in almost all 
cells but has been obsen^ed in unstamed cells, 
so that there seems little doubt as to its actual 
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pus into the ouml tm of the ceQ opraaOv the ixtorpholo^ of the apptntia vert node 
to tod tiDuod ^'acuokt. In nuoy cam thu frotn seetkma ught]> itained to that the rvtk 
tppenrutce Thldi u vrry duncteniUc o( oUr raatmtl ihouki not be oTtnhadowfd br 
toiue tection* (Figa. j p and 10) teTnii to be other featnm. TV aocln therefor* tre not 
dae to ihriotage of the protoeJaara towtrd <ll^It>-ed dearly (Fip- 8 and 10) In •talari 
the boniuUiy the ceil and tout gives nae seeiloGs alto protoplasm can be ditcmed in 
to eccentric condcusaUon of the retkolar the middle part of mott ceila, to that the rt 
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In a mfcrotcc^ teclkm thh stnicture U well drreioped It to be seen at tunei in ceDi 
cut acroet so that It ippean In more than one of normal fvno^■lal roemtiTane At first I wu 
tedlon. If the middle lectlon I* »hown the content to rejard it purely an artefact, but 
Goln apparatui appears at a ring wlucb b, though It ma? be due partly to Imperfect hn- 
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10) If either the promnial or distal part I* gan^ia tnggett that h is a type of structore 
therm then the apporatut appear* a* a net wbidi It Is oecemrs to recojnlxe. 
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At firtt right there structure* gfn the Jest complete bosket which *uiTOunds the 
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Tig 4- Photomicrograph of portion of viaU of ganghon 
shoinng typical " synovial ” limng The deeply stained Golgi 
apparatus and the lighter nuclei may be seen in some cells 
X3S0 

Fig s Photomicrograph of the nail of a cyst of the 
meniscus showing the Golgi apparatus of the cells The 


nuclei are recognizable as more lightly stained structures 
X396 

Fig 6 Photomicrograph of portion of a cyst of the 
meniscus The syno^nal limng is one cell thick and re 
serobles endothelium X 364 


Although m many cells the basket is com- 
plete and in others incompleteness seems to 
be due to mechanical removal of portion of the 
structure during the preparation of the sec- 
tion, in other examples the basket seems to be 
genuinely incomplete or only partially devel- 
oped IVhether the hiatus be regarded as a 
large fenestration or as imperfect develop- 
ment of the reticular matenal is probably im- 
material in the present state of Imowledge 
Between the tjrpical cells and lying m the 
mucoid matenal there are small anudear 
pieces of protoplasm which contain a certain 
amount of Golgi matenal This is still well 
impregnated with silver and seems to be com- 
parable mth matenal observed in des- 
quamated cells m actively secretmg states 
elsewhere In some of these the Golgi mate- 
nal IS reduced to a number of granules in- 
stead of the usual network This is the excep- 
tion rather than the rule, how^ever, usuall) as 
the protoplasm disintegrates the Golgi ma- 
tenal disappears 

In the later stages, when the active process 
has subsided, the tissue limng the CTst shows 
cells, whose Golgi apparatus is closelv similar 


to ordinarj’ synovial cells, 1 e , it is a reticular 
mass about the size of the nucleus and occupy- 
mg the mam area of the protoplasm (Figs 4 
to 6) 

ANALYSIS OF STUDY 

The study of tissues by any new — or pre- 
viously unused — method of exammation opens 
up avenues of approach to vanous problems, 
but at the same time results obtamed bj'^ such 
methods require careful mterpretation and 
may, m themselves, add further complica- 
tions 

The matenal desenbed here may be con- 
sidered therefore from two points of view' 
(a) m so far as it gives further information 
concemmg the charactenstics of the Golgi 
apparatus of cells in general and (b) as it 
helps to eluadate the questions of pathology' 

a, The Golgi apparatus is a special part of 
the protoplasm of tissue cells, both animal 
and plant, w hich is demonstrated bj staining 
by osmic acid or impregnation with silver It 
appears to be fluid and lipoidal in nature Not 
only has it been demonstrated m almost all 
cells but has been obsen'ed in unstained cells, 
so that there seems little doubt as to its actual 
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oditence Le. it U not uiirtefict Ithubevn 
iboKn to be associated dotdr mth tiv pro- 
ductuQ of Mcretioo products by ao many ob- 
servcn that a rdatiooiblp between it and tbe 
fonrutuo of aeoeuoo k row de£nhe Tbe 
way in wblcb it forms or nvvinw iecretloo 
grannies is stHl ancertun but it la not neces- 
sary to ductxss tudb detaila bere. 

\\Tien a cell becomes actn'o and seartkin 
occiffs, the Golgi apparatus becomes hyper 
tiopbied sometimes giwtlv so and idth 



FI( lo FlioUuiuj^ I tpti to tint ibtnrm m Vi( 
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cessation of aetrrlioQ It again becomes BniUrr 

Different kmds of change have been obsmed 

In different celli, in tbw ciraunstanca, bat 

iooease in the asormt of the Golgi material 

b invariable. Sometunes there b 

tioD to and occupatmn of all parts of the 

protopUam 

Id the oarapJcs described here there b an 
alraoidinaiy hvpcTtrophy of the Golgi mi 
tcriaL In t^ck scctioas the basket dm 
acter of the material b vei> retdilj seen. 
Such fomia have been described In other crib 
(3) but I have not observed any crib or seen 
Qlustntions which show this feature so i^dl 
as do the large crib in the vralb of devriopoig 

Another morphological feature of the snp*- 
ratos described by Hkschler and Bowen u Its 
essentlallv lamcuar Btructure. Bowen con- 
ndered tliat the chaiacterbtk rebcolar tp- 
pcaiance is what would be seen on oplt^ 
section of curved plates. I haw been uciUe 
to satisfv mvielf that thb b so for some crib, 
but in others there b no doubt of tbe lamdbr 
architecture Thb b m efl shown in some of the 
large crib m developing owts of tbe memsa 
and In some cases tbe bmcDx are 

unbroken but usuallv there are 0/ 


x»w 
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varying size and shape in the plates giving an 
irregular latticc-\v ork appearance 

Secretor} granules were not demonstrated 
but the vacuoles v ere closclv associated v ith 
portions of the Golgi apparatus, usuallv sur- 
rounded complctch or in part b\ the im- 
pregnated material 

In Uicse conditions therefore, uhen tlie 
Golgi apparatus is an extrcmelv Mell devel- 
oped and robust bod\ , it is casa to determine 
the general features of its structure 

b, RclatncK few obsenations ha\c been 
made on the changes occurring in the Golgi 
matenal in pathological conditions Disinte- 
gration of the apparatus has been shown to 
occur when cells undergo degeneration and 
autoljsis This is well shown in degeneratne 
areas in tumors and is reflected in the ncccs- 
sita' for carlj fixation of tissue for the demon- 
stration of the structure It a\as scnsitueness 
of the Golgi material to adxerse influences 
that suggested that the condition of it in 
ganglia might throw some light on the nature 
of the processes occumng 
Various hj^DOtheses have been put fonvard 
to account for the development of tliese evsts 
In prexnous papers the writer has show n that 
the q'^sts both in ganglia (8) and m the menisci 
(7) come to be lined bj a connective tissue 
wluch is like synovial membrane Others 
have confirmed this, hence tlie hypotheses 
depending on the supposition that they are 
lined with endothelium need not be considered 
Several wnnters however refer to the de- 
velopment of cysts as being due to mucoid 
degeneration (i, 2, 5) In the papers men- 
tioned (7, 8) the wnter submitted the opinion 
that the process was not degenerative be- 
cause, m the mucoid areas, the cells were well 
developed, the nuclei did not indicate any 
degenerative change, and in the protoplasm 
of the cells there were secretion droplets 
In so far that in the fully developed condi- 
tion there are no apparent cells in the q'^st 
fluid, the cells originally occupying this area 
must have died To this extent a "degenera- 
tion” has occurred However the problem is 
whether this degeneration is primary or 
merely incidental to the particular form of 
cellular activity and also probably to the 
segregation of the cells from their blood 


suppU In the vcr\ mass of mucoid matenal 
formed and therefore sccondan to such ac- 
tixitx It would seem reasonable not to tm- 
plo\ the term “degeneration,” which has 
come to be used loosih for conditions which 
arc normal and pin stological It is not tm- 
ploxed in descnbmg secretion c g , in the 
epithelium of the alimcntan canal, wlierc 
some cells are cast off during sccreton ac- 
lmt\ 1 prion, since degeneration means a 
breaking down it seems unlikelv that such 
a process could result m the formation of a 
vcr\ complex protein— 1 form of mucin 
In the material prcsentefl here there is 
another item of exndencc In the areas of 
mucoid change there arc, in the enlarged 
cells, extraordmanh well formed, indeed com- 
plicated, Golgi bodies Manj of these present 
a complex and mtneate structure Fheir com- 
plcxiU apparently is due in large part to the 
accommodation in a rclatix eh small space of 
a greatly luTpcrtrophicd structure Surface 
irregularities arc to be correlated with irregu- 
larities m the shape of cells Sphencal or ox oid 
cells contain rounded or ovoid bodies In 
some of the smaller, 1 e , those whicli arc dis- 
integrating— as do cells in active secretion 
elsewhere, eg, mucous cells— the Golgi ma- 
terial is still well formed and is just as deeply 
staining as is the matenal m the larger cells 
or the normal cells in the same section but at 
a distance from the affected area Indeed all 
the Golgi matenal m the "degenerative” 
regions is much more obvious than is that in 
the normd zones Several of the observations 
xvhich I have made on synoxnal membrane 
were first earned out m this tissue, the siemfi- 
cance of minor vanations of stricture etc 
only becoming apparent in these robust ami 
easily observed bodies 

From the point of view of 
ratus therefore there is no evidence of "dcS^ 
oration” in the areas of murmr) no. ‘“^gen- 
until a very late stage The affected cefls ^mw 

prrtoplasm contammE well dedo^'j™"! 

SUMMARY 

The tissue cells of gancln nna 
menisci contain droplets nf ^ ‘-ysl-s of the 

niucinoid mate- 
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ral etc. whidi re»cmble the result! of cellular 
acti\-ity more closely than tho« of proto- 
pltmuc duintegration. 

The Golgi appaiatUB of these ceBi b hyper 
trophled and eitremcly complex in atruc^re 
and thii strongij lupports the view that 
ortological chan^ arc due to cellular ac 
tivity rather than retrogreaaiofi. 

Since some forma of ph\uological aecretoiy 
actrvitj result ultimatdy m diaappeaiancc of 
relit, thu might be regarded u a degeneia 
bon but m fuch cases thB B a normal proceaa 
and thtB Is different in degree as well as In 
kind from other true (or primary) degcoera 
tivc conditions. The formation of normal 
joint fluid B such a process, and the changes 
In gan glia, etc are of the tame kind 

The areas of mtcrceDnlar mudnold dc 
generatim,” which are the early stage of 
development of arils, are thos the result of 
aeaebom 

Gan glia, and cyitx of the memtsa therefore 
may Ik regarded as aboormaJ new joint 


■paces and are not fmidiiDentally de^ 
eradre 
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IRRITATION OF THE RESPIRATORY TRACT AND ITS 
REFLEX EFFECT UPON THE HEART 

L CORSAN REID, M D , and DONALD E BRACE, M D , New lork, New Aork 


I T has been recognized for some time that 
durmg anesthesia with intratracheal 
technique, particularlj^ in the lighter 
planes, there ma}' anse abruptl}', dra- 
matically marked respirator)^ difficulty and 
very obvious circulator)' derangement Proba- 
bly, this happens most frequently with 
cyclopropane These disturbances, however, 
after a vanable penod of time suddenly 
vanish leaving no clue as to their causal 
genesis or of the mechanism of their dis- 
appearance 

These phenomena seemed worthy of in- 
vestigation by means of the electrocardio- 
graph especially in regard to the part played 
by the heart in these circulatory derange- 
ments It was felt that vanous mechanical 
appliances regularly employed m the closed 
t)'pes of anesthesia might play a provocative 
r 61 e in these most undesirable reactions 
Accordingly, a senes of patients who received 
uniform pre-operative preparation but differ- 
ent anesthetic agents were studied bv the 
electrocardiograph, dunng the actual in- 
sertion of the tube, inflation of the cuff, 
spraying of the throat, or the introduction of 
the bronchoscope Many records were made 
both before and immediate!) after instituting 
these different forms of imtation in the 
respirator)' tract 

The present stud) embraces 35 patients 
While electrocardiographic changes appeared 
in a fairh high percentage, m 10 there seemed 
to be indisputable reflex effects upon the 
heart as a result of the irritation of the 
mechanical agents used in the respirator\ 
tract Sc\cn of these cases are presented as 
illustrating the wide vanct\ of cardiac 
reactions encountered 

PRESENTATION OF C \SES 

Casl I No j36S Lead - in Figure 1 C\dopro 
pane anc-'llic-wa wa^; u'^cd The left part of the upper 

IrrrtTi ihc New \ork Mclical College and Hower Fifth \\-c 
Ho piial 


tracing shows a regular sinus rhjthm, the insertion 
of the tube coincides with the beginning of the 
tracing, there appears suddenlj marked vagal in 
hibition with escape of deeper auncular centers and 
also escape of one ventricular center, then a group 
of three auricular extras) stoles appears, followed be 
single extrasystoles In the low er tracing one sees a 
similar arrhs thmia with bradycardia and auncular 
extrasystoles during removal of the tube (at begin- 
ning of tracing) follow mg which there is a rather rapid 
return to a normal sinus rhythm In this part of the 
tracing there is some deformation of the tracing 
caused bv movement of the patient 

Case 2 No 3558 Lead 2 in Figure 2 Cvelo 
propane anesthesia was used In this case the tube 
was introduced and allowed to remain in position for 
a time The white perpendicular line on the left side 
of the tracing is a signal marking the beginning 
of the inflation of the Water’s cuff, one sees im- 
mediatelv, thereafter, prolongation of the P-R 
interval m some beats, marked prolongation of con- 
duction time of a few auncular extras) stoles and 
later vagal inhibition with one escape beat, then a 
return to normal sinus rhvthm 
Case 3 No 3286 Lead 2 m Figure 3 C)clo 
propane, nitrous oxide, oxx'gcn and ether anesthesia 
was used In this case a regular sinus rhxthm is 
present until insertion of the tube when immediatel) 
ventricular extras) stoles appear with an escape beat 
after the first extrasx stole 

Case 4 No 3264 Lead 2 in Figure 4 C)clo 
propane, nitrous oxide, oxx gen, and ether anesthesia 
was used The tracing at the left, before tube in 
sertion, and the one at the nght, after tube insertion, 
show regular sinus rh\ thm In the middle portion of 
the tracing onl) , dunng insertion of the tube, one 
sees xanform ventricular extrasx stoics 

Case 5 No 3362 Lead 2 in Figure s Nitrous 
oxide, oxygen, and ether anesthesia was used Lpper 
tracing shows a regular sinus rh\ thm with low T- 
waxes Dunng insertion of tube, lower tracing, the 
sinus rhxthm disappear^ and a regular aunculo- 
xcntncular rh)thm appears without /’-xxaxes, near 
the end of the tracing sinus rhx thm reappears 
Case 6 \o 3425 I ead 2 in I igure 6 Nitrous 
oxide and owgen ane-thcsia was used Lpper 
tracing represents a control with regular sinus 
rhxthm Dunng in'^crtion of the tube, left lower 
tracing a marked bradxcardia appears with blocked 
auncular cxtnsx stoles Then the registration had 
to be stopped because of patient moving, following 
which in the nght lower tracing is seen a gradual 
disappearance of bradxcardia with return of normal 
sinus rhx thm 
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ric. uU \ »ca* ^ohlUtloD hk ctcsp* <rf derpvr 
CCS Un mod uikoki exlfk«j >toln dunf haortioo oJ tote 

Lao: 7 \ j4 3 Letd 3 In Flgoie 7 Nltnmi 
oxide and oxygen ucktbok xns The oppcr 

tndnx rcfulnr fiont tichjcnrdk 1th f r 

T Kara Dunnf iA*ertIoa <4 t be loser tndag 
Dtanr a ncuUr extru^tola ppear od tb heart 
rat bcTcajia. 

Utese tracings abotr luch altermtioiu m 
extrao'stolet, both tancular and vTntnoiUr 
ddaNTd cnnductioo time alowing of the hcfut 
with eacipc of deeper center*, etc. It b meH 
kjto«D that ftjrtn't hmtaA during aonibeMt, 
particolariy tnth cydopropane, arc tTij coo 
moQ HovevTr In oar ejperiment* it wt* 
\Tn itriJng that tbe*e changes In the eJectio- 
cardkigTim occurred only during the mechan- 
ical untatioa caused tn insertkia of the tube 
or Indation of the cuff etc and diaappearrd 
when the hntaUoa had cea*e<L Moreoter 
according toRobblniand Baxter prolODgabon 
of the P R Inten'Bl and the severer tj'pca of 
auriculoventrrailar block cannot be assumed 
to be tn effect of cyclopropane. 

Tbc explanation of ih^ effect* on the 
heart coenmg on immediate]} after icaertko 
of the tube or Inflation of cuff, etc and occur 
ring at DO other time can be explained ade 
quatdy on]} by asimniDg a audden increase 
in tone Tins b intefllgfblc ool} In 

tenna of a reflex m these itutanccf from the 
upper respiratory tract to the heart 

The evidence that aucb cardiac reflexe* arc 
of a Nwgovagal t)pc whether ongmatlng in 


the trachea larynx, bronchi, oc hrog b tnb- 
atantisted In a wav b} the fact that all thoe 
effects can be duplicated bj carotid ifaiui rc 
flexes (6 ii) mottover the mjectioo of 
acetj'fchoUne baa gircn very mnjbf dectro- 
cardiographJc finding*, Scheif (jo) and Barnet 
(16) 

HISTOR\ 

The older bterature contain* man} refer 
eoct* to pulmocorduc reflexes (4, 9, 19} lud 
tbete haNO been further citCD^ by many 
recent contributkcL* (la 35) all of which 
hai-e bees well tummarbed by Schwdtar 
Tbert are twoolrvious w»>'*o< eipiiiniiig tboe 
effects 

I Reflex effects unon the heart center*, 
•ueb as enua node aurKnlar \'entricular node 
etc. The inhibition of the heart met *1 
bradixardb and anncuIovTutricukr block u 
weD a* auricular and A-entricular cxlra*y*toJcs 
ma} veiy well follow as 11 weiJ known, from 
A'Bgal effect* being transferred to tbc ipedfic 
Ltssue or to the myocardhun itsdL 

a Reflex effects 00 the coronary aito} 
with alteration In blood flow volume tod rate, 
etc The extras}'*tole» might also be ex 
plained upon the basu of a pulmococtsury 
reflex. This polmocoronarx reflex wai firxt 
suggested b} bdierf and It h weD known that 
the dectrocuffiograin in pulmonary cmbollani 
rnn \ be similar and frequently is indhtin- 
guishable from that fonnd m coronary 


Pntses«d cwxlnctioo it™*, dmt* tnMUtioa aad oopc beat Junn t cuff taft j l l iw 
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Fig 3 3286 Vcntncular extrasystolcs immediately after insertion of tube (cyclopropane, NjO, Oi, ether) 


thrombosis Decreased coronary blood flow 
may very well mitiate evtrasystoles, but due 
to the tj^De of T-wave found in the electro- 
cardiograms of the present study it is not 
probable that there was a particularly marked 
decrease in the blood flow in any verj^ large or 
extensive areas of the myocardium 

The experimental contributions in the 
literature which would substantiate this re- 
flex conception are many, and a few may be 
mentioned at this time One of the best 
known IS the so called Kratschmer reflex m 
which irntation of the nasal mucosa by gases, 
faradic currents etc , gives nse to car- 
diac inhibition and respiratory disturbances 
Churchill and Cope have shown that the 
slowmg of the heart and the rapid shallow 
breathing m congestion and edema of the 
lungs are dependent upon a nervous mecha- 
nism, and this is probably a vagovagal reflex 
from the lungs to the respiratory center and 
heart Hamson et al (7, 8) have shown that 
increased pulmonary blood pressure either 
arterial, capillary, or venous, reflexly stimu- 
lated respnation but no effect took place if 
the vagi were cut H E Hermg (10) in 1920, 
showed pressure on larynx of the rabbit 
produced bradycardia, others have found the 
same effect in anesthetized dogs, also that it 
disappeared after atropmization Sauerbruch 
(18), in 1932, descnbed cardiac inhibition of 
such seventy as occasionally to lead to death 
at the very instant the bronchus was con- 
stncted Felix has made similar, even more 


suggestive, observations, m that repeated 
trauma to the bronchial mucous membrane 
led to cardiac arrest, and what is particularly 
important this occurred only during the 
bronchial irritation 

R Nissen reported that on constncting a 
bronchus durmg a lobectomy m a girl of 12 
years, there arose a temporary cardiac arrest, 
and subsequent touching of the bronchus gave 
a similar result Adnan has shown that pull- 
ing up on the trachea increases the number of 
afferent vagal impulses, while pulling down 
decreased them 

The anatormcal basis of the foa for the 
origination of these reflexes has recently been 
described by several workers Accordmg to 
0 Larsell there are three groups of nerve 
plexuses m the lung (i) bronchial group, 
(2) vascular group, and (3) pleural group 
More recently, Sunder-Plassmann has brought 
excellent anatomical evidence to support this 
conception, and has added details of ^e nerve 
distnbution m the mtrapulmonary bronchi 
Sunder-Plassmann states that the nerve 
supply to the bronchi is not unlike that of 
the gut, and he has demonstrated the existence 
of large numbers of nerve elements in the 
heavy connective tissue arranged m bundles 
around the bronchi He also descnbed other 
forms of nerve receptor elements m the 
epithehum of the mtrapuhnonary bronchi 

The course taken by the impulses ongingt- 
ing m the respiratory passages apparently 
may take one of three different paths and 



Fig 4 3264 Vanablefonas of ventricular eitrasystolesdunng insertion of tube (cyclopropane, NjO, O,. ether) 
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(Ig- j jjAi- Vancokr etJrirmkj rtrjtfam <tortDc to 
"trtiii o/ mbe CN|0 Ov rtfarr) 


poMlbl} urxlcr crrtain canditkiCLi, dia) liB\‘d 
overall Tliese are (i) UnpaUcs originating 
In rcsplratar3 potsagn ina> go b\ aiFcreiit 
\-agtl tibcn to the \Tigil center aad then by 
efferent ffben to the heart (a) aioQ refleiea 
within the ^'agal networt and hence pus* from 
long to heart without gouig through the 
centen (3) spread or ImoiatioQ of v^al ln»- 
pulses throu^ N'arioui ganglia to the tym 
pathetic nerves and hence to the heart 
The first would seem to be the most fre 
quest occurrence and undonbtecDv impulses 
arriving at the \»gal center over the afleteot 
nerve would spretid to Inixrfve the respiratofy 
center as w^ as effereoUv to heart In 
addition there are direct afferent vagal fibeia 
to the reapirmtorj center The second nroba 
bl> ocean although the erperlmenlal endeoce 
for it is Dot complete. It was found hv Carlson 
and Lackhardt that dectrkal stimulation of a 


lung In decerebrate frogs and tanks prodwed 
reactions on the heart and bkod rrewarr 
Others haiT reported similar finding Thb 
represents some form of itoq reflet althh lie 
autonomic nervous sjatem. Uso fri thh n»- 
nection It should be mentioned that 'xna 
Welaa has produced tnnllax ckctrocanSo. 
graphic tracings bn iaflatlog a baJloon b an 
esophageal dlverticulom. TTic ekctrocardb- 
gniphic alterations were pret-ented b\ atro- 
pine This leads one to suggest that the 
respiraton passages are potential loo for the 
origin of vagovagal reflexes which nii) be 
imtiatcd bt mcchamca] Imtation from vtiious 
agents, such as catbetcra, McGDl tabes, enfl 
hiflations, bronchoscopes, ipravlfl| of Uk 
throat etc. These reflexes mai then produce 
either a narrowing of the coronaries alii re 
suiting decrease In mj-ocardial Wood flow or 
inducL profound alteratiocs in the retctxo cf 
the sped&c vi»Qt of the bearL The net rtsoh 
of this is usuaffi a marked derangemeDt cf 
cardiac activit) 

Regarding the resplratoei duturhance it 
ouy be said that tha Is also assumed to be of 
reflex ongm the refleits havmg the «me 
source and inltiatiDg cause. The eiidence foe 
this respoatorv rt^ it not so complete ti 
that for the heart hown-er mhen ooe ceo* 
ddets the abmptnen of onset, the Intlmslc 
easocialion with obiwus raecfaanKal Inltitkai, 
snd the raplditj of Its chsappeirance the as- 
snmptioD of a irflei mechanism seems to hsve 
conadetable For example It is weD 

known itTi deep mspuatjon and cifiiatiixi 
cooiblned with coughing tod cJosint of th e 
glottis ran produce extrasyiloics, or If present 
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Fig 7 3413 Tachycardia and auricular cxtrasystolcs dunng insertion of tube 

(NAO,)LD 3 


even cause them to vanish This fact finds 
therapeutic apphcation by some patients Tvith 
paroxysmal tach3rcardia, sometimes with quite 
spectacularly beneficial results Of course, it 
IS self evident that the percentage of occur- 
rences depends on several conditions among 
which may be mentioned state of receptors in 
trachea, bronchi, etc , the status of the 
autonomic nervous system, and the state of 
the effectors m heart, vagal center, and 
respiratory center 

The occurrence of such a high percentage 
of alterations in the electrocardiograms in this 
mvestigation may very well be explained on 
the changes m the cardiac effectors because 
of the action of an anesthetic agent Accord- 
ingly, there is chmcal and experimental 
evidence which mdicates that reflexes onginat- 
mg in the respiratory tract and passing to the 
heart, vagovagal m type, can be imtiated 
rather frequently on the mtroduction of 
mechamcal agents of vanous kinds into the 
respiratory passages This mechanism may 
serve to explain many sudden deaths such as 
occur on water emersion when no water is 
present m the lungs and resuscitation fails 
(Scherf and Boyd, 21) 

It might be recalled here that morphme in- 
creases vagal tone and therefore has a tend- 
ency to enhance or potentiate the action of 
vagal reflexes This is important in view of its 
widespread use as a pre-operative medication 
On the other hand, atropme has a highly 


specific effect m abolishmg or mmimiamg 
vagal effects, and therefore would seem to 
possess the great advantage of decreasmg if 
not actually preventing many of the un- 
desirable features potentially present in 
vagovagal reflexes This would seem to con- 
stitute excellent evidence as to its high value 
m pre-operative preparation and gives further 
justification for its almost universal use com- 
bmed with morphine under these arcum- 
stances 

SUMMARY 

1 Irritation of any kmd, particularly that 
of mechamcal agents in the respiratory tract 
may initiate reflexes withm the autonomic 
nervous system havmg as its result, cardiac 
inhibition with altered function of the specific 
tissue, and resulting in a marked circulatory 
derangement 

2 These same irritations may set up re- 
flexes leadmg to marked effect on respiratory 
center with profound alteration in respiratory 
activity 

3 These reflexes are very important at any 
tune, but particularly so in light anesthesia or 
m structurally altered hearts, for all hearts 
under anesthesia are functionally deranged 
In other words, a normal^heart under anesthe- 
sia IS vulnerable to derangement from vagal 
stimulation or vagovagal reflexes as is a struc- 
turally altered heart without anesthesia 

4 The conclusion seems warranted that 
the introduction of mechanical devices into 
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the rejpIraloTj tr*ct «pccUlly In light aw*- 
thcsU, IS not iritbout danm and all such 
ctmtcmpJated pvrocedures &iQld ha\t tde 
quite pre-cpenitnrc thermpj tbt object ot 
whkh should be the mmimtzntkm or prrven 
tion of the undesirable reactkms pQtenUall> 
present m autcmomtc reflexes. 
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nsbUsct. 
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Fix Iftfuo-rpItbtQaiBtccflbeclkCTL, lUmeiMtufe 
bt\ WetDtEt of CrppCT con lol Ij'tnpfl DCkW of 
*8;tu«oftft PUbCDt tad tDtomn lirr 

mnoMi of Um tvaor ud dr-^rctwa of ibe hcck 

old bo> irbo had nxrtaaUjij to Uk Jub- 
nurillfliy tjinph ooda u tlie youngwt ptOeijt 
kooini to hB%'e bad ui cdtbebo^ of ibe 
lower lip Thu cue has Wo reported by 
Koodratexiko 

The j-DUQfwt patient la ouraene* w« a bo> 
of 13 j*ean (Fig 3) who had a grade i sots 
rcKKis ceil epltfadioaia of the lover lip Woeo 
last heard from be was abNi: aad veil 6 >'ean 
after operation 

Fort) -three of our patients (185 per 
cent) squamous cm ^thehoma of the 
lover lip addltkioal patient bad a basal 
ceilepitbcliomaof tbeuppcrlip Ofthapxmp 
of 43 patients 10 §!« a history of a precedinc 
lesiOQ sud> u a crack, harure or scaling area. 
Thirt} -nine of these patients were males and 
4 were females. The a>TrBge doratloD of signs 
or sMnptoms before these patients came to the 
dinic was %-eais. 

Eighteen of these patleots had lesions of 
grade 1 malignsnc) 18 of grade 3 5 of grade 
3 aad 3 of grade <. In other axffda, 36 (84 per 
cent) of these squamous cell epilh^roas of 
the lover lip were of the two lover grades of 
maiigiiLancv In a much larger scries of cases 
of alrnllar lesions In patlmts oi all ages 
Broders found that 78 per cent verr of the 
tvo lover grades of malignancr The method 
of treatment used for cancer of the Up hu 
been gi en before bj one of os (New 5) 



Ha a. B07 j nan d ft, eftjj ay aa a— nS rji' 
tU'DisM, |rsd* M iIm lever tip. 


Of the total of 44 cases of eptlbeliaesa of the 
lip 5 shoved mvolraarat of the certial 
lymph ziodes as prtreed b) nt iaosc opsc a 
ammtion Four of these 5 patients <fied 

TABIX 1 — n\T ^EAX SUINT, Ali ACCOIWXO 
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within 2 2 years, the remaining patient was 
living and well ii years after surgical treat- 
ment This emphasizes the fact that metastasis 
to the Ijunph nodes renders the prognosis much 
more grave, although the fact that i pa- 
tient who had a squamous cell epithelioma of 
grade 3 was living and weU ii years later 
shows that the prognosis is not hopeless In 
this latter case the lip lesion was excised, with 
bilateral dissection of the lymph nodes of the 
neck Twenty-seven other patients m this 
group underwent bilateral dissection of the 
cervical Ijonph nodes but none of the nodes 
showed any evidence of metastasis Twenty- 
two of these patients were traced 2 died 
withm 2^ years, whereas the 20 remammg 
lived 5 years or more Tables II and III reveal 
further that approximately 84 per cent of the 
patients who were traced were living 5 years 
or more, and 78 per cent were living 10 years 
or more after treatment These figures com- 
pare favorably with those reported previously 
In a much larger senes of cases of epithehoma 
of the lower lip, irrespective of age, it was 
found that 75 per cent of the patients hved 5 
years or more (5) 

While the number of patients m this group 
is small, it seems reasonable to conclude from 
these data that the prognosis for epithelioma 
of the lower hp in persons less than 30 3'^ears of 
age is apparently just about as good as that 
in older persons, probably owmg to the large 
percentage of growths of low grade malignancy 


TABLE n —FIVE YEAR SURTO'^ALS ACCORDING 
TO LOCATION 


lAwatiOQ 

Patients 

treated 

Patients 

1 traced 

1 

1 

Lived s years or 
more after 
treatment 

Num 

ber 

Per cent 
of traced 
patients 

Face 

44 

30 

-3 

76 7 

Parotid and subnmnllarj region 

51 

41 

37 

90 3 

Lips 

1 

43 

38 

32 

84 1 

Tongue palate tonsil phnrjTU 

47 

41 

12 1 

39 3 

Upper jaw and antrum 

30 

Ip ! 

7 I 

— 

Lower Jaw 

s ! 

7 

3 

— 

Lar>iii 

6 

6 

3 


Total 

aio 

182 

it6 

63 7 


S3 per cent traced 5 >-cars or more 



Tig 3 Lymphosarcoma of the antrum of a woman, 26 
years of age, treated "mth radium and roentgen rays 
Patient was alive and well 9 years later 


ANTRLTM AND UPPER AND LOWR JAWS 

The antrum of Highmore may be the seat 
of a large vanety of tumors, both bemgn and 
malignant Both carcinoma and sarcoma may 
occur One of us (New, 5) m a large senes of 
cases found that squamous cell carcinoma is 
the predoramant tumor mvolvmg the upper 
jaw and antrum 

There were 31 cases of malignant neoplasms 
of the antrum and of the upper and lower jaws 
in this senes Of the 16 tumors primarily m- 
volvmg the antrum, 8 were squamous cell 
caremomas, 3 Ijmiphosarcomas (Fig 3), 2 
fibrosarcomas, and i each of the following 
hemangio-endothehoma, adenocarcinoma, and 
adenocarcinoma of the mixed tumor type Of 
the 6 tumors of the upper jaw, 2 were squa- 
mous cell carcinomas, 2 fibrosarcomas, and 2 
adenocarcinomas, i being of the mixed tumor 
type There were therefore 22 tumors of the 
upper jaw and antrum (almost 10 per cent of 
the entire series), and, of these, 10 were 
squamous ceU caranomas Nine of these 10 
were grade 3 or 4 mahgnancy 

The jmungest patients in this group were a 
2 3'ear old boy who had a fibrosarcoma of the 
lower jaw, and a 4 year old gul, who had 
a fibrosarcoma, apparently pnmary^ in the 
upper jaw 

The average duration of symptoms for 
tumors of the antrum before the patient came 
to the clinic was 7 months, i 3 j^ears for lesions 
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TABtE nL— TJ2< YEA» ffU»VI\ALS ACCORDmO 
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of the upper jaw aivd j j var* for lesKHi* of 
the kmer jaw 

The method of treating malignant tumors 
of the jaws and antrum his described 
prevwialN (5) 

In ^^ew of the fact that the number of 
patients in this group b to gnill we hix'e not 
gi\en an> percental figures Id the son-ivnl 
tables (Tables II and ni) Cabot and one of 
ui (New) repoited /or aU age group* the tot 
lowing 5 > eat anms^ figures for mallgoant 
growths of tbc ut^ier jaw and antnun 54 per 
cent for maUgnant growths of the lower Jaw 
60 per cent 

B0CCAL CAtTn AICD mAB’OTt 

Malignant neoplasms of the toncue are 
u*uall\ squamous cell carcinoma*. A lew rare 
cases of sarcoma have been reported. Ou 
dnoma of the tongue despite the fact that It 
a read 3 ) recogntiable in It* eari% stage*. Is 
ne^'erthdes• one oi the most fatal of malfgnaot 
diseases 

^^allgnant neoplasms of the palate are 
usutlU adcnocarciDomas of the mixed tumor 
tvpc or trmamons ctD epithellotna*. Sarcomas 
ma% also w found in this repoo bnt the\ are 
less common than the other type*. 

Malignant tumors of the ton *3 are uwaJl) 
squamous cell caraoofnas, one of os (New) 
and CTifldm bavmg found such leiioni to be 
alfoort live time* as common as all other tr-pe* 
of malignancN of the tonsD comWned. 


There were 6 case* of malignancy of tl* 
tongue in our senea, ail sqnamoui cell «*. 
thdloma* and 5 of the 6 ttuaon were of ik 
higher grades of malignancy There was ooli 
I tranor of the toniQ a lymphosiiiOTii. 0( 
the 7 tumors of the paUte 5 were tdraoar 
onomas of the mixed turaor type t^ j it 
roalnlng bong respective)) a &rQoi)TD«r 
«mia aod a bemangKi'endotbebcima. The 
largest number of neoplaims In thh group 
were in the pharynx. Of these 37 ptwlie*, 
31 were squamous cell epitheliomas, 6 were 
Ij-mpbosarcomas 5 were adcoocardnonm d 
the mited tumor i were fibrosareonm, t 
was a hemongw-cadotheilama, and t war ta 
adenocaranoma- The phan-ngeal epflbefio- 
mas were aH of grades 3 aid 4. 

The ytjungest patient with cancer ol the 
tongue was a woman (Fig 4) 33 \nn oW 
who had a grade 4 squamou* crD edthebooa 
mvolWng the tipof toe toogue. ThhlsaTety 
unnsaal ok b^ose foitowfuf racfoio aod 
TOentgen Lberap) this patseot was AfO irrhig 
and )"eaia after treatment. (Dunng 

the past year a 13 rear old bo> (Fig 5) who 
bad a gra^ 4 aquamou ceD epitheEcm oo the 
left and base of the tongue was secs 

at the clinic) A 7 )-ear old giri war the 
>’ounge»t patient with a mahgnant Won of 
the pilatc Sbe bad 1 fibromyxosarcoma and 
dxd 3 monlbs after treatment. The i padeot 
with ijTDpboaarcoma of the tonsil was a nun 

sor'eareold He died 8 months after the oart 

of svmptom*. The )x»uQgc*t patient with * 
pbaryngeal lesion was a bOT 3 \tnn old with 
grade 4 iquaroous cell epitheliociia He (Ced 
within a months of the onset of sAuipioms. 

The method of treatment of maCpisnt <B>- 
ease of the tongire loai 3 pharvnx. and palate 
has been deecrfbed pm-imisly 

Tablta II and UI re%rttl the high mortsTrt) 
for this group of lesions. Aftcr5)'eafT,onl 0J9 
per cent of the 41 piticnU who were traert 
were ali\T and to >ears after treatment 0^ 
18 per cent of the 32 patients who were traced 

werealiiT This is undoubfcdly partly due W 

the fact that the leakin* were of mch a h^ 
grade of malignancy Twcaty-<ix erf the J 7 
scpiatDOui ceil epltiicbomai were o f either 
grade 3 or 4. wWdi again give* moch tupport 
to Broder* theta that the mo*t toportant 
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Fig 4 Woman, 22 jears of age, wath squamous ceil 
epithelioma, grade 4, of the tip of the tongue The growth 
had not recurred 8 j ears follomng its removal and treat- 
ment uith radium 


factor m prognosis is the grade of mahgnanc}'' 
The high mortahti’^ for this group of patients 
with lesions of the tongue, palate, tonsil, and 
pharj'nx corresponds in a general way to the 
statistics for all age groups One of us 
(New, 5) in a series of 156 traced patients who 
had epithehoma of the tongue, reported that 
37 per cent were living 5 years or more after 
treatment Figi and one of us (New) reported 
26 per cent of patients mth epitheliomas of 
the pharjm\ and tonsil hvmg 5 years, and 54 
per cent ■v\nth l^miphosarcomas in the same 
region Imng 5 years after treatment 

LARYNX 

hlalignant tumors of the lanm\ arc infre- 
quent in persons less than 30 j^ears of age, 
although they do occur Recognition of this 
fact IS of great value from the standpoint of 
diagnosis and treatment 

Of the malignant growths in this region the 
majont} are of epithelial origin Sarcoma is 
infrequent The tiqiical neoplasm is the 
squamous cell epithelioma 

Carcinoma of the lanm\ is most common in 
adults be\ ond middle age, and it is much more 
common m men than in yomen In a group 
of more than 380 cases Figi and one of us 
(New 3) found tliat 84 per cent of the patients 
ncrc bctnccn 40 and 70 4 cars of age, onh 5 
per cent were less than 40 
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V 1 

^ 

Fig s Boy, 13 years of age, with squamous cell epi- 
thelioma, grade 4, of the left margia and base of the tongue 

In our senes there are 6 malignant neo- 
plasms of the larjmx These were all squa- 
mous cell epitheliomas, 2 each of grades 2 and 
3 (Fig 6), and i each of grades i and 4 These 
6 cases were dmded equally with respect to 
sex Four of the 6 patients were betw'een 20 
and 30 years of age The youngest patient in 
this group was 2 years of age She w'as first 
seen in 1929 and had had sionptoms for a 
year hlicroscopic examination revealed a 
papillar}’^ squamous cell epithelioma of grade 
I The patient w'as treated over a penod of 
3 years with roentgen rays, radium, and 
diathemij’^ for recurrences, but she died 
eyentually in 1934 The method of treating 
carcinoma of the larj^nx has been desenbed 
pre\nously (6) 

The prognosis for carcinoma of the larsmx 
m young persons is poor (Tables II and III) 
Of the 6 patients, 2 were alive and ivell 5 and 
6 3 ears, respectively, after surgical inter- 
vention The 4 remaining died wnthin 4 ^ ears 
In a group of 107 patients of all ages with 
carcinoma of the larnix Figi and one of us 
(New , 9) reported 65 per cent living 5 i ears or 
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Flf 6. (nd* j,o/liirhiT«r 

•f Qor j ywi at tfc. TVr* u oe eriienn el n 
cartenee j ^tmTi alter opcratkia. 


more after opertUem None of the pailenu 
wbo had a grade 4 cardooma Ustd 5 yeara. 

PASOTTD AKD SrTBiUXttUUY UtOIOXS 

Most of the peopliimi (n this group are of 
the parotid regioa have atoaldaed m 
this group all tumors la and about the parotid 
and sabmajiliary talivaxy gtaads. Id thh 
seoes there were 52 cases of roalfgaaoc^ iiv 
volvlng the parotid and subrntTniary leiim) 
Fort)-cJght of the lesions were adeoocar 
doomas (mired rucnart)pe) j wereecpiaraous 
ceil epitheliomas 1 was a metano-epitbelKnu, 
and 1 a hemangto-endotheboraa Of tb^a 
patients 31 were females, 21 malea. Toe 
j'oungcst patient in the group was a 7 jrarold 
boy Sections through the tumor in this case 
showed tcplad adcnocarduoma plus a s<ma 
oous ceil eplthdwma of grade 3 This bo> 
was living ro jran after erdsiOQ of the tumor 
and subsequent roentgen treatment 

The a Ttage duration of sMnptoms prior to 
the time this group of patient* came to the 
dime was 3 75 veam The usual knr grade of 
maJlgnancy of these tunwn makes the pro^ 
Dosla much better than for other lesions fa this 
study Of the 41 patient* who were traced 
37 or 90 per cent were alhe 5 years later 
(Table H) Of rg traced and hence dlgible for 
ro \-ear iurve\ 14, or 74 per cent, were aJIve 

Although tfce progoosi* for these patienta is 
good, one must alwava bear in mind that the 


tumors frequently recur if the) arc not cdoj - 
pletely remotTd at the primary opentutL 
One of our patienU fim came to the dinic in 
1918 at the age of 14 j-ean with s rreurrenrr 
after a fooner operation. He then retemed 
several times later because of rec u rrepcet, snd 
ao >TaTs after hb first \-bil be returned witli 
an «tenii%-e recurreoce 


SmOLUlYAlfD COltUEST 


This study was limited to patlenU b the 
first three decades of hfe A* was to be a 
peeled the number of caws of nuEgaact 
disease increased with each succeetfing dnade. 
It was interestiDg to note that the (Ertriboboo 
by lex daring the first and second decwlesTB 
*W»t equal 33 males to 30 females. It w*» 


In the third decade that the predomlaaiice of 
males occurred In Ihb decade there were 107 
males as contrasted with 63 females. 

It was of fatcTcat Uktwise to note the b 
odeoce of cajtaooma and euenna. Twehr 
per cent of the lesioos were sarcocnas, 88 per 
cent carroioma^ 

Ttwre were jco aan of squamesa cA 
epjthehoma, and the $ year aumytl fignm 
(Table I) were rimOm to those of other oh- 
servm. In other words tlwreb real progrMstfc 
vzHot fa grading ami malignandei, rox one 
can offer the patJeats with grade i leskms* 50 
per cent chance for reaneiy whom tie 
progooib for thoae with grade 4 leswoi hirrT 
poor As was to be expected patieoti with 
basal cell and combfard basal and 
mou* ceD cpitbelKuru 0/ grade i showed icc 
per cent 5 j^ear surviiTdi. Eighty-righ^ 
cent of the parients with adenocajcfaceii c/ 
the mixed tumor t>T>c were alirc 5 j’car* alter 
treatioenL Patients with sarcotnas bad s 
poorer prognosis. Fifty four per cent of tie 
patients sith fibrosarcoma were afive s yem 

fater Onl> is per cent of those with lytnpno- 

aanxxna bred 5 year*. 

Malignant dl«a*e 0/ the tongue pflbte 
tonsih pharynx, upper jaw and antrum, knew 
jaw and larynx fa vxjung persons fa 
carry a vtxy poor prognosis- Tabic U 
eiyr show* that of the 73 patients »ho se« 
traced 24 (31 0 per cent) were Irviog i f**” 
after treatment, and Table HI shows tMt « 
the 36 patients who were traced iiCyodp^ 
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ccnl) were Imng 10 3 ears after treatment If 
one includes cancers of the lip, of the iii 
patients ivho uere traced, 56 (544 per cent) 
Mere Imng 5 ^ears after treatment, and of 63 
traced for 10 years, 32 (50 7 per cent) were 
living after treatment Considering the loca- 
tions of these neoplasms and the age of the 
patients, these sun'n al figures are surprisingly 
high 
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AN experimental STUDl OF URETERO INTESTIXAL 
IMPLANTATION 

in The Significance of Urctcrocloacal Reimplantation in the Chiclteii 

HENRI \I IfElTUtai I 1,B \1 D F FILIN k HIMI AN AB ALII I ACi, 

San Fnnmco, Califeraia 


r IS logical to tisunae that if It wtre 
pcwJble to reproduce exacUv those con- 
ditKm* which eiiit In vertebrate* whose 
oreten ernptv into a eJotea, the nicrcss 
of urctero-fnteatlniJ anastomosu would be 
assured. In the*e anima? phyla the nrelcfi 
open into a highlx contamhiated field without 
the ocnirrencc of spontaocous la/ectloQ of the 
uriaaiT tract or other duaitroas conse 
quecce*. Smean and cuhure* of urine ob- 
tained from the ureten of 4 dudiena failed 
to show the pmanx of an^ orjanmn* Nor 
was an) rvideoct of renal tnfeeboo obaerred 
upon the gross ejcaminatkiQ of 40 chicken* and 
a microscople eiammatiop of hall Uua oum 
her Identification hy culture of the doacal 
flora m 4 chidten* derDOostrated the patho- 
genidtv of the oatorul content. BadOos 
vddui was found b 3 lostance*, non-boDo- 
l>tlc Escherichia cob In 4 proteol>‘tk flora in 
1 BadUosparacnbln t IniiancE andStaphy 
lococcQs ilbus b t 

In a previous commonKation w^ haxT 
demonstrated the fact that there was no 
anatomical barrier to ascending tafection at 
the oreterodotcal entrance although certain 
peculiantic*, i e an abundance of hmpbofd 
tissue and a colornnar typ* ^ ureterai ept 
thebam were noted The purpose of the prea- 
ent study is to detenninc whether these pecu 
liantiei of structure or aome power of naiura] 
redstaoce prtmdc an immunlt) to infection 
of the urin^ tract 

The probjem haa been atUcked hs obierv 
Ing the effects of nretcrodoacal rdmplanU 
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tion in the chicken It was rtaaoaed thit W 
Iheae tnimala possm such a nalnnl Im 
munitx uietcrodoacal relmpUntatioo ihonH 
be a nemgn procedure lesa haiardocs tVuA 
oreterD-bteaunal anastomosis fa intm*U nn. 
accustomed to a union of the tinnar) and b- 
(estinal tracts. 

Because of the minute (fimensioia of the 
ureter and the feeble (crtuie of the ckactl 
w*D fa the chicken, a aubmucosal or other 
elabortte tjpe 0/ nreterodoacaJ reimplanta* 
lion was found impractical For tic preaeat 
purpose therefore two ample operatko* 
were chosro (i) a dJrpci merTpiaBlabon feJ- 
lowfag division of the urrtcr and (») rein 
plaaUUOD of a rosette of doacal wall bearfag 
the intact ureteral oritice 

In both i>pe* of operatxm the aposort 
«aa Identical, and the enure procedure «u 
carried out cxtrapentODcallj The chicten 
wa* aDcalbetued with ether and a wide area 
turrounding the tnoa was denuded of feathm 
and prepared with iodine. Bj straddling the 
legs of the fowl ox-er a wpifl sandbag piaerd 
beneath the falndquarteri it was footHl poso* 
hie to elevate the anal region m such a man- 
ner as to present a md2> accessible opera 
tliT field 

\ con-ed faasion 4 emUaxten 10 length 
which was made parallel and iboat r ctno 
meter dotaal to the anu* p ermitted enti> to 
the retioperitooeal space Because of a clow 
attachment to the x-ertebral column careful 
<fiasectloQ was found oc ccas ary to free the 
doaca with the entering ureters- Ideotifica 
tson of the ureters wa* fadhlated by having 
an aiaistant Insert an index finger into the 
doaim m order to project the dorsal wail into 
the operative field This procedure made 
readily possible the ceposurr of the ureter* 
at thefr entrance into the doacn fFig d) 


«7o 
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Fig I Ureterocloacal reimplantation in the chicken 
Direct method A, Retropentoneal exposure of cloaca with 
entenng ureters B, The left ureter has been divided, the 
distal stump ligated, and a transfixion suture placed 
through the proximal end The suture has been introduced 


through an opening made into the lumen of the cloaca and 
IS ready to be ancnored m the wall of the cloaca a short 
distance beyond C, Anastomosis completed j. Suture 
closmg openmg in cloaca 2, Suture anchonng end of 
ureter 


In the direct method of reimplantation the 
ureter was dissected free and divided between 
clamps just proximal to its entrance into the 
cloaca The distal stump was ligated with 
fine sfik and the proximal end transfixed with 
a suture of No 0000 chromic catgut on an 
atraumatic needle The transfixion suture 
entered the lumen of the ureter and emerged 
a few millimeters from the end through its 
dorsal wall The ureter was reimplanted into 
the cloaca through a small transverse inasion 
made a short distance proximal to the normal 
orifice, the two ends of the transfixion suture 
being passed into the lumen of the cloaca 
and out through all layers of the cloaca at a 
point distal to the mcision (Fig i,B) The 
end of the ureter was anchored by tying the 
transfixion suture, and the anastomosis was 
completed by closing the cloaca around the 
entrance of the ureter with one or more in- 
terrupted sutures of fine chromic catgut 
(Fig I, C) 

In utilizing the mtact orifice, the lower part 
of the ureter was dissected free and the region 
surrounding the ureteral onfice tented up by 
traction on the ureter, thus permitting ex- 


cision of a rosette of cloacal waU surrounding 
the onfice A transfixion suture of No 0000 
chromic catgut on an atraumatic needle was 
placed through the margin of the cuff, at a 
distance from the ureter, and anchored in a 
manner similar to the procedure m the pre- 
vious operation (Fig 2, A) The ureter was 
reimplanted mto the opemng made by exa- 
sion of the ureteral onfice, and the wound 
was closed around the entenng ureter with 
interrupted sutures of fine chromic catgut 
(Fig 2,B) 

Four one stage bilateral ureterocloacal re- 
implantations were performed, three by the 
direct method, one by the method of the in- 
tact onfice (Table I) All the chickens suc- 
cumbed in from 2 to 5 days In each instance 
the postoperative course was much the same 
The chickens soon began to drink enormous 
quantities of water, they gradually became 
torpid, coma developed and death ensued 
There was no means of estimating the unnar}'- 
output Although the excreta were noted to 
be more liquid than usual, this factor could 
be explamed on the basis of the irregulanties 
of the intestinal tract incident to the uremia 
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III The Sij^nificancc of Urctcrocloacji Rcimplaotition in the Chicken 
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Sail PranoacD, Cd fonu 


I T IS logical to a»«ume that. If it were 
poariWe to reproduce exactly tbotc con- 
ditioru which exnt In \trtebr»tci whoac 
ureter* empn into a cloaca, the »ucce*« 
ol uretCTO-intestuial anajtomoria would be 
aarorecL In tbe*e animal pb}*la the ureter* 
open into a highly contaminated field without 
the occurrence of ipontancoui Infection of the 
urinar\ tract or other dliaatroua conae 
quetxxi- Smear* aivd cultare* of unne oh- 
tiUned from the ureter* of 4 chlcheo* failed 
to ihow the prwence of anr organitoi*. \or 
irai an) e%iaence of renal Infection ob*er\*ed 
upon the grois emnlfiition of 40 chldken* and 
a microacopk examination of half thia num 
her Identlficatioo b\ cnltore of the doaoal 
fiora in 4 chicken* demooaCnted the patho- 
geniQl) of the natural content Baefflus 
irelchQ wu found in t Iriitancea, non bemo* 
l)-tlc Eacherlchla coh In 4 jxoteol>'Uc flora In 
3 Bacillus paracoU in i instance and Staphr 
lococcus albua in i 

In a pcevtou* communicatkin,* we hare 
demonstrated the fact that there woa no 
anatomica] barrier to asceiKting lafecUon at 
the oreterodoacal entrance although certain 
pccuharitie* 1 e an abundance of Empbofd 
tissue and a columnar t>pe of ureteral epi 
thdlum were noted The purpose of the pres- 
ent studi is to determine whether these pecu 
Uarities of structure or aome power of natural 
resistance pro\idc an immunlt\ to infection 
of the urlnan tract. 

The problem has been attaAcd br obterv 
mg the effects of areterodoacal reirnpianta 

irem D quj tfW *4 Vir«oT Dnt** c< V rakWT Tbi 
I'W B lj Cthloru Mrtnl Vbcw 
SwfwKd tlw Chmw* ame Tnl lai M*d>caJ R<wd> 
Tncik rtioMB X ud Hear) ^ 

mckh Aa gpertataul rtarty t< MaUTO- a.'' »«l —1 tfSw** 
txo a TW ot tba Doml ■ rt tro cla*t«l cmnai 

MBl ■ tea* rrpOla ud in n. Wi OjaecauM MO. 

ni-n 


tion In the chicken It was reasoned that, if 
these animals possess such a nattinl an. 
muait\ urctexodoactl reunplanutlon sbooid 
be a benign procttlnre less haiardoas thaw 
uretero-inlesimal anastoraosb in anlmaU on- 
accustomed to a union of the urinary and b- 
tcstmal tracts. 

Because of the minute diniensIoQs of tie 
ureter and the feeble texture of the ckwciJ 
wall lo the chkkcn a submuossal or other 
elaborate t>pc of urrtrrodaacal reimpUnti 
tkm was foimd impracticaJ For the pment 
purpose therefore two (imple opmtkos 
were chosen (i) a direct Tennplulaboe fel 
lowing dlvtson of tlw ureter and (>) resO' 
plantaboB of a rosette of ciotcal wall betrisf 
the intact ureteral orifice 

In both tA-pc* of operalioa the esposon 
was Identical, and the entire pcocedure wo 
earned out ertrapcntoDeilly The ebeken 
was anesthelired ^th ether and a wide are* 
surrounding the anus was denuded of feathen 
and prepaid with todint B\ stnddliiig tie 
leg* of the fowl over a imaJl sandbag placed 
beoealh the hindquarters It was found po**!- 
blc to elmite the uul rtgioo in such a mas 
ner as to present a readih accessfWe opers- 
d\T bcid 

\ curvrd iuosion 4 centimetei* iu length, 
which was made parallel and about 1 cenll 
meter dorsal to the anus, permitted entry to 
the retropcntoneal space Because of a dose 
attachment to the ^•e^teb^*l column carefol 
dlaaectkin was found necmsaiy to the 
doaca with the entering ureter*. Identlfic* 
tIon of the ureten was fidHtsted b) hirinf 
an assistant insert an iDdex finger tolo the 
doaca In order to project tbe dorsal wsD InW 
the operativ’e fiefii This procedure msde 
readOv possible the exposure of the uret^ 
at their entrance into the doaca (Fig i A) 


70 
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TAHI L 1 -OM ST \GF IJII ATI R.VI URL! F ROCI O \r RI IMl’LWTVTION 1\ TIIL CHICKI \ 


No an-l 1 

... i 

Oprration 


OlHttniclion of unnan iract 

1 

\ cen lin;; infrctio*i j 


Uc^ult 

1 

uu t 

Kjsfu j 

Lril j 

r\c-* 1 >»i j K 




4 

Dtr((t feirr-t Je/t/r « 




Urn 1 

HiUtcn! 

riiircl 

rrimt lanf Ttlon 

i 

Oicft 
i da\s 

i 

IIjtlroncphrcHis and 
h>tfrT>-urtlcr Onftcc 
occludtU calicd ma 

i icnal projccUnc into 

1 cloaca 

rjoncphro'i and p>o-i 
ureter Ontice occluded 

1 cake .1 malenal pr >- 

I jectinc Into cloaca j 

I 1 

Acute px clone ! 
phnu« and 
urrtentjs 

Acute p>rlnnr j 
phnii*' and ’ 

urctenlj' 

1 

1 ■ 

Infection of 
nound 

j 

} 1 

1 fit tfr 

1 BtUtcnil ■ 

airccl ! 

^ rnmplaniahon ! 

! Dlr.l 

3 >ln> ' 

Il><Iranrphro.is and j 

hNilrtr-urctcr fVnricr j 
rrol jiatrni 1 

[ I(\*rfronephrt>.n and ' 

1 h> dm ureter Onftcc ) 
1 not patent 

\cute pxrfo 
nephnlis and 
uretentis 

Acute pxcJo ] 

1 ncphrtli' and ] 

1 urvlentls j 

: rmtintii 
; Infection of 

1 uounil 

1 

Urn 

) BiUtml 
iljfrct 

' rrimj lintnlj m 

1 

I>ir'l 

5 

( 

) 

H>droncphrtv.i\ am! 
h>dro-urctcr Unficr 
not palcnl CaLctl 
matcTial adherent lo 

1 f rtijrcdn;: end of urtler 

II>dronepl»nr<t anti j 

hxdro-urctcf Orifice | 
not patent Calnl j 

material adherent to ^ 
projecting: end of urrlcri 

Acute pr\cl> 
nrphniM and 
urelcnfi* 

Acute joelo- '• 

ncjihnti and | 
urrtrdti 

[ 

1 

1 

1 




// AcirnfUntdiion nf inf^i Vfi^ce 



Htwnlrr 

Bilnlcral mm 
plantation of 
intftct orifKr 

Dird 

da)s 

II> tlfonri>hrt>.i. and 
htdfo ureter (^ficr 
nU patent CaLcd 
material adherent lo 
prcjccling end of ureter 

Slight dilatation of 
renal i»ehi. and ureter 
Ortfice not patent 
j Cated material ad 

1 hcrent to f mjeciinjc 

I end of ureter 

\cute p\e!f> 
nrphnii. anil 
urctenth 

i 

1 

\cutc IiJtIo 
ncphnii and 
urtlenln 

r cntoTuti 
Infection f f 
wound 

1 

1 


1 \lfl f II-UMM1;R\I DIRICl LKl II KOCLO\C\L RIIMI'LVNTniON I\ TJII CHICKI N 


No and | 

Ojicration 


Nrero h\ 

I e^uU 







0!«truction of unnar> tract j 

\ Cen Iins infrclirm j 

0, (e xiie li Inej 
and ureter 

Hen 

1 Left direct 

, rcimf lantdtKin j 

‘^icnliccd 
< dsj. 

1 

1 f^ft Iljdmnej htOsi aninxlro* j 

1 ureter Onficr rot |xatmt <at.nl i 
materul adherent lo projectinK end ( 
of ureter i 

1 ■ 1 

[ l^fl \rulr |ij-clurfp!uitik an 1 
■ urrleiitl. | 

1 

1 

Kiphl rornal 

lien ' 

[ Riehl durct | 

frimpLintalMm ! 

'•amfjcc 1 
iodax 

Kjght 1!) dmnepSro'i. and hxxlriw ] 
ureter Onficc 1 arel) lutrit ] 

1 KjcM OiDnc I xel I rrhnti anl ' 
1 urrtenlii 

1 Left noTTuI 

n'tj 

J,rft hnet 
rrtci| lantalUui 

‘‘aCTlfiCr 1 
i da) . 

left Alild iliLitati n 0 ! renal r l\i ^ 
an 1 ureter thitiee latent 1 

j I eft N > jnfrctn n j 

1 1 

j h ir*-! n''*ru! 

Hen 

j Right ihttxl 
' reinj bnlalj in 
} 

^acnficrtl 
la <Jj> X 

fight Ihlstcd renal j«ehi an 1 
ureter > rdnei atr<i; Arc (truce 
rol patent 1 

1 > 1 ht Oim-jc ntrn, * c i \-cli*ir 

I ''ittx and uretentik feKn-vanl ! 

1 ureter Id’i 1 \»jth caV-ed mattml 

1 lyft no mal 

j 

t 

K vs^trr 

I Kight ihrrTl 
rnm I’anlati n 

* Sacnftrd 

! 4 di)» 

f Jcht Md ! iblalati n nf rerjxl 
anlureter Lretcr harrlx jutrnl 

fichl Chre c atro.sSjc jr,f| ^ 

' I^'iiti a 1 urttc \ is 

1 1 ft r arr"d 

I 

f 

Urn 

t 1 t ft il m t 

1 mmi ’antalH n 

1 '•arnfirrxl 

1 4 ' d*\i 

Left ll)lr\-e'-nji jeJbjJfc^- 
uretrr Ou Ke latent 

( I <fi \rutr 1 \e c *‘nlis a 1 
urrtn h 

lo 1 1 t-'^mil 

Urn 

i I rll direct 
tri-ij anialt n 

{ ‘‘JcnJ rr ' 

2 aji 

1 1 rfi Hvdrc~r;hrT u ar ! hx ink. 

( ureter Orvi'Cr pMcnl 

I>-fl Om-cixc ■'I ttvfc * 

1 u T r it 

i r 

1 


llu tlinail patun of ilcatli cnu>(.d In 
ituli iiuniia w vs confirmed at mcrop''^ In 
vvtrv in-'lniav llarv was amii'ldv olistnic 
tion of tlu uriiurv trad is wvll as an auilv 
tulUvral ascuidiia renal inaction (lij; ^i 
IS tit nioiistrattd i)\ marostopa' stctiom tii 
till kaiiu \ - iiul nrvttrs llu iirttcr^ ami 
ri ml i>d\\s Win Uniiui to lu dilattd imi 
njutn inudion of ila urtttrs no dual tonkl 
1*1 t^prL'•s^d into tlu vloaca In soaa cv-i-- 


lla ub-tnicUon w is apparcnth ciustd In or 
conlnbutvil In bv tla {iri'vnct of taltd ina 
icrial whah lormvt! around lia ntiundant 
miracloaci! imi ol tla iirttir 

I best uniwc'dlK lat-l rt suits ni idt it 
luvt'sirc to rtsort lit unilatird opt rations jn 
ordir to stndt tlu jirolonca d tiU t ts oi ur< ti m 
tloatal rvimphntatioii In 7 uniiattr-’l tiind 
rump! int it’oiis iTilile JI' and S uail itt r t! 
rtimplmtatioas <.i tlu 1 itad o'lfm i 1 abb 







WEYRAUCH, HINMAN STUDY OF URETERO-INTESTINAL IMPLANTATION 173 


TABLE I -ONE STAGE BILATERAL URETEROCLOACAL REIMPLANTATION IN THE CHICKEN 


No and | 

aei 

Operation | 

1 

Obstruction of urinary tract 

Ascending infection j 



1 Result 

Right 1 Left 

Right 1 Celt 



A Direct reimpiantalioH 


1 

Hen 

Bilateral 

direct 

reimplantation 

Died 

3 da>'5 

Hydronephrosis and 
hydro-ureter OnBce 
oOTuded by caLed ma 
' tenal projecting into 
cloaca 

Pjoncphrosis and p\o- 
urelcr Onfice occluded 
by caked material pro- 
jecting into cloaca 

1 

Acute pyelone 
phntls and 
urctentis 

Acute pyelone- 
phntls and 
urctentis 

Infection of 
wound 

2 

Rooster 

Bilateral 

direct ' 

reimplantation 

Died 

3 days ' 

Hjdronephrosis and 
hjdro-urctcr Orifice 
not patent 

Hvdroncphrosis and 
h>dro-urcter Orifice 
not patent , 

Acute pvelo- 
nephntis and 
urctentis 

Acute pyelo- 
nephntis and 
urctentis 

Pentomtis 
Infection of 
rsNiund 

S 

Hen 

Bilateral 

direct 

reimplantation 

Died 

S days 

H>droneplirosis and 
hjdro-ureter Onfice 
not patent Caked 
material adherent to 
projecting end of ureter 

Hj dronephrosis and 
hjdro-urelcr Onfice 
not patent Caked 
matenal adherent to 
projecting end of ureter 

Acutcpyclo- 
nephntis and 
urelcntis 

Acute pj clo- 
nepbntis and 
uretcnl,is 



B Rampianiation of intact orifice 




Died 

Hj dronephrosis and 

Slight dilatation of 

Acute pv-elo- 
nephntis and 
uretentis 

Acute pyelo- 

Pentonitis 

Rooster 

plantation of 
mtact orifice 

1 

2 da>s 

hydro-ureter Onfice 
not patent Caked I 

matenal adherent to 
projecting end of ureter 

renal pclm and ureter 
Orifice not patent- 
Caked matenal ad 
hcrent to projecting i 
end of ureter 

Dcphntis and 
urctentis 

Infection of 
wound 


TABLE n —UNILATERAL DIRECT URETEROCLOACAL REIMPLANTATION IN THE CHICKEN 


No and 
sex 

Operation 

Result 

Necropsy 

Obstruction of unnary tract 

Ascending mfection 

Opposite kidney 
and ureter 

Hen 

Left direct 
reimplantation 

Sacrificed 

5 days 

Left Hydronephrosis and hydro- 
ureter Onfice not patent Caked 
material adherent to projecting end 
of ureter 

Left Acute pycloncphntis and 
uretentis 

Right normal 

3 

Hen 

Ri^ht direct 
reunplan tation 

Sacrificed 

10 days 

Right Hydronephrosis and hydro- 
ureter Onfice barely patent 

Right Chrome pyelonephntis and 
uretentis 

Left normal 

Etoi 

Left direct 
reimplantation 

Sacrificed 

27 da)s 

I^eft Mild dilatation of renal pelvis 
and ureter Onfice patent 

Left No infection 

Right normal 

4 

Hen 

Right duect 
rt^plantaUon 

Sacrificed 

32 daj's 

Right Dilated renal pelvis and 
ureter Kidney atrophic Onfice 
not patent 

Right Chronic atrophic pyelone 
phntls and uretentis PcIvir and 
ureter filled with caked matenal 

Left norma) 



Sacrificed 

47 days 

Right Mild diiataaon of renal pelvis 
and ureter Ureter barely patent 

Right Chronic atrophic pyelone 
phntis and uretentis 

Left normal 

6 

Hen 

Left direct 
reimplantation 

Sacrificed 

48 day’s 

Left Hy’droncphrosvs and hydro- 
ureter Onfice patent 

Left Acute pyelonephntis and 
urctentis 

Right normal 

7 

Hen 

Left direct 
reimplantation 

Sacrificed 

60 days 

Left Hydronephrosis and hydro- 
ureter Orifice patent 

Left Chrome pyelonephntis and 
uretentis 

Right normal 


The clmical picture of death caused by 
acute uremia was confirmed at necropsy In 
every instance there was complete obstruc- 
tion of the unnary tract as weU as an acute 
bilateral ascendmg renal infection (Fig 3), 
as demonstrated by microscopic sections of 
the kidneys and ureters The ureters and 
renal pelves were found to be dilated and, 
upon injection of the ureters, no fluid could 
be expressed into the cloaca In some cases 


the obstruction was apparently caused by or 
contributed to by the presence of caked ma- 
terial which formed around the redundant 
mtracloacal end of the ureter 
These universally fatal results made it 
necessarj'^ to resort to unilateral operations in 
order to study the prolonged effects of uretero- 
cloacal reimplantation In 7 unilateral direct 
reimplantations (Table II) and 8 unilateral 
reimplantations of the mtact orifice (Table 
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SURGER\ G\'NLCOLOG\ AM) OBSTETRICS 



FIf. i. L*tl kjdiTinrp)TroM (o (lie Tb rasa] 

pehv onrtcT an aklr dilated TW odflce raid 
■maP KnaA. Orirten noteced dan (o&m I nc encn- 
boo. (N *, Table ni) 

m) no dath occurred. The dddeot were 
Btcnficed at iQter\‘al* of from j to 6o <la>-* In 
order to otwerve the Incidence of obatruction 
and the prwence erf Infection of the upper 
urinarj tnurt 

After passing through the phase of complete 
ohftnjcnoci of the urinary tract immedlatclv 
foUenring operation, to well demonstrated In 
the bfUteral series, commonicatron was found 
to be re-established In many instances. In 
the 7 direct reimplantations the orihee was 
weU open in 3 Instances (No, 3 at 12 dait, No 
6 at 4S daii, and No 7 at 60 da\a) Tire ori- 



FU a Klabt hydr'w^ndc tdTpbr i> iba rUrWa 
Tba lUaej ibe« naxtra txefrfir in b •rtiedvr w 

obatnxbca aod hdredoo. TW nasi pehb tad vrlswr 

oc cl o doj ha calH ntarlaJ (•«« Fic j). Tbc 
DM pa Us L Tbara h cooipeajatOiT * 

hi Udocr S Mi fatd jl dari ^ 

TaUari) 

tier was capable of emitting a «™ll stresm In 
3 additional instances (No. i at 0 da\s and 
No 5 at 47 da)t) In one chkken (Na 4 
32 days) the renal pdvis and entire orrtCT 
were oednded with caked materiil (Tig. 4' 
Of the 8 rdraplantatfons of the intact orifice 
the opening was patulous in 5 instances (No. 1 
at 5 No 3 at 10 days. No 5 at Ji 
Na 7 at 43 da\i and Na 8 at 60 da>s) T« 
effect of oliatnictioti was a dilatation o f the 
ureter and renal pelrls with i-ai^ing degrees 
of hi-dronephrotlc atrophj of the renal pareffl- 
cbiina (Tip 5 and 6) 

ANlicrias acute ascending Iniectkm wti 
noted in all of the bflatenl reimplanUlko*. 
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as the time of survival was lengthened be- 
3^ond 5 days, chronic pyelonephntis and ure- 
tentis became the more usual findings (Fig 7) 

In I of the 7 direct reimplantations (No 3 at 
22 days) and in 2 of the 8 reimplantations of 
the intact onfice (No 5 at 21 days and No 7 
at 43 days) no inflammatory changes were 
found on microscopic examination These 
findings do not preclude, of course, the occur- 
rence of an early infection with resolution 
The incidence of obstruction of the unnarj' 
tract and ascending infection by the two 
methods is tabulated in Table W It will be 
noted that the use of the intact orifice was 
attended with shghtly better results than 
direct reimplantation of the divided ureter 
Even the former method, however, failed to 
exhibit any appreciable merit Although the 
poor results may be partially attnbuted to 
the extremely small size of the ureter and the 
viscid consistenc)' of the urme which, in a 
few cases, may have predisposed to caking 
within the ureter, these factors cannot be held 
entirely responsible in view of the develop- 
ment of a patent orifice in the majority of 
instances 

Summanamg the results of the 23 reim- 
plantations by both methods, changes caused 
by obstruction of the urinarj^ tract were found 
in 21 instances, or 91 per cent, and evidence 


TABLE ni —UNILATERAL URETEROCLOACAL REBI PLANTATION OF THE INTACT ORIFICE IN 

THE CHICKEN 


\o and 

MIX 

Operation 

Result 

Tiecropsj 

Obstnictton of unnory tract 

Ascending infection 

Opposite kidney 
and ureter 

Hen 

Left intact onfice 

Sacnficcd 

5 da '5 

Left H> droncpbro»is and hi dro- 
ureter Onfice patent 

Left MUd pyclitu and urctentis 

Right normal 

Hen 

Left mtoct onfice 

Sacnficed 

10 dajs 

Left Hi dronephrosis and hj dro- 
ureter Onfice patent 

Left Chrome pyelonephritis and 
urctentis 

Right normal 

3 

Hen 

RipVil intact onfice 

Sacnficed 

15 da\s 

; Right H> dTOncphroni and bi drt>- 
1 ureter Atropbj of kidnr> Onfice 
not patent 

Right Chrome atrophic py clone 
phntis and urctentis 

Left nomml 

4 

Hen 

Left mUct onfice 

Sacnficcd I 

I da\5 

Left Hidronephrewts nnd bjdro- 
ureter Onfice not patent 

Left Chrome pyelonephntis and 
urelentis 

Right normal 

5 

Hen 

Right intact onfice 

*^cnficrd 

51 dais 

Right Hydronephrosis mild hydro- 
ureter Ontice patent 

Right No mfeclion 

Left norraal 

6 

Hen 

Left mtact onfice 

•^acnficed 

30 da)» 

Left Hj dronephrosls and by dro- 
ureter Onfice occluded by caked 
matenai projecting mto cloaca 

Left Chrome pyelonephritis and 
urelentis 

Right normal 

Hen 

j Right intact onticc 

SacnficeO 

43 da\s 

Right No hi dronei^rosb or hydro- 
ureter Onbcc patent 

Right No infection 

Left normaj 

S ' t-efl inlact on6cc 

lltn 1 

Sacnficed 

60 dais 

Left Hy-dronephtosis and hydro- Left Cbromc pyclonephnUs and 

ureter Onfice patent 1 urctentis 

Right normal 


















































SURGERY GYXECOLOGY YhD OBSTETRICS 


TABLE rV — EJODEircE OT ASCEKDDrCOTINK».\ 
TlLACT CfTECnOH AND OBSTEDCnOA TOt 
LOTTO. C CnLETEKOCLOACAL BiMPLAMTA 

TioN m THE cmctzx 


N tzatber 0/ issplu U 
N amber (hm csf ota Crmc 

drc cWepri 

Perceucye c/ obatrocth 

duafs 

Nomber ceco- 

pleta nfrfatfcifl d onfac* 
Pmtatatt of cmptei 
OLdjM.io 0^ orific* 

N amber »bM In bfcctlaa 
Per ir nttfe o( tnectloo 

*09clw f •! •mhMrtl HTM ' 

MM r- --y----' 



* S 3 

6r io j7 

te B7 

MiAf M> aM dklkC&Qia lia 


of uceodiDg laSectioa ttm loued la m to 
•ttncet, or 87 per cent 

Tbe»e rotulu *re cerUlnJy do better than 
thoae foiioirlng uretero-mteitm&l anafiomo- 
»b. TV} furnish proof that 

I TV uiioan tnct of the chlcten is 
retdllT Eusceptibfe to obvtructMn lod uctod 
ioe iofecdoQ No oitoral Immocut} odsu, 
nor do the peculiaritig of itruaurt vhidi 
htTT bees detonbed deter egalost bfectlon 
or obetrucUoa 

3 ObatructioD oi the unner} tnct and 
isceodiog InfectloQ incident to uretemdoacai 
reimplantatxTQ ate caused br change* Induced 
at operatloii, it being evident that the uodia- 
turb^ leUtxKubip of the uretci* fuieriof 
the cloaca, is compatible with a Dotmal uiinar> 
tract 

3 The critical period 0/ urcterodoacaJ 
refanplantatlon as in aretero-intcttlnal anas- 
totnosa, ia during the hnl few da5w after 
operation wben there » a phase of uiioaiy 
oostructxw and acute ascending laJmkm 
If this stage b surmounted a rc-esUbUahtnenl 
of a freer urinary flow and a certain de g re e of 
subsidence In renal infecUon maj be aotia 
poted Th» factor caplains the brtter rcaulta 
obtained foDowing a two stage operation as 
compared to those of a one stage hflatetal 
top^tatwo 

The problem of oretcrodwcal reimplanta 
boo therefore; prescoti no particular feature* 
apart from tboae of uretero-mteftlnal anas- 
loroosis ^Jth the results of the ureleio- 
doacat operation equaHi as poor as tboae 


attenefing uietero-mtestba] implanutioci, <xx 
can safdy coodude that op^\e Imma 
and the opening of tissue apam m a cw 
tamioated field set oS the sequence of crenti 
winch lead to obstruction and asetadjuf 
mfection. 

It is important to afpieaatc the cicoc b- 
tmcUtionshlp between nrinar} ohstraetKo 
and ascending infection. Acnte pyeloccjJm 
tlia and aretcntii were pfcicot as all the 
chickens obicrved within the 5 day post 
operative penod in whkh there was cocnfJetf 
o^usfcin of the orifice (9 reimplanutMca’) 
In the one iostanoe of a patent orifice a lht> 
group (\o r Table III) a mttd p}eBtii tod 
urel^tis dcsiwnstiated the only tnflaamiJ, 
fory reaction. Fcuthermofc, fat the only (hm 
unnary tracti of the entire lenci wfafcfs failed 
to yjdd endence of la/ectioa following open 
tioQ (Na 3 TaUc H Kos. 5 and 7 TtUe 
UD patent oofiew wrte prwtat and Dttie w 
no dVfation of (be oreters and of the renal 
peJ\T» eaisled 


sriaLUV 

Some reptiles and aQ birds pcwwj metm 
which normal]} open into a cknea. Ahhcntb 
the doaca contafaa oraneTea patbogesk 
organisms, spontaneous asccndini infection 
doe* not occur The present study wai ctnW 
out In order to determine whether certain 
peculiantirs of anatomical structure « natii- 
ral rcsistaricc ptonde these animals with u 
Immunity to tnfectiem of the urinary tract u 
sach were the case ureterocloacal rttoffsi' 
talion abould be an innocuous procedatc 
Thu operation waa performed, therefore b 
19 cfaldtcna. In a bilateral and 15 noi- 
lateral ureterodoaod renupiantatiom, 
log a total of 23 reimplanta bon* in all, cb- 
atnictionoftheurinai} tract occurred ingip^ 
ocot and ascending Weeboo in 87 per cent d 
tbe casea. These findings imficatc the foJlos to* 
pomta . 

The urinan tract of the 
readllT msceptihle to obstrnctkin and ascow 
mg infection , 

2 Obstruction of the urinary tiacta* 
infection Incident to orclcroq**^ 
reimplantatioci art caused by changes laaotro 
at operation 
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The problem of ureterocloacal reimplanta- 
tion, therefore, presents no pecuhar features 
apart from those of uretero-mtestmal anas- 
tomosis Operative trauma and the opemng 
of tissue spaces m a contaminated field set 
off the sequence of events which lead to ob- 
struction and ascendmg infection In order 
to duphcate consistently the normal -ana- 


tomical arrangement of the ureterocloacal 
entrance by surgical means, whether m the 
case of the chicken or of the higher mam- 
mals, these comphcations still remain to 
be conquered 

We wish to express our appreciation to Dr Richard \ 
Peterfy for his assistance in carrying out the espenments 
reported m this paper 
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T he pMTpca*: ol tiii* coitiinttDicMioD ^ 
to nicgot a method of improvmg the 
5 year cod-reaulti In patient* with 
cancer of the cervix by (i) compJrtc 
urological fcn\T*tigat»a before inititution of 
radiation therapy and (i) protnpt uroloiJcal 
management of the oreterxl renal com 
plicabons vhldi occur either ai a direct reaolt 
of the tumor or ai a complKatKm of Irradla 
tioCL 

Within recent yean comprehentrve itadles 
have been reported fitxn thl< ciinJc (4, 0 
baaed upon 390 caaea of caroaoma ^ the 
cervix, with c^exence to the orologiai change* 
which were ihown co mi ao n ly to accoenpany 
thk daeaae. The high ioodesce of ureteral 
oedodoa was partlcolaily itreased and ob- 
ftmetion of one or both ureters was found In 
70 per cent of these case*. 

There are also dinJcal (s 7 ii). experi- 
mental (6 9) and postmorton (r j) studica 
in the literature woKh add hutnei rmphaai 
to the importance of the labJecL 
It Is obvious that many compbeationa anie 
when the ^htivit encroaches upon or invade* 
one or both oretera. The encroachment renilts 
in hydro-ureteia, hydrooephrosb or pyooe- 
phrosU, and even death from aremla betauac 
of Impaired renal function. It b doubtful to 
ti* moTt advanced cava, whether the 5 year 
furvivml* can be Increa*ed even with the beat 
form of irradiation and urological treatmmE 
Ho w ev er a large number of the lea* advanced 
m«i»< (Qasa C — extenslQn to broad ligaments) 
die of uremia, either before irroduukin has 
HjH an opportunity to affect the Deoptosm, or 
after It has been auccesrfol to eradiating the 
malignant disease- It Is espediHy iqjoo thb 

Fm lb IWnb K.^»] l lj— i ! iiM» fti Dijmfur 
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poop that our attention is looaed. It e he 
Ueve that early rreognition and treatment of 
the upper unnaty tract compflatJoni thotild 
Increase the 5 year salvage. 

The Impoctiuice of pre-irradiation nroiojia] 
tioAy to patients with cancer of the trtwW 
cervix has been emphasoed to previous am- 
munkations frocn this dime (4, 5) The 
studks should todude ( i) a careful Ustocy sol 
pfajakal examioatioa, (s) complete labocatnry 
teats of renal fonctixi (3) cystoscopy and 
ureteral calheteTiation whes possible, and (4) 
retrograde and tolravcnnj* orogtam*. Delr 
throt^ early tovwtigstiop can these cooqii 
adons be recognised and treated preanpdr 

Postliradktira urological study ibc^ be 
carried out whes the patient has tymp tan* 
and aigns referable to the upper uimary tract 
These patknts mav be aim of thdr maQx 
nant disease but they win dre of renal tosm 
fideo^ if their unnary tract amphaboos (O 
tmrea^nktd and untreated. 

Prompt treatment of ureteral oeduswo wiH 
often give the pebent marked relief from pun, 
fever and the distreiring symptoms of renal 
Insufficiency The genei^ conditioo of lie 
patient may be a factor to detennlntog the 
response of the growth to radiation therspy 
Drainage of the obstructed kidney and ureter 
may prevent brepaiahle damage to these 
organs and provide the patient with a g^cr 
margin of safety shoold the prevfciu^ no* 
afie^ed kidney and ureter later become oc 
duded by dacase, infediaQ or fibrosis. 

The type of urological treatment and the 
time of Its applkation should depend on (i) 
the age arid general condition of the patknl 
(*) prognosis for cure and (3) arracy for the 
rcUef of dtstreaitog aymptonis Ipalo, fcivr 
toxemia) The padent may require only cyito- 
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scopic treatment with ureteral dilatation If 
a nephrostomy should be necessary, the pro- 
cedure can be earned out with httle risk, 
usually under regional anesthesia There has 
been no primary mortahty with this operation 
m our dmic Postoperative convalescence is 
usually smooth and often the patient experi- 
ences prompt relief 

There are definite mdications for neuro- 
surgical relief of pam m advanced cancer of 
the cervix, but it is essential to exclude the 
upper unnary tract as the offender When 
pain IS caused by ureteral occlusion, it is more 
logical to dram the mvolved ureter and kidney 
than to mask the S5Tnptoms with opiates, 
mtraspmal alcohol injections, or chordotomy 

UROLOGICAL CLASSIFICATION 

The cases showmg upper unnary tract com- 
plications have been divided mto three “uro- 
logical” groups as follows Group I— -ureteral 
obstruction before or during treatment. Group 
II— ureteral obstruction months or years after 
treatment with no clmical evidence of residual 
malignant disease, Group III— ureteral ob- 
struction months or years after treatment, 
with persistent disease If the ureteral and 
renal complication is present before or dunng 
radiation therapy the case is classified as 
belonging to Group I Group II cases include 
those with ureteral and renal complications 
developmg a number of months or years after 
the completion of x-ray and radium treatment 
These patients have no dmical evidence of 
residual mahgnant disease If the upper uri- 
nary tract complication occurs months or 
years after radiation, but the patient stdl 
shows evidence of persistent neoplasm, the 
case is classified as Group III 
This division of cases is necessary because 
the mdications for urologic management vary 
with each group The type of urologic treat- 
ment also depends on the prognosis for cure, 
the life expectancy of the patient, her general 
state and the urgency for relief of symptoms 
WTien prc-irradiation urologic study dis- 
closes ureteral obstruction (Group I) cysto- 
scopic dilatation of the obstructed ureter 
should be attempted If this procedure’ fads 
to provide adequate drainage, nephrostomy 
must then be considered In selecting a case 


for nephrostomy the urologist should be gmded 
by the age of the patient (life expectancy) and 
prognosis for cure Sometimes nephrostomy 
is indicated for the relief of pam, fever, or 
toxemia m spite of advanced malignant dis- 
ease 

Early urologic treatment improves the gen- 
eral condition of the patient so that she is 
better able to tolerate the radiation program 
Partial ureteral obstruction if present before 
the onset of irradiation, and if not treated 
urologicaUy, may become complete by the 
radiation edema which occurs m the tumor or 
the ureteral wall itself If the unnary com- 
phcation is managed early the patient may 
survive her irradiation with mmimal renal 
damage 

Immediate urologic management is indi- 
cated for patients m Group IT These patients 
“cured” of their mahgant disease may die of 
renal impairment if the ureteral and renal 
comphcations go untreated Smee the ob- 
struction of the ureter has occurred months 
after radiotherapy, it may be assumed that 
this is due to postirradiation or replacement 
fibrosis It has been possible m many of these 
cases to dram the obstructed ureters success- 
fully by cystoscopic dilatation at repeated 
intervals This group is the most important 
one because almost ah of these patients can be 
saved if their urological comphcation is recog- 
nized promptly and treated early Sometimes 
these patients are not referred back to the 
clmic but are treated at home by theu local 
physiaan He may erroneously assume that 
they are suffermg from recurrent mahgnant 
disease and therefore give them sufficient 
opiate to mask their symptoms until they die 
of renal insuffiaency 

Urologic management is less urgent for pa- 
tients m Group III because the prognosis for 
cure is almost nil Treatment may be neces- 
sary for relief of pain, sepsis, or terrmnal ure- 
mic sjnnptoms A surpnsmg number m this 
group will hve many months following pallia- 
tive urological treatment m a fair degree of 
comfort 

The 25 cases with proved ureteral and renal 
comphcations reported in tins study were 
found m a group of 70 patients with cancer 
of the cervLx treated at the Pond\Tlle Hos- 
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I. 


pital ted followed for 5 or more yetra (10) 
The Inddence of tho compact tion therefore le 
35 7 per cent for the group (Table I) There 
were no dlnictl clast A or b ctaet with proved 
ureterml obstruedon This fact b unportant 
because it may indicate that the oba^ctlon 
B Dot due to radiation effect on the ureteral 
will It may be due to a tumor tlnue edema 
daring treatment or a replacement hbiotla 
after treatment In those caset in which the 
diaeaje extends out into the broad ilgamenta. 
There were 19 Ceases and 6 D cases, “nilrteen 
cases, or 51 per cent, of the groiq> ibowtog this 
compJKation, developed upper urinary tract 
obatructnn before the ooset of treatment 
(Group I) Two padents, or 8 per cent, first 
showed ureteral ocdosloQ mooths after 
end 0! their treatment and had 00 (dlnlcal 
evidence of residual cancer (Group II) Ten 
patients, or 40 per cent had upper urinary 
tract compGcadoiis months after treatment, 
but ftOl had residual disease (Group DI) Of 
the total nnmhw with urinary cmuphcatiotis 
only 5 received urologlc treatmenL Two of 
these patients are alive and well after a period 
of 5 years and 3 of them are dead. Both of 
the living patients developed signs and ^unp- 
tnmi of ureteral ocduilon many moDths aftn 
the campletloa of their rsdiatioij therapy and 
presented no evidence of rcsHdoal maUgnant 
(Group n — Table II) 

T\BLI m, — PROVED UBETElAlOBSTBOCnOH — 
34 CASES 


I 0 0 H*0 D 

I *~g-£ "rt 


AHALYSa 07 C-Hm WITH URItnAL 
AKD REHAL COUFLICATIOai 
The 35 cases of proved nretq a l otutroctiai, 
divided according to their respec tl TC nreJojk 
gioops, are further analyicd In Table IIL 
Gt^p I Thirteen, or 53 per ftnt of jj 
patsenta, showed urei/raJ tesindm htjtn m 
dmnni x-ray and radium trtdMtak 'Iherevtrt 
no Class A or B cases. El^t patients Ten h 
Qais C, and < In Class D 
Studr AH but i of these 13 patieiits om- 
plained of pam varying from i to 14 moDtls’ 
doratkin, or an average of 4 mcffitbi, befon 
the onset of treatment The character of tk 
pain vaned from a doll ache to a thtrp 
lafidTiaring type, the fonui bemg the caon 
common. It occurred dther In one or bofk 
flanks, and if unJlateraJ it corresponded to the 
aide of the involved meter oc Hdney Oca 
elooiHy the pain radiated down to the orst of 
the ibam or to the hip on the Involved lill^ 
Sconctiines It had a scutic dhtrffntiondoTD 
the posterior aspect of the thIA to the knee. 
Occasionally the patent stated that the pafa 
was referred to the grofn or vTdra. A namher 
of patients complained of Tow abdocninil 
cramps” and othexa of “low bach pain. One 
patient had s c tct c pain in the right kww 
quadrant and bad an appendectomy bdoR 
admission. This patient contlnoed to hsvt 
the same type of cEscomfort after her open 
tion and subsequenlly proved to have a right 
hydro-ureter and n^t hydrooephro^ cool" 
pUcadng a cervical cancer In the n is}on^ 
the location of the pain and the favolrOT^ 
of the ureter corresponded to the ude Thkn 
by <ri?nlfal i»T«TntnHrinn ihowed bfOsd Dp 
ment Involvement- Postmortem en mln s h po 
revealed the Involved ureter to be on the sso^ 
aide as the pain. 

Blood chemistry estimation of tot al ^ 
protein mtrogen retention showed the leva to 
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remain withm normal limits m all but i case 
until the late stages of renal destruction In 
r patient it rose to 250 milligrams per 100 
cubic centimeters The routme 2 hour test 
of renal function with phenolsulfonphthalein 
was a much better test for early renal msuf- 
ficiency Intravenous pyelography was useful 
in those cases in which ureteral catheterization 
proved impossible Retrograde pyelography 
was more accurate in determining the degree of 
hydronephrosis Obstruction wi^n the ureter 
was met usually at a point 4 to 6 centimeters 
above the ureteral onJhce 
Two patients m this group were examined 
postmortem One had a blocked ureter on the 
left side with hydro-ureter and hydrone- 
phrosis, and a nght pyelitis and ureteritis 
The other showed both ureters blocked by 
disease 

Treatmenl Many of the patients included 
in this study entered the hospital before com- 
plete urological mvestigation and prompt man- 
agement became a routine procedure As a 
consequence, 4 patients in Group I were not 
seen by the Urological Service One patient 
who was investigated refused nephrectomy 
One patient had a ureterostomy performed 
after the first day of treatment because of 
chills, fever, and renal pain Radiation treat- 
ment was resumed 10 days after operation 
without subsequent exacerbation of symp- 
toms She was sent home with a ureterostomy 
tube m place She was free of disease chmcally 
and did weU for i year and 7 months until her 
local physician removed the ureterostomy 
tube because he thought she could get along 
without it She soon complained of costo- 
vertebral pain and died 4 months later with 
evidence of terminal urerma One patient 
treated by ureteral dilatation hved 5 years and 
3 months, and died of recurrent disease with 
ureteral ocdusion One patient who had no 
urological mvestigation was seen by the Neu- 
rosurgical Service, and had four alcohol m- 
jections and two chordotomies m an attempt 
to reheve her pain Postmortem study showed 
bilateral renal and ureteral involvement (see 
case report) Five other patients were either 
studied mcompletely from the urologic stand- 
pomt or had treatment deferred until renal 
damage was beyond recovery 


OF CARCINOMA OF CERVIX 181 

The average duration of life m the group 
that had no urologic treatment was 1 2 months, 
while the group which had urologic therapy 
hved an average duration of 41 months from 
the onset of the treatment 

Group II Two patients, or 8 per cent, 
showed ureteral obslruclwn after coinplehon of 
treatment with iw clinical evidence of residual 
disease Both of these patients were in clmical 
Class C 

Study One patient complained of pain in 
both flanks 21 months after radiation therapy 
The other had pain m the left flank radiatmg 
toward the grom 7 months after treatment 
Because there were only 2 patients in this 
group we cannot draw definite conclusions 
However, it is interesting to note that the ap- 
pearance of symptoms averaged 14 months for 
Group n as compared to 4 months for those 
patients in Group I The delayed appearance 
of sjmiptoms may be due to the slowly con- 
stnetmg scar tissue which forms about the 
lower ureter The cicatrization may be a 
direct result of irradiation or a “replacement” 
fibrosis Again the pain and ureteral occlusion 
occurred on the side that also showed chmeal 
broad hgament involvement 

Blood chemistry deterrmnations were not 
significant One patient had a normal bilateral 
mtravenous pyelogram but demonstrated bi- 
lateral hydro-ureters and hydronephroses on 
retrograde pyelography Retrograde pyelog- 
raphy showed that the other patient had 
definite evidence of ureteral stneture on one 
side 

Treatment Both patients had prompt uro- 
logic treatment consisting of ureteral dilata- 
tion This procedure was repeated at succes- 
sive intervals and proved to be sufficient m 
each case 

The value of prompt management is evident 
as both patients are ahve and weU, one 5 
years and 8 months, and the other 6 years 
after treatment 

Group III Ten patients, or 40 per cent, 
showed evidence of ureteral obstruction develop- 
ing after completion of treatment and with posi- 
tive evidence of residual disease Nme had 
evidence of extension of the disease into one 
or both broad hgaments (Class C) One pa- 
tient had remote metastases (Class D) 
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Study All In group mTop 1 «tni«A 

of p*In. TTie durttion wled from 5 monthi 
to 17 montlii, tlie avenge being 9^ months. 
In til but 3 Instances tbe location of tbe pain 
corresponded to the ndc of the ureteral pa 
tholoCT and likewise to the aide that had 
broadligament extension. 

A review of the findings shows that Intra 
venous and retrograde pyelograms were more 
dependable tests of rrail Himsg n tban the 
blood chemistry estmistion of total non-pro- 
nitrogen. 

Trtaimfni Only i patient In rbt* groop re- 
ceived urologlc treatment This CDOsIstrf of 
ureteral dilatation on one occasioa. She lived 
1 year and 8 months and died of orenua. Two 
patients required each large doses of opmte 
lor relief of pain that they fubseqaently be 
rarrw morphine addicts. 

The average duration of hfe hi >hr« group 
was to months. There were 5 postmortem 
studlei and all proved that death was doe to 
renal Impairment from obstructed oretexi. In 
a number of these patients then was ooniidg- 
able fibrosis noted about tbe oreten. 

TBtATifPrr BASE) 05 (XIMPLEB USOLOOIC 
ELUOKATiaH 

It IS DOW routine practice In this dime to 
cany out complete urologlc tovestigatian be 
fore treatment is gh-en for carcinoma of the 
n twin e cervix. A careful history is extremely 
Important to detect symptoens whkh may 
suggest ureteral ocdusl^ 

Ureteral stneture produces a nagging type 
of chscomiort or sharp psin et or oear the site 
of ocduikm or In the renal area on the affected 
side. The pain was nearly always present on 
the tame ode as tbe broad ligament extemoon 
of tbe Radiation of pain occuiied up- 

ward toward the Udney laterally mto the hip 
or groin, or posteriorly Into the thigh or leg 
The pain was cither mtermittent or conitaoL 
When pain occuri as a symptom In ameer of 
the uterine cervix it may be due to extemoon 
of tbe disesje or may be caused by a cocopUca 
tlon of the treatment Skeletal mvolvemcnt 
f n usually be proved by roentgen namina 
tion. StCDosii of the cervical ca^ with amo- 
oated pyometrium may be determined by 
probing the uterine rsn «1 Pdvic peritonitu 


If present presents the usual signs uri lyiKh 

toms amimonly amociated with any penunt 

tk One may therefore In a (fiffcrentjil 
noils strongiy suspect a itnctare oi the ureter 
If the other causes of pain as outlhwl tbore 
are exduded 

It is not the purpose of thh paper to pmm 
or disprove the theory that ureters mar be 
occluded as a result of nufiatkm therapy tUy 
A number of anthois have reported tku 
dlnJcal {i 4, 5 7 ii) and labocatory (S, 9) 
experience which points to the het pest 
Irrarfiation fibrnsa does occur We bare ob- 
Bcrved nrctcral oednston foDowing (firUed 
doses of x-ray alone ^400 r per day to one d 
four pelvic portals 8 by 10 cmthrLcten etdi, 
alternating fields dally two antenox and tiro 
posterior fields, 50 ccntmietris focsl iHn (Ei- 
millimeter copper and i mMuieter 
aluminum filter Total of ijoo r to eaci of 
the anteruT portals and 800 r to each of tbe 
pcsterkn- portals, grand total of 4000 r in 10 
treatments) This obstroctioo proimJy re 
salted from radlstion wiwna. We ban tlv 
seen ureteral obstnxtioo dlnically and at 

jM i tiiwrrfwn fjj) mSUy HMcriH 

after tnslmexit, with and withmt the pRSOia 
of gross resldiial neoplasm. Ihh obftrudxB 
in some Mcmed to be due to fibrods 

Wbethex It is a ^replactmect” fihrab or an 
orHul radiation fibrosis is Hfffjmlt tn itate. In 
less frequent ocaurcnce, cii id rally in the A 
and B rntr* would argue against the Utlff 

Complete pibyncal ^T»mtn»hr>i Is nude a- 
peaaDy with regard to renil enlargement oc 
tendernesa Graves and JCHtser hsre on- 
phaiixed the fact that aiivtnced kidney dsn 
age may ocenr without local signs and lynp- 
toms. Therefore one must study the paticat 
«rin further to complete the urolopcal ei 
amfnatKm. 

Blood nitrogen studieB are carried oat, W 
cannot be rel^ upon for eariy e ndoCT ^ 
impaired renal function. In our aedes, dw 
devated non-protem nitrogen was J 

terminal finrting The renal function test wB” 
phthaIMn was a much better test fw 
renal insoffidcncy Routine cystoscopy 
ureteral catbeteriiatkKi give fanpatant 
formation concerning the presence or ahw^ 
of bladder Invasion and especiiDy the dejrt* 
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of patency of the ureters The divided test of 
renal function with intravenous phthalein is 
employed, and when the ureters are not iden- 
tified or when catheters cannot be passed, 
mdigocarmine is used 

Retrograde and intravenous pyelograms 
complete the study of the upper unnary tract 
It IS important to remember that patients 
with relatively normal intravenous pyelograms 
may show defimte obstructive changes m the 
ureters and kidney, by retrograde pyelogra- 
phy 

It is important to reheve the obstructed 
ureter at once, preferably before radiation 
therapy is started This should be done by 
ureteral dilatation if possible Occasionally 
the patient may be treated with an mdweUing 
ureteral catheter, following gentle dilatation 
If the degree of hydro-ureter and hydro- 
nephrosis IS great, nephrostomy must be con- 
sidered This of course is limited to those 
patients who stdl show residual function m 
the affected kidney If the patient is reheved 
of her disease and ureteral patency is re- 
estabhshed after treatment, it is still possible 
to remove the nephrostomy tube and allow 
the fistula to close spontaneously 

Nephrectomy is reserved for the infected 
and functionless kidney which is causmg chills, 
fever, and toxemia m cases in which the con- 
dition of the patient and the state of the other 
kidney warrant this operation 

When the prognosis is questionable or posi- 
tively hopeless (advanced or Class D cases), 
treatment should be symptomatic and palli- 
ative only 

Patients who present themselves months or 
years after radiation treatment with the com- 
plaint of backache, pain m the lower abdomen, 
hip, groin, vulva, or leg, showing no evidence 
of residual neoplastic disease (Group II) re- 
quire careful search for ureteral obstruction 
If a positive diagnosis is established, ureteral 
dilatation may be attempted when the af- 
fected kidney stdl retains its function If this 
fads the patient should have a nephrostomy 
or nephrectomy Should obstruction be com- 
plete and the kidney functionless and sdent, 
nothmg need be done, except careful observa- 
tion at relatively frequent mtervals with refer- 
ence to the other kidney The patient should 


be instructed always to return immediately 
on the occasion of pain, chills, or fever These 
symptoms may signal the onset of infection m 
the previously unaffected kidney Immediate 
measures should be taken to prevent complete 
anuna and uremia It is sometimes necessary 
to do a nephrostomy upon the previously un- 
affected but now mfected kidney m order to 
save the patient’s hfe On the other hand, 
the previously sdent kidney may be the cause 
of the patient’s symptoms, and if so nephrec- 
tomy should be performed 

Those patients showing ureteral stricture 
months or years foUowmg radiation but who 
still have evidence of recurrent or residual 
disease (Group HI) may reqmre palliative 
treatment to the mvolved upper urinary tract 
Usually it IS not possible to reheve the ureteral 
obstruction by ddatation from below, because 
the persistmg disease does not permit dilata- 
tion More radical measures, such as nephro- 
stomy or nephrectomy, should be hmited to 
those patients showmg evidence of uremia or 
severe toxemia due to upper unnary tract 
infection 

CONCLUSIONS 

1 The importance of urologic investigation 
before treating cancer of the cervix by radia- 
tion IS re-emphasized 

2 A classification of the cases according to 
the development of ureteral obstruction be- 
fore, dunng, or after treatment, with or with- 
out the presence of local disease, is presented 

3 The need for prompt urologic manage- 
ment IS suggested, once the diagnosis has been 
estabhshed The type of urologic treatment 
selected should depend on the state of the 
local disease and the general condition of the 
patient 

4 An analysis of a group of 70 cases fol- 
lowed 5 years after treatment shows an m- 
cidence of 35 7 per cent of proved ureteral 
obstruction Those patients having prompt, 
adequate urologic treatment showed good end- 
results Those patients not treated died from 
uremia 

5 Improvement of 5 year end-results may 
be expected if this large group showmg ureteral 
and renal complications is treated promptly 
If death from renal impairment is prevented, 
a larger percentage of those developmg ure- 
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MALIGNANT TUMORS OF THE THYROID GLAND 
Report of 200 Consecutive Cases 
U V PORTMANN, M D , Cleveland, Ohio 


T his study of malignant tumors of 
the thyroid gland is based upon 200 
consecutive cases in which chmcal 
and rmcroscopic diagnoses were made 
by Dr George Cnle and assoaates of the 
Cleveland Clmic Foundation between 1922 
and 1933, mclusive This penod of time was 
selected because deep roentgen therapy was 
instituted at the dime m 1922 before which 
time the treatment was quite empincal or 
definitely experimental In addition, a 5 year 
penod has elapsed since 1933 This senes in- 
dudes approximately one-half of the cases of 
mahgnant tumors of the thyroid observed 
pnor to 1922 and after 1933 All the cases have 
been studied from the standpomt of pathology 
by Dr AUen Graham 

The senes was first dassified on the basis 
of the different types of histopathology ac- 
cording to the plan ongmaUy advocated by 
Dr Graham m 1925 and outlined m Table I 

TABLE I —HISTOLOGICAL CLASSIFICATION OF 
MALIGNANT TUMORS OF THYROID 

I Carcinomas onginating in pre existing 
adenomas 

A Malignant adenomas 
B Papillary carcinomas 

II Carcinomas without evidence of having ongi- 
nated in pre existing adenomas 
A Adenocarcinomas 
B Scirrhous carcinomas 
III Mixed type 

Carcinoma-sarcoma 
IV Sarcomas 

A Lymphosarcoma 
B r ibrosarcoma 
C Other types 

The tumors to which Dr Graham applied 
the name “mahgnant” adenomas piossess no 
characteristic histolog}'^ They onginate m 
pre-existing adenomas, therefore they present 
the histolog}^ of fetal, intermediate, or mixed 
colloid adenomatous structure and any one. 

From the Cle\ eland Clime. 


two, or even all these transitional types may 
be found m a single tumor, in fact, it is seldom 
that only one is found Therefore, a mahgnant 
adenoma may present the morphological 
characteristic of any one or more of the forms 
adenocaranoma, medullary carcinoma, scir- 
rhous caranoma, papillary caremoma (not 
papillary cystadenoma), or carcinoma re- 
sembhng sarcoma Because of this diversified 
vanabihty in the structure of these tumors, 
it is sometimes difficult to differentiate or 
classify them only on a histological basis, 
therefore it is necessary to study the gland as 
a whole, its probable involutional changes, 
the type of structure of the pre-existmg 
adenoma in which neoplasia began, as well as 
Its duration, rate of growth, and stroma re- 
action The outstanding charactenstic of 
mahgnant adenomas is the invasion of the 
blood vessels in which there may be thrombi 
or mtravascular polypi with the same morpho- 
logical charactenstics as are found m the 
parent tumor This mvasion of the blood 
vessels does not occur with other tjqies of 
thyroid tumors which extend mto the lym- 
phatics 

The “papillary carcinomas” are primarily 
localized, encapsulated neoplasms with char- 
acteristic papillary morpholog)^ Sometimes 
cells in papillary tumors may break through 
the thin stroma at the base of the acini and 
invade and extend into surrounding struc- 
tures whereupon the neoplasms may be con- 
sidered mahgnant The lateral lab3rnnth or 
aberrant thyroid tumors with papillary struc- 
ture, which may be found outside or vnthin 
the thyroid capsule, are not and should not 
be mcluded among mahgnant tumors of the 
thyroid per se They are seldom mahgnant and 
they do not recur if completely removed, but 
others may develop in the embryonic tract or 
lateral labjumth from which the pnmary 
growth ongmated 
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“ITie adenocmrdDomta not knoirn to nH gL 
n*te In pre-eii*ting adenomai, adt$ucara 
nomas noi tn adtnopta, apptrently bc^ In 
aanjir ephlielium. TTie tiimor is toraxl ns a 
tmall, definitely localixed, tltbongfa dod- 
cncapsulited gnrtfth, of very low grade ms 
Ugnancy The fabseqnent comse or develop- 
Dient of thts neordifin is unknown. They are 
discoTercd only by the patbolo^ft and pro- 
dace DO dinkal 

TYie ftdrrbcrai carcinomas hive the tame 
ongm and histologiCBl charactenxtics u 
tdrihoas tnmors which are found tn other 
glandular organa. FTbrons tissue predoml 
nates and the neofdaatic epithdlal occur 
In masses or stranda. It cannot be proved 
that these tumors bc^ m pre-enrting adc 
Domaa although possbly they may do so 
They arc not enoqisnUted and th^ Invade 
and Eocrnond nd^borlng rtructorea quite 
rapidly by permeation throtigh the lym- 
pl^ca 

The cardnoma-earcoauLa, those toroon 
with complex morphology contain both epl 
wjid meaothelial malignant »t^****nf f- 
They invade the lymphabca, and their dtnkal 
conrae la to that of sdcrhona card 

noma. 

Sarmmaa of the thyrasd are comparatively 
rare. In many remrta In the literature they 
apparently hare been confused often with 
malignant adenomas and vice 'wtsa- Some 
thologiats do not agree that aarcomas occur 
the thyroid and c^ them ronnd cdl card- 
Domas. Yet there b no reasoo why the abun- 
dant meaothelial dements In the thyroid e»pe 
nitt y the lymphoid tisene and stroma, ml^t 
not occauonalty undergo malignant degenera 
tJon to produce tarromaa. The tympho- 
sarcomas' and “fibrosarcomas” of the thr 
ndd have the tame hiatopathology u the 
same types of tumors found m other locatlaoa. 

In addition to the pathological daasification 
of the malignant tumors these cases have been 
grouped also according to the extent of db- 
etse found In each dlnlcilly at operation or 
by the pathologist s examinatwo. Such a 
grouping b advisable In order to make equi- 
table statistical cocnparboos b e taL ‘ cu different 
roethodaof treatmenL In a great many reporta 
In the bterature about the results obtalnwl by 


different theiapenpc procedures foe (fiffom 
types of malignant neopiaims, and fa wfad, 
all cases are induded In one category Tbetber 
in early or late stages, rt b often otrricra that 
there was a dispropartion between Uk eidy 
and advajKcd cases In the series used f* am. 
panson. Thb is especially apparent wlmj tk 
results of operation alone and of 
procedure* are compared, because It b osotily 
when the dbeasc is more adruiccd that frrv 
diatlon a giveai. Statistical compadsMB 
based upon Inequalitie* In the tvpa of caia 
treated by fifferent methods letif to c n ooecpi 
conduskms. Therefore, In thb study the re 
suits wiD be shown on the basis of the dlUa a it 
histological types of tumors found and also co 
the basis of a plan for grouping cases accord- 
to the extent of dbarase The plan wfadi 
be employed In this itud> b baaed tipco 
the CTitdia presented In Table n 

TABLE n. — A PLAB lOT OlOUPDfO UAUtOUIT 
TTOOaS or THVBOID ACCOUTRD 10 LULlSr 
OrmSEABE 

Group L without erUan cf its- 

li|WTit tuoo wbkh vas dbeoroed caly after at 
aca co fk csamlMticc asd the tsmot au wly iln 
wT>nrTm Hm dbiDrtes 

Group Q. Cases without dmWl rrVfeace af bs- 
Ibcaast tuawr, or la laM eno was rapected oeff 

thtbaibcd hbtery of rapid eolargSDrst of tie 

thyroid or duc o Tered at operttion ud tta 

growth wt* it Mn lnr«nr>ni withls the thyroid opwie 
Group rn. Cues srilh dfrwil eridraes of ■*- 
hnacr which had famded oc rttrmVd wit 
aide ol the thyroid capeok t aajihoeina w dbtul 
atnictxixta. 

The aenes of soo coniccatm caset, dua- 
6ed and gro up ed according to thb plan and 
■l«n according to hfatopethology u shown fa 
Table ITL^ie primary cases are those fa 
which no treatment was given prwr to aa- 
Tnkdrr n to the Hini f- The reuuircnt caao are 
those in which local recurrence foDowed cp- 
eratloais pnor to admissjon. The cases 
no treatment comprise those patients who 
presented themselTcs without having 
previous treatmoit and were in such adrancto 
stages of the dfaeaae that treatment w« not 
justifiable, and also a few patients 
fused treatment at the dinfc after a dliu» 
ebagnoafa had been made and treatment ad- 
vfaed. The case* listed as undasaified air 
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TABLE in-/\LL C\SES CLASSiriED AND GROUPED 




Pnmao cases 



Rccurrenl 

Toiol 

Per crnl of 
all cases 

cla'siGcalion 

G 1 

G 11 

G in 

Totnl 

Per cent 

ca-ira 

CAsrs 

Malignant adenoma 

’ 1 


AS 

66 

SJ 3 

7 

73 

S4 8 

Papniarj caranoma 

7 1 

n 

3 

ai 

17 0 

1 

33 

iG s 

adenocarcinoma not in 
adenoma 

JO 1 

1 

1 


19 

*5 3 


X9 

14 3 

Sarrhous caranoma j 

1 


S 

3 



3 


Carcinoma «arcoma 



\ I 

I 


1 

1 

1 , 


Lymphosarcoma 



II 

11 

9 0 


M 

8 3 

Fibrosarcoma 



» 1 

a 


X 

3 


M>-TOsarcoma 



I ' 

I 

1 

1 

1 


Oissification unknown 

1 

1 

66 

134 

O3 0 

0 

133 

65 0 

Undasslfiable 

1 1 

*4 

14 


I 


10 1 

Classifiable 

! 1 

Eo 

1 IjS 

60 0 

1 


74 0 

Unknemn patholog> 

1 1 

46 

1 *<> 

35 0 

1 i 

52 

36 0 

Total Ca'cs 

1 3S 

1 30 

I 136 

( i«i 


1 16 

1 300 

1 


those ^^^th positive microscopic c\ndcncc of a 
malignant tumor but the type could not defi- 
nitely be determined No microscopic exami- 
nation was done in the cases listed as “un- 
known patholog}'" as these were in such ad- 
vanced stages that biopsy even to appease 
saentific cunosity i\as not justifiable 
The inadcnce of occurrence of different 
tumors is shown in Table III This shows that 
of a total of 133 primar}’’ and g recurrent cases, 
that could be classified on the basis of his- 
tology, there were 73 malignant adenomas, 
or 54 8 per cent, which is more than one-half 
of the 148 classifiable tumors The next 
largest type are the papillary caranomas, or 
16 5 per cent Thus a total of 95 tumors or 
over 70 per cent in the senes can be proved to 
have onginatcd in prc-existmg adenomas 
This incidence supports Dr Graham’s con- 
tention that a large percentage of all malig- 
nant tumors of the thyroid onginate in pre- 
existing adenomas The third largest group is 
made up of the adenocarcinomas not in 
adenomas which are histologically malignant 
but climcally benign The lymphosarcomas 
were not uncommon, 8 2 per cent, but only a 
few of the sarrhous carcinomas, caranoma- 
sarcoma, and other rare types were met 
According to the plan adopted for grouping 
(Table III), 28 of the total 184 pnmary cases 
fell into Group I, or 15 2 per cent, 30 fell into 


Group II, or 16 3 per cent, and 126 fell into 
Group III, or 68 5 per cent This indicates 
that two-tbirds of the patients mth malignant 
tumors of the thyroid were in advanced stages 
of the disease xvhen first seen and, as will be 
shown, were incurable bj' operation alone 

The early or Group I cases comprise onlj 
2 malignant adenomas, the remainder being 
papillary carcinomas and adenocarcinomas 
not in adenomas, vhich were not even sus- 
pected by clinical examination or at opera- 
tion performed primarily for other thjTOid 
disturbances, but the malignant tumor was 
subsequently discovered by the pathologist 

Group n, composed of moderately early 
cases, IS made up exclusively of malignant 
adenomas and papillary carcinomas xvhich 
apparently had not yet invaded to any great 
extent outside the pnmary adenoma and not 
at all outside the thyroid capsule as obserxTd 
clinically, at operation, or after pathological 
examination 

Group III compnses the most advanced 
cases with tumors invading outside the thy- 
roid capsule Forty-five, or 68 2 per cent of 
this group, were malignant adenomas All the 
other types of tumors, except the adenocarci- 
noma not in adenoma, fall into this advanced 
group AH the cases in which no microscopic 
examinations were made because of the extent 
of the disease, of course, fall into Group III 
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Tlie adenocaroiMmu not knoim to oiigi 
nate In pie-emtlng adenonus adfnocani 
nanuj tui in adenama. Apparently bc^ in 
AdPAT cprtlidhinL TTie tumor b found as a 
tmaD definitely localised, although non* 
enpapsalated grorrtli, of very low grade ma 
Ugnancy Tbe tnbse<^ent cotme or develop- 
ment of tiui neoplasm b uninowiL TTiey are 
diacDvered only by tl« pathologiit and pro- 
duce DO rtinlcnl signs. 

Tbe sdriboiis cardnomas " have the aaine 
origin and hlstolo^cal characteristics as 
•drihous tumors which arc found in other 
giandular organs. Fibrous tissue predomi- 
nates and the neoplastic epithdllal cells occur 
In or atrands. It caniut be proved 

that these tumors begm hi pre-existing ade 
nomas although poanUy they may do ao 
They are not cncapculated and they Invade 
and Eurround imghbonng itruct u res ^te 
rapudly by permeatioa throng tbe lyin- 
phatica. 

The carcutoma-aarcocnas,” thoae tnmon 
with complex moipbology CDotaln both cpi- 
and meaotneiial malignant elements. 
They invade the lymphatka, and their dlolcal 
couiie u iimllar to that of adrrhous card- 
noma. 

Sarcocnaa of the thyroid arc compaiativdy 
rare. In many reports in the hteraturc they 
apparently have been confused often with 
malignant adenomas and vice vem. Some 
pathologiits do not agree that saroamas occur 
In the thyroid and them round ceD caro- 
nomai. et there Is no rceaoa why the abun- 
dant mesotbcliil dements In the thyroid espe- 
dally the lympbidd tissue and stroma, might 
not oci:axK)nally undergo malignant degeoera 
tiou to produce sarcomas. The “lympho- 
tarcDcnas” sjtd fibrosarcomas of the thy 
wid have the —my- histopatbology as the 
tame types of tumors found in other locatkma. 

In addition to tbe pitbologiCBl dasalficatlon 
of the malignant tumors these cases have been 
grouped also according to the extent of dis- 
ease found In each dlnlcally^ at operation, or 
bv the pathologist ■ examination Such a 
grouping is advisable in order to make equl 
table itatlstical comparbona between difrcTcnt 
metbodsof treatment In a great many reports 
In the literature about the results obtained by 


different therapeutic procedures for efaUrrmt 
types of TTi a hgn a n t neoplasms, and in iriddi 
all cases are induded In one category wtoha 
In early or late stages, it b often oln-km that 
there was a dlsproportioo beta e cu tic etriy 
and advanced cases In ti* scries used for can. 
parison. 'Hus b espediHy apparent wIm tk 
results of operation alone and of radxJcgKal 
proceduies axe compared, because k U ojuilly 
when tbe disease b more advanced that Ittv 
diation IS given. Statistical compadKci 
based upon inequalities In tbe types of cm 
treated by diffeTent methods lead to enooecra 
condusiona. Therefore, In thn study the 
fults win be shown on the basb of the (fifferoit 
histological types of tumors found and tbo on 
the basb of a plwn for gronpfu accerd- 
ing to the extent of The plin vhkh 

srin be employed in thb study b based upco 
tbe criteria presented in Table EL 
TABU n-*— A FLAK TOa OBOTTFIBO HAUCSUfT 
TDMOES 07 TBTlOn) ACXBauiiroTOxnErT 
07 matABK 

Group L Cates vithmt rimhil cvlckon d bs- 
Ufnxnt mmor whkh ni dlax^ticd oely aha 

Hmi IIT W*1 oely Ft* 

mMffleteTS te dtamrlg 

Group n. Cases vkhoQt diakal rrUescs of 
Dfsant toiDor, or hs piosmcs vis w ape cie d ma 
oathsbsxiscd Mstoiy of taplil eolartaatBi ^ tM 
thrrcil llaDd, or di w^ eted at opeiatka and Ik 
fioirtJi was ittQ localiaed vtthin tbs IbnoU eac*de 

Group nL Casa trith dlntral erideacs « as- 
Ufsant tomor wUeb had taraded or e itnvi ed 
dds of li* thyroid capsule t Deisbbocinf ec (Basal 
atiuctiiics. 

TTie Serbs of soo consecutive cases, daaJ- 
fied and grouped according to thb plan 
wlwt according to hlstopatbology is ahtrwn fa 
Table TTT T?ie primary cases arc 
which DO treatment was given prior to sd- 
mitaim to the Hlnl c. The recurrent ctso art 
those in which local reammee foQowed 
erations prior to fHmkrirm. Tbe cases ha >^ 
no treatment com pri se those patknts vl® 
presented themselves without having had^ 
previous treatment and were In such adranOT 
stages of the disease that treatment wm not 
justifiable, and also a few patients 
fused treatment at the dime after a 
dbgoosis had been made and treatmat ac- 
vfaed. The cases fisted as undasilficd 
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TABLE V —SUMMARY OF RESITLTS IN ALL PRIMARY CASES ACCORDING TO CLASSIFICATION 


Pathological 

daasification 

ToUl 

cases 

Operative 

mortality 

No of known living 

I yr 

1 

1 ayr 

3 yr 

4yr j 

syr 

5+yr 

Malignant adenoma 

73 

1 xo 

1 37 

32 

37 

23 1 

10 

ZO 

PapQIary carcmoma 


0 

10 

17 

IS 

14 

13 

13 

Adenocaranoma not adenoma 

! 

1 o 

1 

JS 

14 

14 

14 

13 

Scirrhoua caronoma 

— 

1 

ss 

o 

o 

o 

0 

0 

Cardaoma-aorcoma 1 

SB 

o 

Si 

o 

0 

o 

° 1 

o 

Lymphosarcoma 

zx 

1 

3 

3 

3 

3 

3 1 

3 

Fibrosarcoma 

3 

O 1 

t 

I 

I 

I 

z 

z 

Myxosarcoma 

z 

o 

1 

z 

BS 

o 

o 

o 

Unclassified 

15 

3 

5 

a 


a 

3 

2 

Unknown pathology 

53 

1 

0 

5 

BBi 

1 

1 

I 

Total 

aoo 

17 

02 

76 


57 

53 

41 

Lost trace 

34 


20 1 

23 

27 

31 

33 

34 

Dead not of caronoma 

S 


a 

3 

4 

S 

S 

8 

Dead of caronoma 

II7 

17 

86 

93 

ros 

207 

lop 

II7 


The results obtained m all the different 
types of tumors by all therapeutic procedures 
are shown in Table V Although it would 
appear that the mahgnant adenomas present 
a fairly favorable prognosis, it should be re- 
called that only about one-tlurd of them were 
in the early Groups I and n However, as 
will be shown later (Table VI), not one of the 
patients with this type of tumor m the ad- 
vanced stages (Group HI) havmg operation 
alone, was known to be bving at the end of 
one year The papillary carcinomas are shown 
to have a considerably better prognosis smce 
over one-half of these patients lived 5 or more 
years but also only 2 of 22 cases with papillary 
carcinomas were placed m the unfavorable 
advanced Group HI The tiny adenocarci- 
nomas not in adenomas give the very best 
prognosis All of them fall mto the earhest 
Group I and not one of these neoplasms was 
fatal The lymphosarcomas also have a fair 
prognosis but only because they proved to be 
radiosensitive, smce only those patients who 
were irradiated survived AH the other types 
of tumors have an unfavorable prognosis ex- 
cept possibly some fibrosarcomas which tend to 
remain localized for considerable time and 
may be completely excised 
It IS unnecessary to present tables showing 
the results from operation only and operation 


with postoperative roentgenotherapy for 
Group I and Group U cases because it was 
found that there was very httle difference m 
the results obtamed by either therapeutic pro- 
cedure for these more favorable groups It 
was found that postoperative roentgeno- 
therapy gave no better results in Group I cases 
than operation alone This might be expected 
because the operation removed completely 
all the localized tumors in these early cases 
However, m Group II it was found that a 
shghtly higher proportion of patients sur- 
vived m each yearly penod if postoperative 
roentgenotherapy was given than if operation 
was the only treatment although, after the 
5 year penod, the proportion of known living 
was almost the same The known dead of 
cancer m the irradiated senes was propor- 
tionately somewhat less than in the non- 
irradiated This would appear to indicate 
that postoperative roentgenotherapy was 
beneficial in prolonging the hves of some 
Group II patients 

Table VI shows that no patient with ad- 
vanced disease in Group IH survived even 
one year foUowmg operation alone, no matter 
what type of tumor was present There was 
an exceptionally high operative mortabty, 
over 70 per cent, as some operations were 
decompressions done only for palhation 



































































T»b)e IV iliow* tbe differeat methods of 
treatment enploycd for the cues In rtch 
group In Group I operation onlj wu per 
fonned In 17 of the toUl 46 primary cues, or 
37 per cent Of the 46 cases m wfaiefa opera 
tkm n% the only treatment tj or over 50 
per cent, were In tbe early and tttodcraiJy 
early Groups I and II while 39, or 63 per cent, 
were In tbe leas javorable Group* U and ITL 
On the other hand, of tbe total 74 case* which 
had roentgenotherapy after opeiatloo only 
ir or 14^ per cent, were In Group I and si 
or 4$ per cent in the early and iDoderatdf 
earij Group* I and IT but 6j or 85 per cent 
were In the I«*s favorable Group* II and HI 
Therefore, roentgenotherapy wu given after 
operation In this series In a Isrger proportion 
of advanced case* than the proportion In 
ss^ch Operation was the onlj treatment This 
fupport* tbe prc\doas statement to the effect 
that a Urge proportion of cases Irradiated arc 
ia advanced stage* of tbe <fisea»e and ihb 
fact should be taken into conaideratioo in 
passing jadgment about the aunporatfre e£B- 
caev of therapeutic ptocedurea. 

In this study the patfmts treated br pro- 
cedures other than opcaUon and postopera 
uve roentgenotherapy those not treated and 
recumnt cases are not given conalderation 
except thev are taken into account b tbe 
totaU drterroimng tbe palhokigical cla«{6cn 
tkm ot the frouj^g*. 

Tbe Ublc* dealing with the mortahty sta 
tiftJC* of the pnmaiy treated case* show 

I The operative mortality which In 
clodc* *D patients who died b the bo^Ul 
liomCTiittdy foUowbg any operativT; proce- 
dores wbetUa- an attempt wu made to re 


move aQ or only a portfeo of the thyroid 
giand, or whethn only palliative operatloot 
such as dectnupseislon or Uopsiei were done. 
However whm only hkpslei or pdlktht 
opcratkns were done and tbe piactit jar 
vived and Irradiatioo followtd the minor cp- 
erative proetdore U not considered u opera 
tion fonowtd by Irraiflatkin but these are b- 
dnded b the series having roentgracthttspy 
only The operative mortality case* are a- 
doded among the known de^ d caaerr is 
the ffrft ymr period foUowbg 
a TV number of known livlot b re 
duced m succeeding year* by the total ntnnbtf 
of cases kwt trace, dead net of cancfr 
and known dead of cancer TV* kjwan 
to have lived free from cancer but died not of 
cancel alter 5 year* are bduded b the knoea 
Uvbg afur 5 year*. , _v v .v. 

S Tbe bit trace are tbo*e b which the 
outcome waa not known, and the number lort 
b yeariy period U added to tbe total o< 
the piwding year , 

4. When the death of a patient ww provrt 
to be caused by a diseaae other than the 
mallgoant ueopiasm, it b recorded ^ 

dead not of cancer and the namber a 
added to tbe total of the prtcedlnr ye^ 

5 Tbe known dead^ Indode aH 
proved to ha^ been dead not of 
the number of death* to any yearly period » 
added to the total ol tbe preceding « 
should be noted that tbe number of w 
trace and ‘'dead not of cancer are accoca ^ 
for b each yenriy period ocept that the cairt 
dead not of cancer after 5 or more 
furrival are taken u known 
primary case b tbe aerie* i* accccnted lot 
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TABLE V -SUMJIARY OF RESULTS IN ALL PRIMARY CASES ACCORDING TO CLASSIHCATION 


Pitholofncal 

daisUicatioa 

Total 

cases 

Opcralix't 

morialit) 

No of known lj\ing 

1 ir 

a >r 

3 yr 

4 >r 

S JT 

S+>r 

MaligiuLnl adenoma 

73 

! xo 

J 7 

32 

27 

” ! 

10 

30 

Papfflajy carcinoma 

1 

0 

1 ’9 

«7 

15 

14 ; 

13 

13 

Adenocaranoma not adenoma 

1 .0 _ 

0 

16 

IS 

14 

14 1 

14 

13 

Semhous carcanoma 

mBm 

=■ 

0 

0 

0 

0 

° 1 

0 

CaroDoma sarcoma 

BS 

0 

I 

0 

0 

0 

0 

0 

LjTnpbosarcoma 

IX 

1 

J 

3 

3 

3 

3 

3 

Fibrosarcoma 

BBS 

wmm 

1 

1 

T 

X 

X 

X 

M>'iosarcoma 

BB 

BB 

» i 

1 

0 

0 

0 

0 

Unclassified 

IS 


5 

3 

3 

a 

3 

3 

Unbnowti patholocj 

52 

■ 

^ 1 

s 1 

3 

I 

r 

I 

Total 

300 

17 

03 

76 

64 

57 

S 3 

41 

Lost trace 

14 


30 

-T 1 

27 

31 

33 

34 

Dead not caranoma 

B 


3 1 


4 

S 

S 

S 

Dead of caranoma 

117 

17 

86 1 

o 3 1 

105 

107 

100 

1 117 


The results obtained in all the diflcrent 
types of tumors by all therapeutic procedures 
are shown m Table V Although it would 
appear that the mahgnant adenomas present 
a fairly favorable prognosis, it should be re- 
called that only about one-third of them w'crc 
in the early Groups I and II However, as 
will be shown later (Table VI), not one of the 
patients with this type of tumor in the ad- 
vanced stages (Group III) having operation 
alone, was known to be Imng at the end of 
one year The papillary carcinomas arc shown 
to have a considerabl)'- better prognosis since 
over one-half of these patients hved 5 or more 
years but also only 2 of 22 cases with papillary 
caranomas were placed in the unfavorable 
advanced Group III The tiny adenocarci- 
nomas not in adenomas give the very best 
prognosis All of them fall into the earliest 
Group I and not one of these neoplasms was 
fatal The lymphosarcomas also have a fair 
prognosis but only because they proved to be 
radiosensitive, since only those patients who 
were irradiated survived All the other types 
of tumors have an unfavorable prognosis ex- 
cept possibly some fibrosarcomas which tend to 
remain locdized for considerable time and 
may be completely excised 
It is unnecessary to present tables showing 
the results from operation only and operation 


with postoperative roentgenotherapy for 
Group I and Group II cases because it was 
found that there was ver}' little difference in 
the results obtained by either therapeutic pro- 
cedure for these more favorable groups It 
w'as found that postoperative roentgeno- 
therapy gave no better results m Group I cases 
than operation alone This might be expected 
because the operation removed completely 
all the localized tumors in these early cases 
However, in Group II it was found that a 
slightly higher proportion of patients sur- 
vived m each yearly penod if postoperative 
roentgenotherapy was given than if operation 
was the only treatment although, after the 
5 year penod, the proportion of known living 
■was almost the same The known dead of 
cancer in the irradiated senes was propor- 
tionately somewhat less than m the non- 
irradiated This would appear to indicate 
that postoperative roentgenotherapy was 
beneficial in prolonging the fives of some 
Group II patients 

Table VI shows that no patient with ad- 
vanced disease in Group III survived even 
one year followmg operation alone, no matter 
what type of tumor was present There was 
an exceptionally high operative mortality, 
over 70 per cent, as some operations were 
decompressions done only for palliation 
































































Htnrevet Table VH ahcnn that tome are not intflcated becaotc all of Ibe neopiMtfc 
patienU In the tame category Group m, with tJtiae cannot be ranoved Injtead ihepatot 
adranced diseaae tnrvtved at ioeg at 5 jrai* tbonld be treated primuily by irradhd^ 
after treatment by roentgenotherapy fcdknr either radiam, roentgenotherapy or both 
Ing opcratKKi even though the typet of tnmor according to IncCcatkai*. 
present have been coniidcred at the leatt A mmmajr of the reaiUU obtabro by 
favorable. Six of 41 of these pattenU or 14-6 different metioda of treatment for 
I>cr cent are known to ha\e MuvUed more groups of catet it further fliottrated bj Tit*e 
than e year*, and 10, or 15 per cent, to the Vm In which it ibould be noted that do 
end Oi the fifth )'ear It a tbown that, al- deductioni are made for the bat trace or 
though the mnnhw of known dead Inaeaaed dead not of cancer" np to £ jean. Thtt 
year oy jTar after the firrt jrax there was a tabulatioa also ihowt that 40 of iffi ” *5 
ftk proportion known to be alive in each per cent of all pnmary treated catet, woe 
jTail> perbd. known to be turvtvlos after 5 

Tbete obacrvmtionj mggett that when a or 55.8 per cent were known dead the otD^ 
chtucal diagnotit of a malignanl tmuor of the 18 6 per cent ha\ing been loet or d^ not 
thyroid can be and there It evidence caiKir (14.1 per cent) If the 
that it haa extended or Invaded outside the and the 4 dead not of cancer prior to ^5 
thyroid captule radial operative pn>cednres year period arc dltcarded then 130 of a 
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TABLE Vm —RESULTS OF TREATMENT IN ALL PRIMARY CASES 


Group 

Treatment 

Total 

cases 

Operative 

mortality 

No of known living 

I yr 

3 yr 

, syr 

1 4 >T 

Syr 

5+ yr 

■ 

Operation only 

17 

0 

14 

1 13 

1 13 

1 13 

1 13 

13 


Operation + x ray 

II 

0 

10 

10 

8 

8 

7 

7 

■ 

Total 

38 

0 

54 

33 

so 1 

30 

IP 

19 

n 

Operation only 

a 1 

I 

6 1 

6 ' 

s 

4 1 

4 

4 


Operation + x raj 

32 

0 

20 

30 

17 

IS 

13 

13 


Total 

30 

1 

36 

36 

33 

IP 1 

17 

IS 

in 

Operation only 

31 

rs 

0 

0 

0 

0 1 

0 

0 


Operation + x ray 

41 

0 

24 

17 

14 

II 

10 

6 


X ray only 

2g 

0 

mm 


4 

4 ' 

4 

3 


Operation + radium 

3 

0 

mm 


0 

0 

0 

0 


Radium only 

4 

0 

SB 

BS 

1 


0 

0 


Total 

sS 

IS 

33 

M 

19 

IS 1 

14 

6 

All primary cases 

156 

16 

83 

73 

61 

54 

50 

40 

Lost trace 

23 


10 

13 

IS 

20 

23 

23 

Dead not of corcmoma 

7 


3 

3 

iiHSB 

4 

4 

1 

Dead of carcmoma 

87 

16 

6t 

68 


78 

80 

87 

Total 

ri6 

td 

73 

64 

1 95 1 

103 

106 

II6 


of 156 primary treated cases remain and on 
the basis of this method sometimes employed 
in compiLmg statistics 30 3 per cent of patients 
are knovm to have hved more than 5 years as 
a result of all methods of treatment 

The operative procedures employed with 
the object of curmg either unsuspected or 
chmcally diagnosable mabgnant tumors of 
the thyroid gland in this senes were complete 
or partial thyroidectomies or lobectomies 
The paUiative operations were partial thy- 
roidectomies or decompressions to remove 
part of the diseased gland or tracheotomies 
primarily for the rehef of respiratory distress 
or biopsies 

The roentgenotherapy was admimstered 
according to the method employed 5 or more 
years ago The nght and left thyroid areas, 
the postenor cervical, and the antenor and 
postenor mediastinum were usually irradi- 
ated, the trachea and larynx being protected 
Each field received one skm tolerance dose of 
800 r’s m one or 2 treatments usmg 200 kilo- 
volts and o 75 millimeters of copper with i 
miUimeter of aluminum for filter (h v 1 
I o mfibrneter copper) at 50 millimeters dis- 
tance Thus the entire course of treatment 


was given within $ to 10 days Approximately 
half the patients received only one course of 
treatment because of the fear of severe skin 
reactions, others were given 2 courses and a 
few received 3 or more courses at widely 
spaced intervals of many months according 
to indications 

Radiologists wiU appreaate that this method 
was inadequate as compared with more re- 
cently developed and more efficacious pro- 
cedures The antiquated method employed 
for admmistermg roentgenotherapy m this 
senes of cases has been discarded At present 
the same physical and mechamcal factors 
are being employed but the same anatomical 
fields are each given from 200 to 250 r’s on 
altematmg days so that the entire course of 
treatment is prolonged to 3 or more weeks 
and the total dosage is about 3 or more tunes 
as great as previously The immediate results 
noted by the newer method appear far supenor 

CONCLUSIONS 

I The incidence of histological types of 
malignant tumors of the thyroid gland is 
shown m a senes of 200 consecutive cases of 
which 74 per cent were classifiable 
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a Tba progixMii for e*ch hutological typo 6. Aboot two-tlurdi of tD pjflw'ti tre ia 
by different met bods of treatment has bioCT advanced stages of ted tjH 

shown and a cotnpanson made between oper Groop III the presence of the 
avion alone and operation followed by toenl tomor being rn»riU r»* tlinifally Of these, 
genothertpj none survived one jear by opersti» ilf— 

3 A plaa Is BOggested for the grouping of bet a few rurvlTcd u long as 5 ytvt foQcnrfcf 
caaes according to the extent of dtsoue re- poitopOTtlw roentgenotbeew 
ganffeu of histological typea for statistical 7 llie statistical study lomcates that 
studies or compaiWins of the reaults of paiilallvt operations are Inchested ior li- 
different methods of treatment vanced and dinically disgDosabfe mjnp«rt 

4. According to the gromang plan tag tumors of the thyroid glai^ sod thit hnila 
gerted, aboat 15 per cent of cases fall Into Uoa by roentgenotherapy alone oc la oxft- 
Groop I and present no ciinical manlfcsta blnatlon with ladmm treatmgit sccorffiif to 
tlons. Tbev are discovered od 1\ by the pa Individual IndkatioDS should be the 
thologist and are curable by operation akme. therapeutic procedures for a Urge pruportke 
Irradiation by any method is ^ no bcoeflL of thu giocp 

5 Approrimatdy 16 per cent of cases fall 8. The advances made In lirsdiatkia pm- 
Into an Intermediate Group n witbont evt cedorta since this senes of esses was treated 
dence 0! extensam outs»de the thyroid cap< Indicate that even better resnlts may te 
sule. Of this group about 50 per cent are antfdpatcd in the fntnre 
corable by operation alone, and postopeia 

tive roentgenotherapy seems to have been of aEFOuesGE 

bmefil bMiue the Ure. of ioiiit palJenu cui,., Aiin iuteoa Bmo i fc Ho* 

were prolonged. tjpes. Ae*. 5 «i j»-t4 



CLINICAL SURGERY 


FROM THE AMSTERDAM EYE CUNIC 

PLASTIC RESTORATION OF A DEFORMITY CAUSED” BY 
COMPLETE EXENTERATION OF THE ORBIT 

A HAGEDOORN. M D . Amsterdam, Holland 


E xenteration of the orbit for a tumor 
IS followed by a deformity which may be 
corrected by a plastic operation The 
^ method used m a recent case mvolved a 
four-stage operation wherem by means of free and 
pedunculated fat transplants the orbit was pre- 
pared for an Esser- Wheeler operation 
The exenteration had been complete and only 
the skin of the eyelids was preserved and served 
as a partial coveting of the walls of the orbit 
Granulation tissue lined the apex of the orbit 
when the patient was first observed, but finally 
became covered by epithelium (Fig i) 

An mcision is made parallel with and a few 
millimeters beneath the infenor margm of the 
orbit at the first operabon (Fig 2) The skm over 
the infenor orbital margm is dissected free and a 
large pocket made by separatmg the skin and a 
thm layer of subcutaneous tissue m the infra- 
orbital region from the underlymg tissue This 
pocket IS filled with a free transplant of fat and 
connective tissue which is obtamed from the radial 
side of the thigh over the fascia lata The sutures 


have been introduced previously so that the 
wound can be closed accurately and immediately 
after the implantation of the fat Fat from the 
region of the fascia lata is selected because it con- 
tams more connective tissue than the fat from the 
buttocks or the abdommal wall The quahty of 
the transplanted fat and the ideal nutntion of the 
transplant produce very httle shnnkage 
Figure 3 shows the first step of the second op- 
eration The scar of the first operation is circum- 
scnbed and the epithelial edges are removed The 
skin IS dissected downward, medially and later- 
ally, and upward across the floor of the orbit to 
the honzontal ndge at the apex of the orbit The 
skin of the upper eyelid is separated from the 
orbital wall over a short distance The edge of 
the transplanted fat should then be pulled toward 
the ridge in the apex of the orbit and fixed there 
with 4 catgut sutures so that the floor of the orbit 
becomes covered by thick pedunculated fat and 
connective tissue (Figs 4 and 5) Figure 6 shows 
the result that is obtained following the second 
stage of the procedure 





INTRACRAMAL COLLECTIONS OF IODIZED OIL FOI LOW 
ING LUMBAR M\ELOGRAPln 

I- HENRI GARL.WD MD nd FDMUVD J MORRISSEI SLD FjECi, 

SftB Francuco^ Ca£fbrnu 


O NE c/ tbe mcftt vihitbk applkatlooi 
I of coDlrsM mrdk in the dkptodt aod 
loalkmUoQ of ccrtim ksfooi of tbc 
qdoal cord h tbc cae of lodim) oQ (n 
the tabandirtoid ^nce. Thii ^«ce wis fim rk- 
nalirrd prt-opcrab\Tl\ with ur b) Dutd^ lo 
91a, bot, foflowin^ uie hitnidoction of Ifptodol 
b\ Sicaid and Fomtlcr In 192 air wu aooo re 
placed by the ore of tmafl amoemU of opaqoe ofL 
Air b of aoch low contrast In compariaoo with 
bplodol that one can uodentand Daitd} t remaj^ 
tbc poo r est radkipaph made with ItpWbJ b 
superb to the best ooe made with air Thbwaa 
quite trtK, «bec one maket alknrance for tbe 
cootraat obtalreiMe Is roent^eDo^rarDS at tbat 
tlrrw howprer with modern roeotacnojiaphic 
technique Gumberbln and otben East atwwn 
that air maj be a >ttv osafoi cootrest medhim 
espedallv Is this fob)eeta. On tbe wbofe bow 
esTr irat physsksa regard tbe ue ol opaque 
ofl as aopenor to that of air and, of the opaque 
oils, lipiodof b perhaps tbe one oust lued at tbe 
preaeot time. 

It has been known for maB\ yeari that the 
opaqiK oO r emains lodedmtel^ unlaa removed at 
operaUoa, which b a vei^ lEfficmlt and Kldom 
accocoplbbed feat, arid that it ma> be scattered 
throoptout tbe entire cerebrospfnal fluid path 
wav Most etinnf ns are of tbe onpresakm tbat 
It B somewhat IrriUttn^ and that it b apt to 
become eocapsolated in or aboot the lower por 
tioQ of tbc iptnal sac. Some tune am it wma our 
priv-flepe (E. J M ) lo ree fai coosmtalkm a pa 
Ueot wh had rathCT hkarre cerebral svinptorDS 
RoentgcDcwTaphjc eomloatioo of thb paHrat 
tkull reveled larec amoonts of opaque ofl hi 
tbe ventricular and subarachn id spaces (Tig ) 
resHnal fnnn Inrohar rarclogiaph) perfonoed s 
j-eors prevlousl} and the question arose as I 
abetber or not tbc cerebnd f^ploms were doe 
to tbe intracraniil ofl (Case i) A snirej of ibe 
Utentore revraled no ipectbc information oa 
dlniod fjmptoms or pathological changes doe 
to proioc^ed retention of Upwdol mtiaciaaiall> 

Teas Bs DtputanU •/ Sf rfe — (EadMlci(7)uki Ith j 
hielwd t' mlm ifcT ScSml at Udbcw aod tW ha Fnaci-c* 
HcaeatsL DcrartiHiit oi PaUic IXaallli 


although there was conslderibie msterbl cb hto 
changesbandabouttbetnoihiiTtoftbeccrd In 
order to stud> thb problem ander rftainl ccof- 
dons t was decided to have retnni for mmm- 
tko a CTOop of patients, who bad had lipfodd b- 
}ecledtnt thdr splnaJ canab rereral yean pre 
vkusly Tbe preaeot paper a a rfsumf cf tbe 
clinical and roentgenologicaJ flndinn h tbew 
patieoti, a report a tbe autopsy fiadLngi la <n 
care and a review of tbe literature 


There are muDeroua reports of local reaetkra 
both caHv and bte foDowmt tbe Injectko cf 
opaqnc ofl In the spin*] snharxchnofd rnten tst 
only acant literatore denJisg with mctioBslo tod 
about tbe cerebrum. Thb b rather wuptkBp 
even in thdr earliest pubflcalions, Siesrd 
and Fcrtslier rrported tbe preaairt cf lie 0^ 
the cnnhiCD foDowing maintenance of the palkel 
in TmideieBburi: pomtMi for reme minatfs. 

/afrsjStas/ (reNirsnhsas^ / /Wif ‘Tsardiod 
ForcftierboiblntbrirauivpubBcatkmb 
and later monogr a ph In 928 reported ih^ i^ 
mediattlr after the labsxachnoid ln}ectko b 
ttpiodol there was an locreare b the ahite cni 
coont of the spinal fliud biting for abwit s da'i: 
that m palicnu whose ipmaJ saharachnoid ^act 
was ooroal, there were aomcllmes lympumi 
aoch aj mDd headache and cramps b tb^« 
>™hs md a rise b tetnfmatote c« al«»t 
degreea Fahrenheit Thb reartioo lasted few i « J 
dava, snd usuaOv subiaied witbcnt lea m g soy 
residual lymptoma In patients wbore g>r mB | 0 
were inflamed or cengested as a rr*oll “ 
trauma, coniaa 0/ the oil with the dlreai^ 
aomedmea caused a transient but quite 
pain In paraplegics there was Sjmietlmrt 
of imsS^T and slight 
aphincteii In tabetics, there were short Q^rt 
aboot bg pains, tieigllDg of the krwer 
ocMooaljy tranritory abtiiit«»» « 
ters. Patienu afflicted with gme^ 
not show any reaetkes at aD In allcf tbelf 
reactitma 0/ thb kind dB3Pp«JW 
arithln 4 dajx They believed that a slmpie 
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Inr puncture cnpiUli- of producing; '^imtlTr 
cflcci'^ in ccrlTin T lies did not inA 

hti n.iclion'; illluniKh llu' rciiorUd llul tin 
lipiixlol di-snppcnnd \ir\ MowU 

XNcnnd Mixlcnn io''4 ixrfornud '-oniL cxntr 
imcnlil work on cit'; md found Mr\ liipli ipnnl 
fluid cell counts lollowin}^ cistcrml iniection <»f 
40 i>cr Cl nl loili’cd s-inu oil Hoi evtr, in pro 
portion to the dosnpi. used in liunnns tluir nni 
nnl do-< wts ipproxiimlih <; tiniis is pri it 
Mnchin. in 10:^5 nnd ‘'h iqx ind rittr-'Oii in 
io:i> aported wlnt i1k\ l>olu\id was v ci'e of 
v.Nca nKiiinKnl inlhninntion following the n-x 
oi lipiixlo! Till pnlKnl li id snstnintd 1 Ineliirid 
fourth thonac tirtehn, n fiw m irs Inti r sijjns 
of spiml cord compri'sion mil imniioii di 
xilopeil Sulnnchnoid hpitxlol injcTtion a\< did 
A block At the liAil of tin st^nth fhoncic 
NcrtchrA l^mincctonn \ is p'riornud it the 
k\cl of the fourth thorniic \irtthrA nothing aI> 
normAl i as found the incision was clo'-isl 1 lu 
pAtiint Raw wor'C Aiitl ^ inontlis htir 1 inuiUA 
tome WAS jicrfomird At the heel of the tenth 
thoracic eertchri, the hpiixlol was found enc\ '-ttd 
in adhesions and then v is consider ihle local 
ArAchnoiditis Machirt and ''Inqx; hilii \id tint 
the hpioflol alone hrouplii on the nieninRtAl in 
Ihmnntion Sicird, di'cussmR this case Ik hexed 
that the adhesions and iraclinoKlitis antidaterl 
the injection of tlie oil, iiut again etiipliasi/ed the 
occasional disturhances proiiuced hx hinodol in 
cases of old spmal traumatism 1 haiiRh and 
Mella in lo’O reported a transient ascjitic nun 
inpitis follov ing intricisternal injection of leKlircd 
oil in ii, cases Wolfsohn and Morrissex in iq? 7 
reporteal inflamniatorx changes around tumors in 
2 cases follox ing lipiodol injection 

Globus and Strauss m 1020 rejiorted the results 
of suliarachnoid injection of lipiodol in 64 cases 
Tliex concluded that in oiilx one out of this group 
V as there anx clinical cxidcnce of meningeal 
irritation , in this patient there was transient 
xasomotor disturbance and pain in segments 
approximating the lex el of the oil and tumor 
ITicy noted that 25 patients who had had todi/ed 
oil in their spinal canals for more than 2 xcars 
were normal upon examination, both roent 
gcnologicallj and ncurologicallx Although the 
oil shoxxed little diminution in bull ‘‘it remained 
frcclj moxablc x' ilhin tlic subarachnoid sjnee and 
showed no exidencc of anx adhesixe process ” Jn 
one instance a nccropsx was performed 3^-^ 
months after injection, there was no evidence of 
any inflammalorj process of the meninges at the 
site at xxhich the iodised oil had been arrested 
Thej bcliexc that the iodi7cd oil xvas absorbed 


extreiiulx slowlx but tliat U rcniniiud frctlx 
mox ible I l-bcrg, in discussing this (lajitr, 
stateil ‘1 thorougbix biliexi that iodi7cd oil is 
an irrit int I h ixe seen in i minihcr of instances 
fresh adlusums and ni irked congestion of the 
immngis changi's which arc not ordinirilx oh 
sirxid wlien tlu spmiil cord is exposed during 
hiiimirlonn I h ixe nlwaxs t xpl uned this ns the 
risuli of tlu irrilatixe qinhlies of this foreign 
substance 

Dixis Ifixeii iiid Slone in U),o reiKirtecI the 
results of iniraustt riial mjeetion of hiuodol in 
10 dogs 111 S of till 111 tiiix found 1 sex ere 
lejitoiiu miigt i! re ictioii iiui loiii hided tliat the 
tnjitlion of iiKlired nil into ihc suh iraehiioid 
span V is i tlingennis proeidiin lliex did not 
report I hi findings in lonirol dogs .ill animals 
hixiiig Ind ariiliinllx [iruihiiid Mih ira'-linoid 
liloi ks 

I inilhtoni jurformiil i rritie il inxt siig ition in 
io,i of till ilTeits of X irioiis lodued oils on the 
iiHiungis III found that llie iligree of irritation 
caused bx ilie oil x.iritil with tlu amount of frii 
fillx acid sesiiiH oil aeiibtx o li produced no 
imtalion, ri fined pojipx seed oil acidilx ^ 4^ 
jirodurcd nuxlinte irritation, xxliile ordinarx 
poppx sped Dll, aeidiix (> c, produced marked 
irriiatioii He found lint llit lodirid product of 
the oil caused greater irril ilion than the oil itself 
tlu frci fitlx acid being transfoniicil into loihc 
fattx acid ffc regarded hiumloi as an impure 
lodi/ed ml liul foiiiii! lint its im]iiiritics were ah 
sorbed cominratixrlx c isflx while the lodired oil 
Itself was absorbed slov lx lie noted in rabbits 
lint afti r the injeclinn of oils that were absorbed 
slowlx, a sort of “psciido tumor’ or faltx graii- 
iilonn was sometinies found in the sulianrbnoid 
raxilx llic'c did not ilwaxs dcxeloji and when 
ihcx did dexelop Imik at least 6 months Jwo 
rnlihits were gixen injections of i cubic centimeter 
each of IijiukIoI and xxere Idled after 6 nioiUlis 
Ikforc the bniiiis were extracted the skulls wca 
rocnigenograplied In one the oil was found to 
haxc collected in large lakes, while in Uic other it 
xxas (lislnbiited in numerous small droplets 
When the brain w is remoxed from tlic former it 
was found to contain 2 large lakes of oil sur- 
rounded and infill rated with new -grown conncc- 
lixc tissue At a third place ihcrc was a pachx- 
mcningilic reaction which on incision also showed 
droplets of oil Ilislological examination showed 
that these formatioiisconsistcdof fatty phagocytes 
of xarious si 7 cs, surrounded or infiltrated with 
new grown coiincctixc tissue (fatty granulomas) 
In the other si>ccimcn, in which the oil was 
separated into small droplets, there were no 
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O ND 0^ tbc moU N'aloible applkatiotn 

I of ccDtrut media in the dnfDOibuKl 

kiodualioQ of certain leaLona of the 
ipinal cord it the ate of Iodized oO In 
the tabaiadinofd race. This ipace tru fint rit. 
oaJlzed pre-opera tl\Tlr with air b> Doodv In 
1919 bnt, fofWwing Ine introduction of Uplodol 
b\ hkaid and Forcitler In 19}} air wat aooD re 
placed bv the ok of unaQ amountt of opaque oQ. 
Air it 0^ toch low cootraat in comparwa with 
Uplodol that one can imdentand Daody t remark, 
the pocnett radiograph made whh if^odoi b 
Kipew to the beat one made with air Thkwaa 
quite true wba ooe mabt ahowaoce for tic 
ccntmt obtainable In rorntgeBogiamt at that 
time hcmem with modem ruentgeoognphlc 
technique Oumherlaln and othm uee ibown 
that air may be a >'erv tjteful cootnat mediuni 
etpedaliy in thin nb}eeti. On the whole bow 
ryer owt ph>aidani regard the ue of opaque 
oQ at lu penof t that of air and of the o]n<^ 
oOi, Iquodof it perhapt the ooe molt oted at the 
pra t ent rfme- 

It hat been known for man> tnart that the 
opaque oQ rcmaim lodetmltdr onfeei ronoired at 
operiukai, which b a dUhcnlt and aeldom 
accomphibed feat, and that t may be tcattcred 
throu^iout the entire cerebrospuial Bold path 
way Mott dtntciant are of the hnprenlon that 
It U toccewhat liritatlDg and that it b apt t 
become eocapnlated in or aboot the iover por 
tioD of the ipuial lac Some time it wai <w 
pri dlege (E. J M ) to tee in caoKUtatkn a pa 
tient «bo bad rathn blxarre crrebral tiTopUwnt 
RoentgcsogranhK eraminatioo of thb patient • 
tkoll reveaWi larn amcxmtt f opaque oil in 
the ventrlgilaj and tubarachnoid tpacet (Fig 1) 
rctidnal from lombai miekigTaphi perform^ 7 
j-eon prevfouil} and the quetlloo arote at t 
whether or not the cercbraJ timplomt were due 
to the intracranial oQ (Cate ) A «ur>Ty of the 
Uteratiue mraled no tpeoSc mfcrmatlon on 
cimkal irmptomt or patholagKal changei due 
to pruloDged retcntka of bplodol mtraaaniaUy 

Fr«a D«r«rt>Eali •< Uicbcna (Tliftitnj) ud tupuj 
Sdefcrd C ai n jjt/ Scbcol ^ Urton* od da W> rnaitw 
Drputaau a< Pabtjc UwUi 


althoQgfa there wai contidenble matrrkl oe bit 
changes in and about the mcningei of the nrd li 
order to itudj thb prubJem under i‘fTT'inl couf- 
tmns, It wat deckled to hare return for mndu- 
boo a group of paticnti, abo bad had Qpiodol in- 
jected mto their ipinal rarvib tercrai yean pte- 
TUDily The pretent paper b a rftumf of de 
rfinral and roentgenolcgiaU findhgi in (hoc 
padenU, a report U tbe antepay fiadlnti le cae 
cate and a review of the literature. 


There ait nomemot leportt of local icacUce) 
both earlv and bte following tbe injeetko cf 
opaque od in the cplnaJ nhaiachnold tiatoa, Urt 
<n]> leant) (eraturedealmg with rtactlaot bind 
about the cerebrum. Thb b nther «irpntb|. 
abet even in their earOett pubbatkra, Skird 
and FomtleT reported the p rat toce ef lJ» ofl b 
(ha e rannim fetOowmg malntesance of the patiesl 
b Trendeksbporg potitkci for loae mmntea 
/stnu/fM/ (rakreankariO ff/WiM Slcudiad 
FomtleT both b tbnr eari> pohbcaiioat In 
and later tDonograph b 9 3 reported that 
mediate!) alter the lubaitchnoid hjeetko 
lipkdo! there aai an Incremte b the hitt erfi 
count of the ipbal fluid latting for abeot 4 data; 
that b polJentt wboae ipfnal tnbaiacfan cld q act 
wat normal, there were ioeoetimei lymptcoa* 
«Twti u mUd headache and crampt In the kr»fr 
limiw, and a rbe b temperattiTt of ibcwt J 

degrees FabrenheiU Thb reaction luted kr err 

days, and otoallv sibtkfcd wftboat ksiing ia' 
reiidtiaJ tymptceos b patlenU aboae menlfi«a 
were ioflamed or coegerted it a resajt of irrat 
trauma, contact of the oO a th the dbeatro 1^ 
•ometimea caoted a traniicnt but qdte eiOTral* 
P«?n In parapleTfci there was 100*111110 “ 
locnaje of tpaitidty and iligfat InhJbiucn^tK 

rohn^era. In tabeUcs. there acre ihoft (^“ 

toooting pabi, tloglbiT erf tbe kraer 


tera. PiiknU afflicted with rae^ P^jL 
not ibow any reaetkot at all In ail » 
reactioni of thb kb d dbappeaied coo?)^ 
withb 4 dfl)-!. They beUevrd that a thaf* 
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bar puncture was capable of producing "iimihr 
effects in certain cases Tlie\ did not obscr\ e an% 
late reactions, although thc\ reported that the 
lipiodol disappeared \ cr\ slowh 

Aaer and Mi\ter in 1024 performed some c.\ncr- 
imental i\orlv on cats and found \cr\ high spinal 
fluid cell counts follo^\lng cisternal injection of 
40 per cent lodi/cd sesame oil Ho\\e\cr, in pro- 
porUon to the dosage used in humans their ani- 
mal dose was nppro\imatd\ 5 times as great 
Maclaire in 1925 and Sharpe and Peterson in 
1926 reported what thc\ bclic\cd was a case of 
bcaere meningeal inflammation following the use 
of lipiodol The patient had sustained a fractured 
fourth thoracic \crtcbra, a few \ears later signs 
of spinal cord compression and irritation de- 
\ eloped Subarachnoid hinodot injection revealed 
a block at the level of the seventh thoracic 
vertebra Lamincctomv was performed at the 
level of the fourth thoracic vertebra nothing ah 
normal was found the incision was closed The 
patient grew worse and 5 months later laminec- 
tomj was performed at the level of the tenth 
thoracic v ertebra, tlic lijnodol w as found cnev sted 
in adhesions and there was considerable local 
arachnoiditis Maclaire and Sharpe believed that 
the lipiodol alone brought on the meningeal in 
flammation Sicard, discussing this case, believed 
that the adhesions and arachnoiditis antedated 
the injection of the oil, iiut again emphasized the 
occasional disturbances procluced bv lipiodol in 
cases of old spinal traumatism Lbaugh and 
Mella in 1926 reported a transient aseptic men- 
ingitis following intracisternal injection of iodized 
oil in 13 cases Wolfsohn and Iflorrissey in 1927 
reported inflammatorj' changes around tumors in 
2 cases follow mg lipiodol injection 

Globus and Strauss in 1929 reported the results 
of subarachnoid injection of lipiodol in 64 cases 
The} concluded that in onlj one out of this group 
was there any clinical evidence of meningeal 
imlation, in this patient there was transient 
v’asomotor disturbance and pain in segments 
approvimating the level of the oil and tumor 
The} noted that 25 patients who had had iodized 
oil in their spinal canals for more than 2 years 
were normal upon examination, both roent- 
genologically and neurologically Although the 
oil showed little diminution in bulk “it remained 
freely movable wathin the subarachnoid space and 
showed no evidence of any adhesiv'C process ” In 
one instance a necropsy was performed 3^ 
months after injection, there was no evidence of 
any inflammatory process of the meninges at the 
site at which the iodized oil had been arrested 
They beheve that the iodized oil was absorbed 


cMrcmelv slowlv but that it remained freelv 
movable LKbcrg in discussing this paper, 
stated, “I thorouglilv believe that iodized oil is 
an irnianl I have seen 111 a number of instances 
fresh adhesions and marked congestion of the 
meninges, changes which arc not ordmanlv ob- 
served wlien the spinal cord is exposed during 
lamincctomv , I have alwavs explained this as the 
result of the irntativc qualities of this foreign 
substance ’ 

Davis, Haven and Slone in 10 jo reported the 
results of intraeistcmal injection of Iqiiodol 111 
to dogs In S of them thev found a severe 
Icptomeninge il reiclion anel concluded that the 
injection of iodized oil into the subarachnoid 
sjnee was a dangerous jirocedure Ihcv did not 
report the findings in eontrol dogs, all animals 
having had arlificinllv produced subarachnoid 
blocks 

I iiidblom performed a critical investigation in 
1931 of the effects of various iodized oils on the 
meninges He found that the degree of irritation 
caused bv the oil varied with the amount of free 
fattv acid sesame oil, aciditv o 6, produced no 
irritation, refined poppv seed oil, acidit} 2 4, 
produced moderate irritation, while ordinaiy 
poppv seed oil, aciditv 6 5, produced marked 
irritation He found that the iodized product of 
the oil caused greater irritation than the oil itself, 
the free fattv acid being transformed into iodic 
fatty acid He regarded lipiodol as an impure 
iodized oil but found that its impurities were ab- 
sorbed coniparativ civ easil}, while the iodized oil 
Itself was absorbed slowl} He noted in rabbits 
that after the injection of oils that were absorbed 
slowlv, a sort of "pseudo-tumor” or fattv gran- 
uloma was sometimes found m the subarachnoid 
cavitv These did not alvva}s develop and when 
thev did develop took at least 6 months Two 
rabbits vv ere giv cn injections of i cubic centimeter 
each of lipiodol and were killed after 6 months 
Before the brains were extracted the skulls were 
roentgenographed In one the oil was found to 
have collected in large lakes, while in the otlicr it 
was distnbuted in numerous small droplets 
WTicn the brain was removed from the former it 
was found to contain 2 large lakes of oil sur- 
rounded and infiltrated vvath new-grown connec- 
tive tissue At a third place there was a pachy- 
menmgitic reaction which on incision also showed 
droplets of oil Histological examination showed 
that these formations consisted of fatty phagocytes 
of various sizes, surrounded or infiltrated with 
new-grown connective tissue (fatty granulomas) 
In the other specimen, m which the oil was 
separated into small droplets, there were no 
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rraoakcnu purmrrom tmill dropleu wm found 
In tix arndmoid mmbnoe itidf but iritboot re 
actwc liodblom obiervtd tUe Glantoie coo- 
tains a far caaes of (Quaction on bumani after 
Itptodol in^cctwn jitdjmg from the hutologic 
daacrJpboQfit ammUbeh (hat fatlj-granidocnaia 
n ere pmmt in locne of them. The* gnoulofnata 
appear to derckrp »ben the oil gatben In Urje 
lakta. Fortber in -eitljatloo U mjulrtd to coo- 
firm ihbpoml and ain (* d iem uvirt^rr e at 
/>rtf (nHMlematc Jure ki d U I stpf fifont 
Broatin and P rop p er reported the rtraita of 
eipeninetital m\Tlo'eneephalofTapb\ in <k^ lo 
1931 Tbev injected kidjpin mtdicafiv and found 
ro dmorbaccei of •enaatkxi or motor function. 
Pathological examination after frocn 10 3 
months rm-eaied granaUlkn tbsne fonnatkins 
o\er the spinai e^ in icoe arcaj there vaa 
destruction f the pa) substance of the cord 
itself hoac'i'er U thoakl \jC oaied that the <41 
was injected int the cord itadf in dogs. These 
authors beGe\'e that the lodirte and o*1 split up, 
the foriDcr producing the reaetkm. 

Fumaroia and Enderle reported 00c allepd 
fataOt^ m t93> folkming the cisterTtai Intoun 
f Qpsodol, but nt'e no bstokgiCBi details, 
ilampton and Robinson in 1936 reported the 
abaence of an) serious or pemanest reaction 
folioviof the use of } cubic eeotlnKten of lipiodof 
in o\'er too eamlnationi, and 5 cubic centiiaeters 
In 75 qaimlnauoos. The) obsen-ed that the of] 
often produces a definite resdioi, for 

se s cal da^ cfaaracterlxed b% eteration of the 
fuinai fimd ceQ count, chanireB in the coloc and 
chemical composltioa of the doKl, beadsebet, in- 
crease in the pain of «hk± (he palinit coni- 
plaioed, and slight fe%TT They comment that 
those that use the od most fre^entl) fiod the 
fewest reactions The) sute that the oil did not 
bectwie encysted e>-en after ^ears. Howesfr, 
lhe\ do Dot reconuoeDd the lodtscnmlcale use of 
(be oil and eramlne the upper thoracic spine 
onl) aben t)mptams refer a ble l that portioo of 
the canal are present which may account for 

ibelnfrequenc) of sesne of the toward teaetkw* 
ahkb others attribute to the ose of EpfodoL 
ImI 4 CT hIoJ ( enl intia tmJ ciricra^ I 
Sicard and Forestier In 916 sugsested the use of 
ordinarv Epiodol for ootEnlug ih cerebral ven- 
trkks and pobllsbed Qlastiaixns of a few cases 
haae\eT 6 years later the) adnsed against It 
owing to cariv reactions in the form of se v ere 
headache and pvrei ia They obsen-ed do a to- 
ward laic effects, however Sicard and othen 




reported the use of "ascrodlng Upiodcf uid <f 
ascending Upiodoi emulsified alih iptal fail ^ 
ventnculogra^) Tbe> foond the htier aiiunrt 
to be eeceeduigly Irritating becaojc of tk 
eetraneh- small sUte of dh-Iikc of Ik od drep- 

lets, which a re more cisih att4d.fd hr the wwe 
cella and minute nuantibea of EbmirJ 
The) found that m tubercnWis tneniigttii tie 
reaetka was Intense, being tarompanied tn 
naosca, Ticmlhig and eieo cxllus, and tdrhef 
against the use of rilha' ordinar) or light cd for 
such purpoaes. 

Brandt, In 1933 reported the case of a pufcat 
with Inberculoos spcxKlvljitis in wban 1 cubic 
centimeters of iodlpm had been Injected bun tk 
lombar sabarachnoid space ^ mouths prior ts 
autopsy At autopsy numerous b^t jrOmr 
nod ies, voning from to 4 m fnim»- i^ b 
diamet and resembling irapcs lo shape ere 
seen about the base of ik main, behg especklK 
umerous in tbe tegwo cd the batu cmeniz. 
These appeared to lie between the pk mster isd 
the brain Tbey were easily movanie and bant 
00 ifaght pressure. GKmicaleeainimtkadiiTrTd 
tkt these nodules cuotaiiwd iodjne MVnwcrfc 
ramlnatkri showed cniy a stnicUireiew cseas- 
brane \ pctbulcgical thanges sttribuUbk U 
tbe lodioe could » fouod b the nHghborfag 
brain. 

OochJ b 1933. d isaimd 5 cases b w bdi k 
had used opaqoe oO for ffl)-elimphy b rnral 
of these cases he lepcrted ould early retftiAt 
aochajDanaea irrilihflit} m-mk, sm so hrth, 
^ of which disappeared vitiiin a srteh. b ere 
instance be errooeo u al) mjected the rfl h a cw 
of tobercnlooj meoingitb sbcatlT thereafter tk 
patient died Ouchi aUributed the patwit* 
death to the meningitis and not the LploiW 
However he believed that it ma) efl bam 
ifTrivated the patient daeasc In 7 cases k 
beiirred tbe oQ exerdsed a tbeTapeutfcally 
fidalbfloence In no cases dad be meet with htf 
hannfnl effects and did not thbk the oil rfKwm 
any teodeocy to Lwcnrrr mcapoolated or fte® 
granniomas '‘a* described b the I teritnre 

Schuller b 1936, bvestigitrd patieols sita 
possible tum ors at ibc base of tbe biab by *«>- 
occipital or blraspbal mjectlon of *0 p« 
iodlpin. He recommcpded this ccntiajt £flmg<* 
the basal dstenMc because (i) tbe mate™ 
stable and there were do munedlsle cr 
farorabie rtnctloris, (i) tbe material was ^ 
daihle nn^ the fluoroscopfc screen, aid U> 
foUowbg bvestlgitloQ of tbe basal 
opamjc od could be displaced bio tbe 
traclmcid flace and tbereb) retabed for futfiCi 
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htcr invcbtigTtions of the cistcrnx Hi'; article 
contains o illustrations showing oil in the skull, 
mosU\ in the form of lakes 

Canllo, in lo', 6, discussed the use of lipuKlol for 
examination ol the xentncular caxitics Details 
as to Its complications aa lacking 

L\sholm,in 103S, discussed his cxiieriencc with 
\entriculogn])hx, using both air and opaque oils, 
based on a total material of 3 40S casts during 10 
tears Of these cases 123 were hpiodol examina- 
tions, concerning which he comments that un- 
desirable reactions sometimes occurred and that 
air 15 preferable and much less harmful 

SUMM\R\ 01 RFACTIOXS RI I’OKTI I) IN TIIF 
I tTl RATL RF 

Reactions to the sub ir.ichnoid injection of 
iodized oil' mat be summari/ed as follows 

Spinal canal \ Immediate reactions Patho 
logicallt there is eletation of the sjiinal fluid cell 
count and slight htperemia about the site of 
injection Clinicallt there mat lie slight he id- 
achc, increase in the pain of which the patient is 
complaining, slight feter, and sometimes pain 
about the sacrum and cocct x I hese jiathological 
and clinical changes last aliout 2 to 5 dats and 
then subside 

B Late rcictioiis In patients wiUiout infec- 
tious or traumatic lesions intolting the spinal 
cord or meninges there are usuallj no late clinical 
reactions Cocct goal pain, if present, usualit 
subsides within 3 months The oil mat lie in small 
droplets and lakes scattered up and dottai the 
spinal canal, sometimes extending out along the 
nerve sheaths Many of the smaller drojileLs 
maj be mot able Occasionallt the oil becomes 
encapsulated in the cul de sac at the base of the 
spinal canal For as long as 3 jears following in- 
jection the larger collections mav show consider- 
able motion, and ma> even be used for refilling 
tanous portions of the spinal canal for investiga- 
tion After about 3 jears thet tend to become 
encapsulated in various areas Fibroblastic pro- 
liferation and pscudogranulomas mav develop 
about the oil 

Cramal cavity There have been onlj’^ a few 
references to immediate or late reactions in the 
cranial cavity Those authors tvho deliberately 
used the oil to explore the basal cistema; reported 
minimal reactions of a transitory nature, while 
those who used it to explore the ventricles re- 
ported more unpleasant reactions, leading as a 
rule to the discarding of the method Many 

n\c arc B!5umjnK that the oil njcd Is a non irnlaUnR punficd wee 
table oil Ol low adtlilj and containing from 30 to 60 per cent iodine or 
similar hal^en that it is in absolutely fre^h condition and is used m 
amounU ol not o\cr 5 cubic centimeters 


authors Inxc referred to possible htc clinical 
reactions from the ]iresencc of lipiodol or other 
opaque oil in the cranial caxitx, but none Inx’C 
reported siiceific examines It is to clear up anx 
doubts on the latter that this jiaper is being 
presented 

In concluding our remarks on the literature 
dealing with reactions to the subarachnoid injec- 
tion of hpiodol. It IS to be remembered tliat mild 
reactions also follow the injection of air Of 
course, no gninulomas haxc been found following 
simple spinal puncture or air inje'Ction, but most 
of the clinical reactions abinc noted liaxe been 
reported following the injection of air As I iiid- 
blom obserxes, “further inxesiigalion should be 
made to determine xxhether or not the hpiodol 
granulomata haxe iiix clinical significance ’ 

Most neurosurgeons and clinici ms, discussing 
the use of subarchiioid hpiodol in the diignosis of 
spinal cord lesions, emphasize that the oil should 
be as(iirited at the time of lamiiiectomx Indeed, 
most surgeons routinelx rejiort that "oil was rc- 
nioxed at operation ” Roentgenological inxcsti- 
galion has conxinced us that it is rare that more 
than one third of the oil has been remoxed 
Luchcrini,in 1936, desenbed a method of remoxang 
the oil bx making a burr ojicning in the sacral 
crest at the lex el of the second sacral bodx , punc- 
turing the dura and anchnoid, and aspirating 
tlic oil Xosik and Mortensen in an effort to 
obxiate the “unpleasant sxmptoms of root irrita- 
tion produced bx Iquodol'’ rcccntlx used thoro- 
trast in experimental animals Folloxxing its use 
thex lax aged the cerebrosiiinal system in order 
to rcmox'c it This api>enrs to us to lx; an unneces- 
sarily comiflicatcd jirocedurc Metticr and Leake 
stress the importance of rcmoxiiig all traces of 
oil at operation, without apparently realizing how 
diflicult a task this is Indeed, we suspect that 
undue efforts at rcmoxal would be more harmful 
than leax mg the oil in situ 

RI- PORTS OF tASrS RPTAlMNC OIL INTRACRANIALLY 

Haxing had our attention drawn to the presence 
of hpiodol in the cranial caxity by the case men- 
tioned in the opening paragraph of this paper, we 
rex lowed with the mxaluable assistance of Dr 
Earl Miller those cases in our files in which xve 
could get patients to return for examination, ex- 
cluding the spinal cord tumor cases, xvhich arc be- 
ing reported separately All the patients recalled 
had received subarachnoid hpiodol injections from 
I to 13 years previously, 3 to 5 cubic centimeters 
of oil haxing been used in most instances In 9 of 
these patients no hpiodol was found in the skull 
at the lime of roentgenogmphic examination In 
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6 patienti aQ vu foond, l&rgc tnumnU In 7 and 
PTijn aiDCnnti in the 9 mruininp In oroFr t 
confirm other ohwiiai reiwru 00 the tack of 
Immediate nToptoois following mtrodnctlon of 
lipwdol Into the cranial ca -Ity we cxi mined t 


padot hkd 4 caUc cnboaetm of fajeonj mto tk 
brnbar wiiaiaxiDtJd ^an In Juaur, 07 U ik 
(Most ttoa kn* ftobcJei of Bpkdol m nomf 
UucaaUwt the (cbuaiboxfd artr Ut Kffat pntal 
iqkn. Kca la the baae of the ntsicr wdok af 
pMenDrloan.tad nwk tin tkhdaadktml nloda 
That fiobda ihow Mgflc^ din k paMm *ak 
cfata^ Is poatan and an af^am tl7 £atd «r noTkod ■ 
win pettieca cf iht pfa aad ajadaoH h« Aiol 
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of the cerebral meninges m one case in which we 
secured an autopsy 

Case i J V C , 53 year old engineer, complained of 
severe pam in the lumbar region occasionally radiating 
doini the postenor surface of the left thigh and leg No 
evidence of subarachnoid block was noted f ollowmg lipiodol 
injection Lumbosacral fusion was performed Fne 
months later he de\ eloped cerebral symptoms Roentgeno 
grams of the skull showed lipiodol scattered throughout 
the subarachnoid space and \entncles (Fig r) 

The patient was first seen on December 8, 1936, being 
referred by Dr J M Mehenn The family and past his 
tory was essentially negative except that he was kicked 
over the left frontal region by a cow at the age of 1 1 The 
patient w as not unconscious and has had no cerebral symp 
toms attributable to the injury The patient denied any 
revious back injunes On July 14, 1036, as he was walking 
ackward, pulling a car load of cord wood dowm a ramp, 
his foot shpped, and he slid off into a pit He immediately 
noted pam in the low er back w hich radiated down the back 
of his left thigh and leg to his toes He cbmbed out of the 
pit and lay down for about 15 minutes, following which he 
went home Next mommg he was unable to get out of bed 
because of the severe low er back pain On July 29, 1936, he 
had severe spasms of pam in the left thigh and leg and was 
taken to the hospital by ambulance The spasm lasted for 
about I week and was somewhat unproved by hot com- 
presses About r week after the accident he first noticed 
numbness along the lateral side of the left thigh and leg, 
and the foot felt colder than the other Ho was discharged 
from the hospital after 6 weeks, remamed in bed at home 
for 1 week, and was then allowed up and about His con- 
dition did not improve 

Exammation on December ij 1936, showed the patient 
to be well developed and nounshed Temperature, pulse, 
and respiration were normal, blood pressure 108/70 The 
general physical exarmnation was essentially negative 
except for spasticity of the lumbar muscles on both sides, 
flattening of the lumbar curve, tenderness to pressure over 
the third, fourth, and fifth spmous processes, especially the 
latter, and pam referred to the lumbosacral region on any 
movement involving the lumbar spine Neurological ex 
amination Head Size and shape w ere normal There was 
a healed horse shoe shaped laceration over the left frontal 
region There were no areas of depression, no tenderness, 
and no changes on percussion Cranial nerves Sense of 
smell was normal Visualacuity was fair, penmetne fields 
were normal Ophthalmoscopic exammation showed the 
discs to be of normal color, cupping present, margins fairly 
w ell defined, veins rather full and slightly engorged, artenes 
normal, and no hemorrhages or exudate The pupils were 
round, equal, and reacted to light and accommodation 
kll external ocular muscle movements were normal There 
were no sensory changes over face, muscles of mastication 
were normal, no facial weakness or asymmetry were 
present Hearmg was good in both cars No nystagmus, 
past pointing, or ataxia were present Gag and palate 
reflexes were normal There was no weakness of the 
trapezius or sternocleidomastoid muscles, the tongue pro 
truded in the midhne with no atrophy Lobes of brain 
Patient was onented as to time, place, and person There 
wws no aphasia, no definite muscle weakness, no sensory 
changes, no involvement of the penmetne fields, and no 
stercognostic disturbances There was no past pomtmg, 
nystagmus, nor ataxia, and the Romberg was negative 
Reflexes Upper reflexes were present and equal, abdominal 
reflexes were present, equal, and sbghtlv hyperactive, 
patellar and Achilles, present and equal There w ere no 
pathological reflexes or clonus Sensoiy There was pos 


sibly some hypesthesia to touch and pam over the lateral 
surface of the left thigh but no defimte area could be out- 
lined Roentgenograms of the lumbar spme showed a 
marked narrowing of the lumbosacral joint and moderate 
narrowmg of the fourth disc The sacral articular processes 
impinged on the pedicles of the fifth lumbar vertebra 
There vv as considerable sclerosis of the lumbosacral facets 
A spmal puncture was done and the fluid found to be 
clear, colorless, pressure not increased, Queckenstedt 
negative, no increase m cell count or total protem, and 
Wassermann reaction negative 
Because of the root pam brought on by coughmg, 
strninmg, etc , and the slight weakness over the lateral 
surface of the left thigh and leg, lipiodol mjection was done, 
but no block was noted On January 26, 1^37, a lumbo 
sacral fusion was performed The postoperative course was 
uneventful and he returned to hght work m October, 1937 
The patient w as referred to us agam (E J M ) m Apnl, 
1938, and at that time he stated that for the past year, 
begmning while he was still weanng a body cast, he had 
had attacks dunng which he would become dazed and fall 
to the floor He would get up immediately and feel normal 
He did not bite his tongue, froth at the mouth, or have con- 
vulsive movements and there was no disturbance of sphmc 
ters In September these attacks occurred as frequently as 
S or 6 times a day In October, 1937, while dnvmg a car 
he became unconscious, recovermg later, at which time he 
was lymg down on the front seat with the switch turned on 
and the car m the middle of a field When he got out he 
was confused and had to walk along the road for some 
distance until he met a fnend who directed him to his 
home On another occasion he went under a bmldmg to 
clean out some steam traps and then remembers nothing 
until 6 hours later when he was found by searchers He is 
still complammg of pom over the lumbosacral region 
brought on by lifhng or working m a stooped position 
The pam no longer radiates down either leg and is not 
associated with muscle weakness or numbness It is 
rather significant that the patient did not report any of 
these famtmg attacks on his visits to the surgeon w ho per 
formed the fusion Exammation in Apnl, 19^, show ed the 
patient to be well nourished and dev eloped Pulse, respira- 
tion, and blood pressure normal The general physical 
examination was essentially negative, the operative ma- 
sion m the lumbar region being w ell healed and not tender 
to pressure There was some shght limitation of flexion, 
otherwise the spmal mov ements w ere normal 

Neurological exammation m Apnl, 1938 Head negative 
Craraal nerves negative Reflexes present and equal No 
pathological reflexes or clonus Sensory No sensory 
changes to touch and pam Motor No muscle w eakness or 
paralysis 

Roentgen examination of the skull m Apnl, 1938, re- 
vealed no mjurj' to the calvanum There w ns some calcifi 
cation of the dura behind the dorsum sella; There were 
numerous globules of lipiodol scattered throughout the 
subarachnoid spaces over the right cerebral hemisphere, 
some over the cerebellar hemispheres, some around the 
anterior and middle fossa; and, apparently, m the third and 
lateral v entncles These globules appear to be fixed There 
are a few globules scattered throughout the cervical por 
tion of the spinal canal 

Although the neurological exammation is nega- 
tix'c for any positive neurological findings or 
evidence of increased intracranial pressure, the 
cerebral symptoms are somewhat suggestive of 
epileptic seizures and, therefore, one must con- 
sider several possibilities such as tumor, abscess. 
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lig3a,left Case3 Inlracranial iodized oiHor 4 years 
This patient had 4 5 cubic centimeters of lipiodol iniected 
into the lumbar subarachnoid space in Januaiy, 193s At 
operation (lumbar laminectomy) “all of the lipiodol was 
washed from the spiml canal and the wound closed ” At 


the present lime there are numerous globules between the 
cerebral lobes, postero infenorly, and one m the cistema 
pontis Oil apparently fixed No symptoms or neuro 
logical findings attributable to iodized oil b, Lateral 
projection 


had no symptoms or neurological findings which 
could be altnbuled to the presence of the oil 
All of her multifanous subjective symptoms were 
present and noted in her history before the injec- 
tion of the oil in October, 1934 

Case 3 A J , a 40 year old lon^horeman, show ed intm 
cranial iodized oil 4 years after lumbar subarachnoid in 
jection of 4 s cubic centimeters 

In December, 1934, this patient slipped and fell while 
at work He was admitted to the hospital complaming of 
severe pain in the low cr back, extending dow n the posterior 
surface of the nght leg There w as slight atrophy of the mus- 
cles of the right leg The patient stated that this had been 
present since an operation just above the nght knee at the 
age of 9 Ncurolomcal examination The cranial nerves ap 
peared normal There was slight atrophy of the nght side, 
no sensory disturbances could be detected The nght knee 
jerk w as more active than the left, the nght ankle jerk was 
weak The remaining reflexes were normal On January 
is, 193s, 4 S cubic centimeters of lipiodol was injected bj 
lumbar puncture and a fillmg defect was noted on the left 
side of the fourth lumbar disc At operation m February, 
193s, thickening of the arachnoid was noted on the left 
side of this disc, but there was no cvadence of tumor or 
rctropulsion “All of the lipiodol was w-ashed from the 
spinal canal and the wound closed hlicroscopic examma 
tion of the tissue removed was reported as chronic arach 
noiditis No definite cause for the sciatica was found The 
patient improved for a while, but after some months the 
symptoms recurred and, when admitted to the San Fran 
cisco Hospital, he was agam complaining of pain in the 
liack and down the nght leg 

Roentgen examination of the skull in 1938 revealed 
numerous globules of oil Ijing between the cerebral lobes, 

'Note b\ Dr It Fleming Ibrouph whwre cowrte^v Ihls poilion of Ihc 
hislon Kas rc\*iewcxl 


postero infenorly, and one in the cistema pontis The oil 
appeared fixed 

Neurological examination in 1938 revealed that the 
cramal nerves appeared normal There was slight atrophy 
of the nght thigh and calf The nght knee jerk was more 
active than the left, the nght ankle jerk could not be 
elicited The other reflexes were normal No defect of any 
sensory field was detectable The Romberg was negative 
There was tenderness over the course of the sciatic nerve 
on the nght side in the mid thigh level Clinically the 
patient had no new sjTnptoms of intracranial ongin 

Thus patient had large amounts of iodized oil 
scattered throughout the cranium 4 years fol- 
lowing lumbar myelography No symptoms or 
neurological findings attributable to the iodized 
oil were detectable It is of interest to note that 
the surgeon in this case, as in so many others m 
our evpenence, beheved that he washed all of the 
opaque oil from the spinal canal at the time of 
operation, while subsequent examination showed 
that perhaps not more than one-third was ac- 
tually removed 

Case 4 H J , a 25 j'ear old clerk, showed intracranial 
iodized oil 4 years after lumbar subarachnoid injection of 
3 cubic centimeters 

This patient entered the San Francisco Hospital in 
August, 1934, complaining of pain down the backs of both 
legs, for about 4 years This developed graduallj while he 
was working in a warehouse lifting heavy objects, and the 
pain was worse on the nght side Neurological examma 
tion disclosed no endcnce of cranial nerve disturbance 
The patient stated that he had had a few dizzy spells in 
the past but not m recent years There was pain in the nght 
sacro lilac region on flexion and extension of the trunk. 
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Tig s a and b Cose 6 Sections from the arachnoid over the cerebellar hemi 
spheres show fibrous proliferation, round cell infiltration, and a feu foreign body giant 
cells containing minute fat droplets There is no infiltration in the cerebellar cortee. 

Examination of similar areas over the cerebrum and cord also shoved no microscopic 
evidence of infiltration (Dr Dock) 

English He dated his troubles back to 1931, when he The cerebral convolutions appeared normal In the 
apparcntlj had generalized edema follow mg some kind of memnges along both sides of the pons there were numerous 

acute renal illness Since that time he had had inter- tiny jellow ‘‘crumbs,^’ non adherent and lymg on and 

mitlent inability to urmate In September, 193s, he under the arachnoid, these “crumbs” were made up of 
noticed poor vision in the left eje, cxammation revealed yellow spots and granulations Similar jellow" spots were 

liaziness of the disc margin and exudate By December, seen on the arachnoid over the chiasm, the cistema cere 

1935, he was practicall) blind in both e>es Roentgen bellomedullans, and the inferior portions of the cerebellar 

ographic examination of the skull revealed a little calcifica lobes These vaned from i to 2 millimeters in thickness, 

lion about the anterior horns of the lateral vcntncles, were lightly adherent and easily moved with a probe 

thought to be due to calcifying epcndvTnitis, and of the There were jellow srots under the spmal dura and hghtly 

meninges over the tips of Ac frontal lobes Enccphalo- adherent to the arachnoid of the lower 5 centimeters of the 
grams revealed no evidence of tumor Following removal cord, being especially abundant on the conus and among 
of s abscessed teeth he thought his vision improved the laments of the cauda equma (Fig 4) Smears of this 

Neurological examination in 1^36 revealed diminished yellow matcnal and its adjoming granulations stained with 

sensory responses to touch and pridv below the lev cl of the Sudan or mle blue and hematoxylin showed many fatty 

seventh thoracic segment, and just above that level a globules and fat stainmg crystalhnc burrs, with many 

band of hj pcresthesia There was some lack of vibratory round cells in clumps and sheets On cutting the bram, the 

sense in the legs and diminished reflexes in the nght leg lateral vcntncles appeared normal in shape and volume. 

The following clinical diagnoses were made Encephalo but their hning was coarsely granular The granules were 

myelitis of unknown ongin, chronic glomeruloncphntis, white and glistening, in one area in the left antenor horn 
possible spinal cord lesion at the level of the seventh there w as a pale y cUow tmgc to the granules The choroid 
thoracic segment In Icbruaiy, 1936 3 cubic centimeters was not remarkable In the white substance of the left 
of lipiodol was injected into the lumbar subarachnoid frontal lobe, near the v ert ex, w as a slightly raised brownish 
space, no abnormal findings were noted The patient’s lesion, measurmg approximately 2 8 by i 8 bv i 8 centi 
vision grew worse again, and neurological cxammation in meters. Sections showed this to be composed of glial tissue 
March tended to confirm the previous clinical diagnosis of with some edema, the oligodcndrocj tes and vascular walls 
cnccphalomvvlitis, and did not disclose any direct evidence appeared normal, a few unaltered astrocj tes were present 
of brain or spinal cord tumor In May, 1036 the patient m its center, and there was some extracellular lipoid 
was discharged as improved he could walk with crutches, material It was finally decided by Drs Dock, \\ood, 
his chronic glomerulonephniis and cnccphalomv chtis were and XJsami that this lesion was an area of sclerosis of the 
somewhat improved, his optic ncuntis was not improved brain of unknown ongin, they did not think it was an 
In November 103(1, he was readmitted to the Hospital in infarct or xanthomatous plaque 

a slccpv condition, graduallv became stuporous and died Sections of the bram stem, basal nuclei, cerebellum, and 
on picemlxr lO No roentgenograms of the sgull were cervical spinal cord showed no noteworthy changes in the 
made subsequent to the time of lipiodol injection nervous clcmenLs Sections of the lumbar cord showed 

vutopsv was iKrformed and the general anatomical some demy ebnized fibers in 00th py ramidal tracts and m 

diagnoses were chronic cvstilis, pv cloncphntis multiple the anterolateral columns on the left side There were 
renal absces es bronchopneumonia, fibnnous plcuntis, small areas in the pia of the cauda equina in which signet 
and aeulc trachcobronchilis The findings m the central cells, giant cells and fibroblastic proliferation about 'mall 
ncnoussvstemw ere birarrc and arc reported in detail vacuoles indicated the site of the yellow granules seen 



204 


SURGER\ GYN’ECOLOG\ AND OBSTETRICS 



4 Cm 6 PWtiJcnpb «ad rees^eancnun cl iIm 
li7<er potlkn el tbe ipnAl cwd al paijest bo bvl ; 
ggUg ceittnctm U bpaodol [ojtcied co* rear parrio u iljr 
LiKbt ^mU (BrfeiitJ) tje prescDt on cod UfiiOj •dbmnt 
t tbe anchacad OTTTlbt w«<T 5 ccnCfaiMtm of tba coH 
•ad tb( exoda cqaiBa ^tcroKiifiieallj, tboeueconpaaed 
of flbrjbWtk pnldentbjn aboet aiain acantra. miboat 
uy inflaatmatocj tjpe of lULtiua Rr»iii p»Twilnfr«ll y 
tb^ tben ai punctate opantiei Skakr gUnla of 
UpanU Itb asoaated ccUalaj icacttrc (“panidacmia- 
Innaa*) an pnarnt b tbe Btexdafea cner tbe (me of tbe 
brmbi. 


vttb Inral ttadcTitaa OD prcMoie cn a (be Moo-ibc Jraota. 
Tl^ redexo and (esaatka miMcmal RoeBtfesacrapldc 
aambadoo ^c^ea)ed ao abDormal m the aptne 

Tbe textatb Hmiral ‘*«f— eptnaJ cord 
ieilcn b tbe icfn Lmbar LujiJu^juiby aa 

parfonDcd b 0J5 j cabk caitmeten et bpmfaJ 

beme bisected TUt di i cx ie ed not kbit defimteJ^ abaonnal 
FoO^rlaf ttna hmJnaoal ftaloo vai pexfoimed aod tbe 
pabeot as daebarffd 

Kocoltei «-T»mTTiMrinn d tbe iknQ tn 93S nreaJed tbe 
pr u eoce et oea maP droplet od ta tbe aatetna ddaa- 
madi, appamUj fixed 

v>i n ij.-nti-«l «Ti ttJtm mealed Doe^Kla>reof cmdal 
Berra Jktxub ance Tbe ttmjtlh el tbe necL, iboatder 
innOe trapb, and apprr iiULUiItla aa food and c(]ta] 
ca botb sides FnmrMnnw el tbe loaer caLiaaities was 
aoaeabat difficah b(caa « a d pam amoated kb tbe 


canTtef c»t 0 / tba testa, but tbera w* *5 defc*s nUrw. 

el motor Impairment b alfnlflcafit ai™*T bJm 
T t* left bee ««i ankle 

N paiholo*^ reflon ereebdud 
pa t i en t stated that dm ooeiai** tba pmUt 
wea^ froea tbe tb%h hot kd perked btL tad, b 
tbi^t ha had tne im tyiiptfei. oamciy Cbalttebai 
bad tcndeocyt Lbd. oat coettaldTclTS er s dms ^ 
bendubworlnnclnbed. lie bad ce 
tn tncrmclaj odfta 


Till* padent bad coflectioQ* of Wrftrd d „ 
ha ctitbroapinal avUon, lonK erf it tn ha cn- 
nium, for over 4 j-eaia. I^o Hlnl^l maptooi 
and DO DetuoiogKa] findlngi auribotaUe to tie 
pmoce of ihli oil coold tx detected it the end 
of that time. Tbert isai ootj a llttk cal m tie 
cranium at the time erf rtammatloo tn 193S, urf 
It seal appamitly filed. 


, 1 after ts 

jeetioa d 4 cubic crntlmetea. 

TUa patient cateml tbe San Fiaadvo DtiiplUl 
Anenat, ojfi, ( o ea n l ala lnf erf (nSof d rinWwM ad 
cnloMsa orrr both hlpa ter mcaUa, ol nkaodnal 
teadcser to stinsble, and ol maim b tbe afbt ol &• 
wasprrxnaai t the time and, (elloraf deb^ery oad 
UttT was cQscbaJTtd wUb bn STnfitaaa BpnMrf ba 
not adnly rtbnra K exacatmoon sed ixbU iolm- 
lof iccninwTthcTaB^tebotilM*meiMHeMbsa 

erf patbeloflcal r^exea, tlthec^ wm bttkkTfB 
amv« ee u* ri|ht iUe. Unde tatalh AdeiJdii* 
■ erf i p ae» <t gipyfaa nfeal eeed Mee, Jmrfar a^bc 
rujiy as dene b October, ) cine 


iSbri ol briq tol w dnctj 
mate Tbe £axfl^ et asjauiu Noaecnnea 
toned and tba pwrtrwt ’ni i&ckried tm tba baipn 
dfcbUy Improved 

Koestcen aaBleadco orf tbe sbal la q} 1 mesm 
anafl (letnla erf otl In tba rtxa>a d tbe CBlcrsa paata, 
amarajtJy filed ,, 

VvflirelQiica] oamiBatlcii m 934 mgVd — e daam 
trf (flitarbam tawh b« the «a»Bl nerves TV J*" 
appeared ’wwTfial Aboat tbe rTjricn orf tb* riibt **” 


ourttbo d tbe latnal fesoceal catanen am 
. shfit faypalcin and bypeitVm CKbenl* 
appeared DorinaJ Sya qac eattsmOy tbefalw 
a« tw»mpd. rlatba ber bnor^CTmt Is 
rtfoihls Is ba 


Wt that she as Iwproied, datbj ber bnpmoomt 

hysterectoeiy 8be had ‘ ^ *• 


ThJ» pnbent hid a inmD amount erf titn- 
fr amal trefin- H oil foT ipproiiinttldT 3 
ntnlrany thi* prodnCtl\T crf DO ijTnfrfCBU 
and no (Ditiirbaacei of Deuroiogkal origin. 


C*ra6 SC HVdn tahorer bad 4 c^ 

1 Bpsodnl bjected lato hla bimhar mbaiad^JP" 
reaudoj atrir ooe jear pmfc^dy Tbe patle at 

sdcpeDdentcaiaes almost ecej ear 

od at oc uuvsj Uplodol aa fomd bUajmlsilT 

enteml tbe .rrsoc^ 
ancarr pjiJ, ce e mrfamb e crf pah b tV njM *» 
k Wt trooW Ho anderstood aad »oss *0 
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c 

1 ip 7 T nncl 1 ) Cn>ic q Intnrninml iodized oil for 2 
hours ind i week (See til^o ncxl illustrations) This 
lialicnt had t cubic centimeters of lipiodol injected mio 
the lumbar subarachnoid space to determine the presence 
or absence of a spinal cord lesion These films ucre made 2 
hours later, followanp mamtcnance of the patient in 
Trcndelenburj; position for a few minutes Numerous 

C\sL S r 7 , a ^7 \ear old Suass salesman showed 
intracranial iodized oil approximateh one rear after 
lumbar subarachnoid injection of 3 cubic centimeters 


d 

droplets of oil are seen scattered through the postenor fossa 
and about the basal cistema;, without producing anj sjanp 
toms The hpiodol moved freelj c and d, Same case 
Intracranial iodized oil for i week Residual droplets of 
opaque oil noted in and about the basal cistemx, i week 
followang mjelographj Most of these droplets were 
apparentlj fixed No cerebral sjauptoms 

This patient had severe pain low in his back radiating 
down the back of the right thigh and calf for a period of s 
months pnor to admission to the San T rancisco Hospital 
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of] Mum t to Ibe tanraf nod toeatbao h (*bw 
«f tb« v«J ilcA of tbrte coflcdbei vet M 

bet ictw cd tbt kncriEdM] edketiee* or Wot mif k 
uti i tO Pitkot bM ao«7taf^ca> rtfotbh b ktfoaef 
a hy b, Lttml pc o joTO te 


fTOHlj TVn t»«vr«f7to7rwiiBoeftalsflamiBaio«T 
type Soiflof nvetton n ««• b pknt e the BMtnra 
t lb« cenbeOofBedtN CBxie ctm t tb« (ovlb mikle 
Tbt Aoibtci of tb« rritfee of tbe optfe fhW— 

nt ^raid o«t cod (Uined Ub ( L Maim op C $ 
■iQhraetcn tbick vm acm, at HI at enaoy boirrdnpltt*, 
don to 8 nlcjutt Tbe men beet or toy edUar, bat 
tbcM en Brady all yoong Cbmfalatt Ko (but <tQ> or 
louDd cetb ere teen ^Fn Jl) 

Tbe bia] Hegnoati at £leraali brain, left bootal tob^ 
locahtrd, leptatmmficb, chronic, iocaured, vttb nnan 
coUectm cd IrfAnVJ b tbe roeahryT at (be base cd tin 
brain and akeg tbe rptnal cord epend^ralbi graniliMa 
Itb caWrati^ ia tne anUaw bom o{ tbr Wl htaaJ 
Ttotrfcit {Dr t\ Doed) 

Thb pelknt had $ cubic cent CDeten of lip»dol 
lojcctHi mto ha himbw anbarifhnodd (pure 10 
mooths before death Falknnii( that mjcdicn 
no i)uiptoca or neurological findings atUfbut 
able to the presertcc of tbe od coaid be d tected. 
At the autopsy t was suggested that sorae od the 
pr-rTirar cCT c t^ Symptoms might be wetndarv 
to tbe hpkidof foond scattered throagbont tbe 
snboiach^d space, bat detailed hulologKal 
study od tbe brain and spinal cord rrreaka o 
lesiooa In tbe neural tissues proper ahich could 
be attributed t tbe Upiodol tbe odIt changes 
of tbe latter type were coalmed t tbe mcnln^ 


and perhaps to iming cd the ffitrififa TW 
(tmI bWiftL-igi f^l iha jTwia was fTHjhTple iclerofh 
ar>d ample adbeslye leptomenlniitiL 

Caa*r ILIT, ,0 year old bwmifc, *o*tdk^ 

oaakl Wijfd oil invnnmtrfy « jrw aftw tarf- 
■jtnrachoidd hjkcOco of j cofcw eal^H*** , 

This psUeal brai w i m Ufiafbr aad ;sb 

4n lbsn*hlIf*fcTineT y«i. Thera Biodi^ 

hlMrar cd tramna lofloria nearok^i^ osaisnM 
as advisable to p^ora knhar ■ygap^T , 

This aj dene ia Jannaiy toi ) catse i..,.ili— ‘ Si* 

UidaikJ betof ned A posterior 

a tbe (oorlh tmnhsr as dnfsosed Tks vss n«»* 

and Ibe ps neat hnproved. j 

RoqilgcD mroinslnn in Qj8 rrvraW lie praos^^ 
p unj er o es akd a oica cd cal In los pcksrW low* ** . 

ra tbe dstona piwlh Thoe ^.*1“ 
oaqoa od In tie hmifcar ports* cd lie ^**U**T_irt, 
(JTdropfcts dsevhert la tl* 

tro fcS^ bat som of tbe laiicr etderti-s b tie 

ttxlaa eraawvabfc (Ftf 6) • ■ - 

\riredafical eta raws tiec la ftj* ** - — 

tinVnut^ t Uw cdl The paoent bad 0 * 
nfeabln to ha craDlal canty 

This patient had fairly luT 
cimiual lodijed oil for a period od orff 9 , 

No symptoms or signs sttrfbctable to 
could be detected. 
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Case 16 R. K , male, aged 33 years Intracranial 
iodized od for 2 hours This patient had 3 cubic centuneters 
of hpiodol injected mto the lumbar subarachnoid space 
2 hours prewously, a postenor displacement of the nght 
side of the fifth lumbar disc was discovered The patient 
was not placed m Trendelenburg position, but, m spite of 
this, exammation 2 hours later, foUoning normal bed 
recumbency, revealed a few droplets m the region of the 
basal cistemte and fourth ventncle, apparently movable 
No cerebral symptoms 


SDiOIARY 

Our attention was called to the following facts 
first, that iodized oil may be found scattered 
throughout the subarachnoid space over the 
cerebrum and cerebellum, m the basal cistemse, 
and even m the ventricles years after its mjection 
into the lumbosacral sac, and, second, that these 
collections might account for certain cerebral 
symptoms In view of this, we studied a group of 
cases m which patients had had hpiodol mjected 
at intervals of from i to 14 years Approximately 
two-thirds of this group showed collections of 
varjTng amounts mtracramallv A few of these 
patients, when re-exammed, had symptoms and 
positive neurological findmgs mdicating cerebral 
lesions However, a review of the histones and 
neurological examinations previous to injection 
of the iodized oil showed the identical symptoms 
and findmgs except m one patient m whom, as 
noted above, the complamts could not be sub- 
stantiated by objective findmgs, were made by a 
patient proved to be a mahngerer, and have smce 
disappeared, followmg a second spmal fusion, 
therefore, m our opinion, they must be disre- 
garded 

The danger of drawmg premature conclusions 
from the findmg of iodized oil m the leptomenmges 
of the bram and spmal cord is well exemplified by 
Case 6 which came to autopsy In this case it Wcis 
at first thought that the hpiodol was responsible 
for many of the patient’s symptoms and posi- 
tive neurological fiiidmgs However, careful his- 
tological studies failed to reveal any cerebral or 
cord changes m the neighborhood of the oil and 
It is our opinion that these “hpiodol granulomas” 
have httle or no chnical significance 

In our senes of cases it was noted that the intra- 
cranial hpiodol tends to become fixed, that is, 
immovable, whereas iodized oil m the spmal 
canal, espeaally when m large collections, is 
sometimes freely movable even up to a penod of 

14 years followmg injecUon Droplets tend to be 
fixed, collections of from 2 to 5 cubic centimeters 
movable 

Another observation of note was that the re- 
moval of the hpiodol at the time of lammectomy 

15 extremely difiBcult All of the cases m which 


operation had been performed carried notations 
that the hpiodol had been “aspmated at the time 
of operation ” Subsequent roentgenological ex- 
amination of most of these patients showed a 
surprisingly large amount remaming m the cere- 


brospmal canal 

So far we have no accurate explanation for the 
fact that only m two-thirds of the cases was the 
iodized oil found mtracranially Whether this is 
connected with the patient’s occupation or pos- 
tural habits, mvolvmg frequent lowering of the 
head, remams to be determined, we are now con- 
ducting an investigation mto this phase of the 
problem 

^ CONCLUSIONS 


1 Intracramal collections of iodized oil some 
years followmg lumbar myelograph}' were found 
in approximately two-thirds of a series of 25 
cases which we reviewed 

2 In no cases were there any symptoms or 
positive neurological findmgs which could be 
ascribed to the presence of the oil 

Since completion of this report, we have been informed 
that many leadm^ neurosurgeons no longer incise the dura 
at laminectomy, in “disc and thickened ligament” cases, 
and leave the subarachnoid oil tii silu 
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TABLI L — CASES fHOWIKO AJIODKT OF nCTXA 
CSA^^AL OFAQCE OIL OISCOX’EKED B\ 
BOENTOEAOOXAPHIC EXAIUNATIOX 



la Octobff U7 Tbe pun foOo* rd (aO Iran i (oM 
nlL KoatteDO^ptw enmio&ijcii rv^f«led m 
DomI Endhifm. CliMkmBT (nutlrv dUfoab <4 rctr^ 
poUoo ai tte fifth ^twAt dhc ra nuW Liimhar 
M r ekni iphr ta October 937, Kh < cable emUmeten c4 
ell, < h i cl«d retropikkB d tbe fifth bmibar dac. At 
efvnbca fn October {177 tka rrtrepabed dbe u 
eirWd Tbe patient vai^iKhatTed tet p i a ^ e d 

Roeatfa eutnliatjea n qjS rerealed maal bife 
fbboki •CBtterrd about tbe pattemr bail ol (ha ennhm. 
cblefij m tba baml ottense and aben tbe latlorban. 

^’^n^ilofkaJ cxaxthiatfciD ta roeaied 00 eeideeet 
al CTanal ocn ifi aort iaoca eaceM that tbe Wit pan) •• 
tUcbOj larxrr thao tbe d(ht boupopdi ere lefalar and 
reacted to liffat and accotaraodatKe, A inw a <4 Ua 
l a i'latjti m October. 937, prior to fatjeetjoa of iba <4L 
imaled tba tbe Wit pqill ai «f«n taipcr rb™ tbe nfbt 
t that tTTDT Tbere wu traphr and f t»»-. of the 
rnmidct ef the thJfba and caheiof the Wp. Tbe kora Rtia 
Tcn pri«« u aad cctmL Tba Wit anik Terh at aoraa] 
tba rbibt ai abaent \o etbs aWwmal rrSa findm i 
en noted 

Tbh paOeot had imiacntabl coOrctkoit oi 
iodlxed oO for approximately yrmr No cerebral 
lymptoms or fincuDsi ttributa^ to the pitaen c e 
of ihii oQ could be detected. 
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as cari> as a hours foDovin^ burAar m) dofiap^ 
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in bed denying any marked bead pakke. 
Tim ohaemtiOT is merely to brinf act tie 
fact that a Titndelenbiiis position is not tlnn 
tece t sa ry to permit oO siterlcf the aiahl dotr 
Hewevtr Is moat cases, the of] is not ridUr a 
tbe cnnlum loHoiiinf simple bed rest 
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ANESTHESIA IN THYROIDECTOMY FOR THYROTOXICOSIS 

\V H COLE, M D , F A C S , and ROBBIE BRUNNER, M D , Chicago, Illinois 


A STUDY of the \anous phases of ancs- 
thesn in thjToidectomy leads to the 
conclusion that in general the choice of 
^ the anesthetic agent is relatively un- 
important, a much more important feature is the 
skill of the anesthetist and his knowledge of the 
phj-siological pnnciples related to anestliesia It 
IS probably true, from the standpoint of mortal- 
iD , that in no otlier disease is greater judgment 
in determination of operability, time for opera- 
tion, and extent of operation required than in 
th} rotoxicosis Although it is apparent that anj 
of sea eral tj^ies of anesthesia may be satisfactory, 
it IS no doubt true that a surgeon and his anes- 
thetist should choose one or perhaps two of the 
major agents and use them as a routine How- 
ever, it IS preferable that the anesthetist be ex- 
penenced in use of all accepted agents so others 
may he tned if the agent commonl} used fails 
Since It IS true that the patients’ hjqierexcit- 
abiht) , elevated basal metabolic rate, increased 
cardiac strain, etc , are important factors in the 
smoothness of convalescence from operations, it 
IS naturally obanous that the choice of a routine 
m anestliesia which diminishes these undesirable 
features will lead to the most satisfactory results 
Important in this consideration is the fact that 
toxic goiter is assoaated with an increased oxygen 
consumption, thereby makmg it necessary that 
asphyxia be avoided at all costs during the penod 
of anesthesia, particularly smee the anoxia inci- 
dent to asphyxia is so apt to mcrease the tachy- 
cardia, to put a severe stram on the cardiac reserve, 
and to elevate the blood pressure Anoxia like- 
wise causes congestion and mcreascs the tendency 
to bleed, thereby addmg to the surgeon’s diffi- 
culties It becomes imperative then that asphyxia 
be avoided dunng thyroidectomy 

It should be realized that the purpose of anes- 
thesia in thyroidectomy for thyrotoxicosis is not 
only to avoid pain but to e limi nate the psychic 
trauma mentioned If the latter feature is taken 
care of, a great deal will have been accomphshed 
toward lowenng mortahty From the standpomt 
of idealism, it would be desirable to have an agent 
which would neutralize toxiaty From our knowl- 

From the Department of Surgery and Division of Anesthesia 
University of llhnois College of Mediane and the Illinois Re- 
search and Educational Hospital Read before the meeting of 
the American Assoaatlon for the Study of Goiter, Cincinnati 
May 32-34, 1939 


edge at the present time this is impossible, unless 
depression of meubohsm is equivalent to neu- 
tralization of toxicity However, it must be 
realized also that the patient’s inherent toxicity 
at the time of operation may be masked but prob- 
ably cannot be neutralized watli any type of 
anesthetic Obviously , the mildly toxic patients 
will not sustain a sutliacnt amount of psychic 
trauma incident to the operation to do them any 
serious harm It is in tJie severely toxic group 
that difficulties resulting in postoperative ensis, 
etc , will be encountered A great deal of psychic 
trauma may be eliminated by adherence to the 
rule not to inform the patient of the time of opera- 
tion except perhaps just at the time of operation 
For years, Cnle has emphasized tlie advantage of 
consulting tlie relatives, not the patient, concern- 
ing the operation, and performs the operation in 
the patient’s bed Crotti (6) likewise favors put- 
tmg patient asleep in his bed but transports pa- 
tient to operating room for tlie thyroidectomy 
If one of the gaseous agents — nitrous oxide, 
ethylene, or cyclopropane — is chosen, an attempt 
should be made to carry tlie patient in the lower 
border of the first plane of the third stage, repre- 
senUng the lightest degree of anesthesia which 
will abolish retching and vomiting, and yet allow 
the insertion of a pharyngeal amvay After this 
plane of narcosis has been obtained, it is our 
routine to insert a correctly curved pharyngeal 
airway whether or not obstruction has developed 
An assured, clearly patent airway', however se- 
cured, IS the prmciple upon which all good anes- 
thesia IS based Absolute quiet and non-interference 
dunng the penod of induction will m most cases 
eliminate the penod of excitement, a comphcation 
to be avoided, particularly since safety in thyroid 
surgery is so dependent upon conservation of the 
paUent’s energy The carbon dioxide absorption 
technique (Waters) aids in the maintenance of 
quiet, even respirations, and therefore should aid 
m the preservation of energy 
If ethylene or cyclopropane is used, the danger 
of explosions must be borne m mind constantly 
Naturally, proximity of open flames, electnc hght 
switches, motors, etc , should be avoided Of far 
more importance, however, is the danger of explo- 
sions from static sparks which may be created by 
contact of vanous objects mcludmg metal, cloth- 
mg, etc, m the immediate environs of the gas 
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nearly 130 beats per minute, although the patients 
•were only mildly toxic, and uncomphcated by hy- 
pertension or cardiac damage Premedication so 
hberal as to secure mental tranquihty may pro- 
duce a depression greater than ■would have been 
exacted by the use of general anesthesia at the 
outset To counteract psychic trauma, surgeons 
usmg local anesthesia rely upon -vanous types of 
premedication Hertzler has adopted a routine 
gi-vmg 4 grams of amytal the evenmg before op- 
eration and an additional 3 grams at six m the 
mormng, an hour before operation the patient is 
given % gram of morphme 

One of the great advantages of local anesthesia 
IS the fact that as an anesthetic agent it is prob- 
ably less toxic than any other anesthetic The 
difficulty m ehmmatmg the patient’s apprehen- 
sion and the shght mconvemence mfficted upon 
the surgeon, to a great extent neutrahzes this 
ad-vantage The one deffiute mdication for local 
anesthesia is obstructive dyspnea of such a nature 
that intubation is not feasible 
Although numerous modifications are utdized 
m infiltration of the procaine to ^ per cent), 
the prmciples are relatively the same Pmchmg 
the skm gently for a moment before msertmg the 
first needle -will mmunize the pam The sl^ is 
infiltrated along the hne of mcision and then sub- 
cutaneously under the skm flap, but more par- 
ticularly m the lateral directions to block the 
branches of the cervical nerves as they loop 
around the stemomastoid muscle It is usually 
desirable to uffiltrate the strap muscles so that 
they may be retracted without discomfort A few 
cubic centimeters may likewise be mjected mto 
the upper pole and m the neck between the upper 
pole and trachea Brenizer resorts to a more re- 
gional type of block by mjecting laterally at the 
postenor border of the stemomastoid delivermg 
procaine particularly at the sixth and second 
transverse processes 

Adrenalin should not be used with procame 
(novocain) for thyroidectomy, because of the ten- 
dency to elevate blood pressure and likewise 
because of the possible relationship of adrenahn 
to ventncular fibnllaUon (Guedel) This condi- 
tion may account for sudden death durmg opera- 
bon, parbcularly m the pabents who are greatly 
fnghtened 

Zellhoefer made a study of the heahng of 
wounds after thyroidectomy m pabents hanng a 
regional block, on each side of neck, compared to 
the healmg m pabents ha-vmg a lo^ infiltration 
from the fronb He concluded that healmg takes 
place more smoothly when actual site of opera- 
bon IS mjected with htbe or no anesthebc solubon 


Sise (17) advises against local anesthesia, par- 
ticularly m thyrocardiac pabents because he has 
observed “venous congesbon defimtely to increase 
dunng operabve procedures” during local anes- 

NITROUS OXIDE 

Previous to the introduction of ethylene and 
cyclopropane, mtrous oxide was a popular anes- 
thebc for thjTOidectomy m thyrotoxicosis An- 
esthesia with mtrous oxide permits an oxygen 
content m the gaseous mixture of less than 10 
per cent, thereby tending to create a deficiency m 
a pabent who needs a particularly large amount 
Smce cyanosis is so harmful to thyrotoxic pa- 
tients and yet so difficult to prevent, a great many 
anesthetists and surgeons resorted to the use of 
ethylene or cyclopropane when these agents be- 
came available Numerous workers have called at- 
tenbon to the tendency toward reduchon of the 
alkah reserve foUowmg mtrous oxide anesthesia 
With care m prevention of anoxeima, this phe- 
nomenon can be mmimized 

Nitrous oxide is still bemg used by the majonty 
of anesthebsts m England, and by many anes- 
thetists m this country Waters (19) and asso- 
aates favor nitrous oxide, but change to other 
agents as mdicated It is probably correct to 
state that to give nitrous oxide harmlessly m 
thyroidectomies for thyrotoxicosis requires en- 
mable skill and expenence 

From many standpomts mtrous oxide is a very 
desirable anesthetic In the first place, it is non- 
mflammable — a feature possessed only by a few 
of the anesthebc agents Smce the maximum 
depth of anesthesia attamable even -with adequate 
sedabon is probably no greater than shghtly be- 
low the rmddle of the first plane of the third stage, 
It IS relabvely harmless from the standpoint of 
actual toxicity through depth of anesthesia Cy- 
anosis, which IS perhaps the greatest drawback to 
mtrous oxide anesthesia may occasionally be 
corrected by more premedicabon More com- 
monly, the anesthebst may change to a more 
potent agent, thus allo'wmg more oxygenabon 

ETHYLENE 

It IS possible to attam a depth of anesthesia 
down to the lower border of the first plane of 
the third stage -with ethylene This can be mam- 
tamed with the maintenance of an oxygen mixture 
between 10 and 20 per cent Toxicity of ethylene, 
as m nitrous oxide, is dependent upon oxygen 
defiaency, but -with weU timed premedicabon an- 
oxia can he avoided A disadvantage is the fact 
that It forms a -violently e-xplosive mixture with 
oxygen We prefer premedicabon to consist of 
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maduoe- It is cMcntlil Uut do ioote conocctiaos, 
particnUrly roetil, be pennltted an>^ere on tbe 
gnsmadilne bat opedtUy within tbe coodnctlao 
mtcm. During recent j-ean rtstlc tpvis hs\T 
been responsible for pncticaJly all explodoos. 
StlD EBore important in the prerentkia o( autic 

and bceaidnf contacts, etc- is the mainto^a^ 
a humidity of 55 or 6o per cent in the operating 
room. Tboroofhir moiitenmg the mask and mb* 
ber anductloQ system is ULnrise \'ery 
Ue subscribe to the coodoslon expressed by 
Haters (tS) that grtamdiog of aprparatos. 0 ocn, 
etc. wOi not tftminish the iiaxard oi expsotloos, 
bat may loCTCuse iL I^he\ has mgrested an inter 
coapimg device to equallte the Sectrical chaifc 
of tne table, gas machine etc. hoping that it will 
tend to minimise explodoos. 

ConxkdeTutlon of the fualUia ienmf /■ ah 
C /ar lk\nidtciomi re\Tals the obrkns 
tset that none of the agents avilhhfe fulfiOi all 
the requirements. It thlm becomes necescuT to 
choose sn sgent or combinatjon of agents imlch 
win meet u roanj of the following requirements 
as poslble (i) hfinltnlse psychic tnoma ( ) de 
pra basal metsbottsm, (j) capable ol raj^ in* 
doetloo, (4) QOt elevate blood pressure or heart 
rate (jj avoid aiwnia, (6) rnlnimUe Isfj'Sgeal 
(7) foitaln qrd^ resplndon (S) be of 
relative )ow tooldty (9) have a wide margin of 
safety (10) cseserve patient s esergy 
y aruTTisr- tTiO’r 

Hen chosen premedkatioD dru^ with proper 
dosage are of great hnportaoce In a 

smooth anesth^k for the primary anesthetic 
agent The poipose of premecHcatloo Is to lower 
the metabolk rate and to abohsh psychic trauma. 
To be ideal, sach drugs should not depress the 
respsiadoos beynod a safe ievcL The effect of 
these drugs is dependent upoc the degree of thy 
rotcmcocts padents with severe toxldty require 
huge doses. Morphine is coe of the most \-aloab)e 
of the pre-aoestnctlc drugs, acting direct^ as a 
metabolic depressant and iodlrectfy by mfaihnix 
lug emodcnal exdtancoL Atrepme is vahiabfe In 
premedkitlon because of Its inhibiting effect on 
seiretiao of mucous membranes, but it stimulates 
metabolic activity It Is, thetefore, losing favor 
as a pre-opera tii'c drug is thyrotoxicosis. It is 
beng replaced by scoTnIsmine wUch InUUts 
mucous secretlan as docs stroplDe although It 
likewise acts as a metahoBc stimulant, thk uctloa 
if largely ncutiaHzed bv its redoctlon of emodoo- 
al cxdtement. It b usually riven In combuiatlan 
with morphioc and when the two are balanced 


(dose ratio i:y) t ndutt loQofapacnl wais^ 
b greatly fadfltited. However If tl* 4 * 
scopaltmlne b too large a rtstlessu sad ens 
a mild defirium may rarely result, to be corrmal 
by an additlocal small dw of mxphbe cr ^ 
grain of apocnofphfne. From 
we avoid the ate of scopabisiae In eidaiy dc 
bOltated patients with thyrotoxlccab. hocoa 
routines are recommeaded for pce-operi the (ksp. 
Commonly pentobarbital aDOEum iBOBbata]) t-j 
grains or pbcoofaarbltal (hmlntl) i ; gnW ^ 
ri v e n the evening before opeiatioD sad s br^ 
ocrmlc of K gram morphbe with fnb 
scopaknune gira 60 minutes bekn opmka 
the next morning A dose of sgrihacfpa- 
t ohaihltal about 90 minutes before epentko BIT 
aid In sBaylng sppcchensHo aj 

thereby alW the patient to take a better too- 
thebe. Sbe (16) psefos 3 grains sodnm pQitD- 
barbital by moutn bo^ before o pen t h e, 
(oBowed by a bypodiomlc of H grain of dot 
phine and ^ j» pain ampabrnme abest 45 nb* 
ntea beforu opoatioD (preceding cydopngoir 
aoexthciis) 

Of ibefTcup of drugs rtomimeDded u s bsaJ 
ancstbetlc pnamdiog general anesthettn, sioto, 
paraldehyde snd sotfaus asytal tn °Hst 
merJy used. Avestm wbikb b oust pegahf b 
In detail later Becaase poiulckyde 
has very DUle depreaant effect on roplntkeet 
the n mitirim, hss a wide anigb ef tsk^ 
Mantes has adopted it to precede nftroos ojw 
aoeslbcsli he gi ves 1 dram rectaUr far tack 14 
pouTvb cf body wdgit 45 minutes Eefcrt epos- 
tks. Crile sjm3 Adams, however hsve reportri s 
high Wid Bwe cl poeumcsla foDowinr pst*!®' 

byde tbb complies don b to be expected dace lie 

drug B elijninaled by wav of the lespinW^ ijr- 
tem. Sodium imyrtal b rarefy used ss s basi l sao 
tbetlc because of a toxldty greata than stcjta 

gi Ten In d oae* mffieient to prtstoce nncoosooosnew 


LOCAL AnSTOnU 

Ahbough many surgeons use local snertb*^ 
as arouttac in thyroidtttooy there . 
greater number who cridclrc it ^ _ 

fCT cre psychic tianma which wHl be 
the hKhly toxic patient during the 

feet CTeTDcdtratkinbpahapsiPiwe men till 

Iflnl anesthesia than with any other iyP^ 
[ortunatdy it cannot si ways t» 
of difficnliy in determining toiid^ 
lodividnaJ reaction etc A small se ne* 

itndied by B runner and Seed, In whJdiptttW^ 

tioo might be coosldered Inadequate, ^ 

rkvadoo rf the pulse rate daring epend® 
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o 07 and o i gram per kilogram, the dose bemg 
vaned shghtly -with the toxiaty of the patient 
This dosage is sufficient to cause the patient to go 
to sleep, but naturally does not abohsh pam, 
supplemental anesthesia is therefore required Pa- 
tients can usually be aroused after this dose but 
rarely remember inadents occurnng dunng this 
penod Avertin lowers metabohc activity as well 
as blood pressure, both of these quahties are de- 
suable m thyroid surgery It is a respiratory de- 
pressant, and therefore might be an undesirable 
premedication m thyrocardiac patients in whom 
there is already difficulty m mamtainmg proper 
oxygenation Smce it is a respiratory depressant, 
many workers condemn or caution against the 
use of morptune with it In analyzing 9 deaths 
in the hterature followmg avertm. Heard noted 
that all except one had had morphine and finally 
concluded that morphme may have been an im- 
portant factor m this death If morphme is to be 
used. Heard recommends givmg only 09 gram 
avertin per kilogram of body weight 
As IS the case with premedication and anes- 
thetic agents, avertin is used throughout the 
country m innumerable combinations with other 
agents Keynes uses it as basal anesthetic preced- 
ing local anesthesia but not mfrequently resorts 
to mtrous oxide before completion of operation 
An advantage often ascnbed to the use of 
avertin m thyroid surgery lies in the fact that it 
decreases oxj'gen consumption and requues less 
of the accessory anesthetic agent Heard noted 
that a mixture of 60 per cent mtrous oxide and 40 
per cent oxygen was ample to mamtam anesthesia 
after avertm It has been our climcal observation 
that the decrease in minute volume of respuation 
produced by avertm tends toward a state of 
anoxia, measures must be taken to prevent this 
Experimental observations made by Amheim 
and Tuckman (i) with avertin (o i gram per kilo- 
gram) m normal persons (not havmg operations 
at that tune) shoidd be very helpful in evaluating 
the disadvantages or advantages in thyroid sur- 
gery They studied the reaction in 15 people, 
without premedication or supplementary anes- 
thesia, and averaged the findings They noted a 
drop of 24 miUimeters in blood pressure and 
a drop of 22 per cent m the basal metabolic 
rate The respuatory rate increased 6 per 
minute, but there was a decreased amplitude 
The pulse rate increased 16 beats per minute, 
a finding which was borne out m our own stud- 
ies with th3Uotoxic patients dunng operation 
Amheim and Tuckman noted also that there was 
a drop of I 8 degrees F m rectal temperature and 
a reduction of 3 minutes m the clotUng tune 


There was shght cyanosis m 2, and shght vomit- 
mg in 3 of the patients The production of 
tachycardia and the occasional occurrence of 
cyanosis and vomitmg would therefore be detn- 
mental m the use of the agent as a basal anesthetic 
m toxic goiter These defects probably more than 
neutralize the benefiaal effects whici might be 
ascnbed to the drug as deducted from their 
experiments 

The fact that patients receivmg 09 to o i gram 
avertin per kilogram may be practically uncon- 
scious for 2 or 3 hours following operation may be 
an advantage or disadvantage in thyroidectomies 
depending upon circumstances If the patient is 
in a chanty hospital where nursmg facilities and 
oxygen therapy may be madequate, such com- 
phcations as vomitmg, respiratory obstruction, 
etc , may result in senous consequences On the 
other hand, if the patient is particularly appre- 
hensive and is able to have a pnvate nurse, the 
abohtion of memory dunng the first few post- 
operative hours will be a deaded advantage, with 
adequate nursmg care the dangers incident to 
vomitmg and pharyngeal obstmction dunng the 
2 or 4 hour penod of semi-consciousness after 
operation wdl be minimized 
Climcal observation In an attempt to evaluate 
avertm as a basal anesthetic m thyroidectomy for 
thyrotoxicosis we conducted a study m which we 
used avertm m 100 thyroidectomies This senes 
was almost evenly divided between toxic diffuse 
goiter and toxic nodular goiter Dosage ranged 
from 60 to 90 imlhgrams per kilogram body 
weight, the average dose being 71 8 milligrams 
All patients were premedicated This consisted 
of IS grains pentobarbital (nembutal) the evenmg 
before surgery and at 6 o’clock the next morning 
A hypodermic of % to gram morphine sulphate 
and Vijo gram of atropme was given one hour 
preceding surgery with no regard for time of 
avertm injection In 4 cases this injection was 
given 20 mmutes following the mjection of aver- 
tm No further fall m blood pressure or increase 
m respiratory depression was noted Of the 100 
patients observed 88 were asleep on reachmg the 
operatmg room These responded to external 
stimuh, but slept quietly when undisturbed 
Eight patients were not asleep, but were drowsy, 
quiet, and co-operative Four patients were 
mildly talkative, but showed no apprehension or 
rise in blood pressure In these 12 cases the 
course of anesthesia was smooth The average 
time mterval between the mjection of avertm and 
the surgical incision was 39 rmnutes In all cases 
avertm anesthesia was supplemented with ethyl- 
ene except for ii cases in which mtrous oxide was 
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mocphloB >nd ■ajpibroinf. Unis » toxic tliTTcad 
pallen t migh t reca vt 90 min utci prccetCnf wrgeiy 
/( gnin mocp Llu c / ^ gnin KopabuE^ to 
l^oUcnrcd lo 30 mlntrtes with >i cr*In motphloe. 
This dose h, of course, vnri^ depending cpcc 
toiwjty and the gcnml coodrUon and age of the 
patient If dnir^ 1 5 fo 3 pentotAihita] 
(nanbnUl) may be ghtn i xwurs oefore opera 
tioo, in which case the dose of morphine aul 
acopaUmlne abooid be dc a cued. 

cycLormoPAXE 

This annt was lotrodoced In 19x9 by Locas 
and Henoersoa Much of the piocKer work In ka 
phannacoloCT was done kn aten and Schmidt 
(11) who a great deal to popniaiiae itaaae. 
In spite of a boge nomber of reports avaOahle in 
the iltentore regarding the nac 01 ibla agent, there 
are atlU Inpomerahie pi^ts ahiTut which there is a 
total disagreement Orte of the great advantages 
of the gai, partkalaily la tb^Tiadectoailcs, bits 
pKxteno which allowi a large per c entage of osy 
gen to be ghrea. pet cent or less of cyth>- 
propone b caffidcot to outM imaxtacknxnm b 
the as'erage IncGridual (Seeren. 14, and associ- 
ates) Anesthesia can be earned all the way 
through the third suge with perastage no 
creaiet than to or 3$ per cat cjxlopnnnse. In- 
ouctloa b pleasant thm belog no frriUtlaD to 
the mocous me mb ra oes onleM the gas b uaed b 
coDcentratkcs greater than 50 per cat liieUct 
that rosplratoiy failure oocun cefore cardiac ftU- 
ore fnlfiib one of the prere qubl tes of a aafe an 
esthetic. TlicpharmacolQgyaodactioooJcyclo- 
pitqmn eb reported bv American Medical Amoda 
lion s Coanal on Fhannacy and Cbembm (13) 

There b no agreement as to whether cyxkqiro- 
pane U more apt to prodnee bryngospasm, shock, 
and drcnlato^ c^pse (factm partlcnlatlv 
Important lo tfiyroideetomle*) than other gaaca. 
It b well known ho w ever that beadytwrdiB. 
arrln-tfamla, and tadirranSi mav be produced 
bylnegas the latter feature wookl. of course be 
paittcoi^y detiimentai b th Totorkmb since 
the patient b aheadv tuffenng iroci tadiv-canlla. 
Maters and Sdnnldt (si) wam that breoycanOa 
and tachycardia are In rcilltT expretriona of over 
dosage and would, therefore be Inexcnaable b 
ths-mdectomies, since deep anesthesia b oot 
Deeded b thb work. In spite of the possible 
deleterxius effect 00 the carahe mechanism, Sbe 
has expressed hlmscU as lavoiing cydopropan 
slightly over ethylene and to a great ertent over 
od nitron odde b thyrocardiac patients, 
because of the dva uge cMJopropane affords 
b Its abfBty amply to rratni^in axygeoatloo- 


Oac of the dbadvantages of cydeptcpiat h lit 

apnea and even acapob whkh may be 
idth ita me. The fact that tb pi h mt 1 
resplratofy stlmnlant b partly respoaibe kt 
these featnna. The nsual signs d ^ 

safbed and recently standaidbed by Semn tad 
Waters ("15) sre not of great use to c ycluwi^uo t 
inesthega becanse of Its peailbdtl& rWi^ 
b heart rate as here menttoned may be the tot 
reliable IndkatlocL of a deep anrwWk 
mats of the eytbaQ are of only iSgfat hopatb 
drter mlntoff dtptb eJ ar.^b»^ IntonStal W 
tivlty b ol more vabe In a Urge wtm d 
padata Maters (10) noted tfat naosa tod 
vtankbg oce mt ed b 36.5 per cent of ether cm, 
39 per cat of cyclopropane, 33 per cent rthyfcne, 
ana 33 per cat of Dltjoas odde casa Tkh 
rdatirdy high frequency ol nansea and TtarntM 
coostltates a definite tfisadTutige to thynn 
surgery becanse of the tendacy of retchisx ad 
Tta^tlng to encourage postoperxtire beuaemfc. 
Some the ItaibllUy to stsndardlie the mlia 
featUTTS b cydoprocoa aoestbcsU may be due 
to the fart that m thb gas at praat toe are 
great many Imped lies many of which could o^b 
u DOD-todc. The higU> expWre dar 
actei of eyclopropone b as oWcaa dsadm^ 

Because this agent b not a raspfaatary 
lint, many anephetbts and surge ces C'"*® 
presaedicslleo drugs to be harrafiu stnee mal c* 
them actually art as res^Urv d*rmsaali 
centra tr.dir»tWi to thfi TUB cf pmnrihaow 
would appea to act as a dbadrantage for 
propane to thy r o t o xl coab, because It b so higmj 
desirable to eliminate nsychic Uamna by pt 
meiScatkc. In tpfte of the apparent dj^e^ 
premeiflcitkp wlm cydoprepanc aiartbcili, a* 
(16) has wXed no dekterioos effects and itcc^ 

meods iotfinm patoborbital (oembotil) 3 F^ 

by mouth bocri before eperatto and X « 
4 grain. tuMphlne with / ,, « /•- 
pabmbe, 43 mb les beiott opmtiom 
anesthelbtf and surgeons bebtog ^ i 

Goctsch and others, use cyclojotaoe to 

su r g ery almost cidasirely Became^of W 
inerous pobts of fisagreonent 
tion and effect of cyrkprcpanei, it^ 
rhU agat ahould be usa In thyitid **ageiy 
by Uwre hi^ trained b aiwtbesli « scU « 
b the use 1 cyclopropane 
Avtxrrr 

Of the nanicroot basal 
avePtJn U tmqoeJtlonaWv the most 
probably the safest. It U grra , 

30 minutes before operation b dewe* brtw«" 
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o 07 and o i gram per kilogram, the dose being 
varied slightly with the to\icity of the patient 
This dosage is suffiaent to cause the patient to go 
to sleep, but naturally does not abolish pam, 
supplemental anesthesia is therefore required Pa- 
tients can usually be aroused after this dose but 
rarel> remember inadcnts occurring during this 
penod Avertin Ion ers metabohe actmty as well 
as blood pressure, both of these qualities are de- 
sirable in thyroid surgen It is a respirator}' de- 
pressant, and therefore might be an undesirable 
premedication in thjTocardiac patients in nhom 
there is already difficult} in maintaining proper 
OX} genation Since it is a respirator} depressant, 
many norkers condemn or caution against the 
use of morphine with it In anal} zing 9 deaths 
in the literature foUonang avertin. Heard noted 
that all except one had had morphine and finally 
concluded that morphine ma} have been an im- 
portant factor in this death If morphine is to be 
used. Heard recommends giving only 09 gram 
ax ertm per kilogram of body x\ eight 
As IS the case with premedication and anes- 
thetic agents, avertin is used throughout the 
country' m innumerable combinations xvith other 
agents Keynes uses it as basal anesthetic preced- 
ing local anesthesia but not mfrequently resorts 
to mtrous oxide before completion of operation 
An advantage often asenbed to the use of 
avertin m thyroid surgery lies m the fact that it 
decreases oxygen consumption and requires less 
of the accessor} anesthetic agent Heard noted 
that a mixture of 60 per cent mtrous oxide and 40 
per cent oxygen was ample to maintain anesthesia 
after avertin It has been our chmeal observation 
that the decrease in minute volume of respiration 
produced by avertin tends toward a state of 
anoxia, measures must be taken to prevent this 
Experimental observations made by Amheim 
and Tuckman (i) xvith avertin (o i gram per kilo- 
gram) m normal persons (not haxnng operations 
at that time) should be very helpful in evaluating 
the disadvantages or advantages in thyroid sur- 
ge!}' They studied the reaction in 15 people, 
without premedication or supplementary anes- 
thesia, and averaged the findings They noted a 
drop of 24 milhmeters in blood pressure and 
a drop of 22 per cent in the basal metabolic 
rate The respiratory rate increased 6 per 
minute, but there was a decreased amphtude 
The pulse rate increased r6 beats per minute, 
a finding which was borne out m our own stud- 
ies with thyrotoxic patients during operation 
Amheim and Tuckman noted also that there was 
a drop of I 8 degrees F m rectal temperature and 
a reduction of 3 mmutes m the clotting time 


There was shght cyanosis in 2, and shght vomit- 
ing in 3 of the patients The production of 
tachxcardia and the occasional occurrence of 
cyanosis and vomiting would therefore be detri- 
mental in tlie use of the agent as a basal anesthetic 
in toxic goiter These defects probably more than 
neutralize the beneficial effects which might be 
asenbed to the drug as deducted from their 
expenments 

The fact that patients receiving 09 to o i gram 
avertin per kilogram may be practically uncon- 
scious for 2 or 3 hours following operation may be 
an advantage or disadvantage in thyroidectomies 
depending upon circumstances If the patient is 
m a chanty hospital where nursing facilities and 
OX} gen therapy may be inadequate, such com- 
plications as vomibng, respirator}' obstruction, 
etc , may result in senous consequences On the 
other hand, if the patient is particularly appre- 
hensive and IS able to hax'e a pnvate nurse, the 
abolition of memory during the first few post- 
operatix'e hours wall be a dcaded advantage, xxith 
adequate nursing care the dangers inadent to 
vomiting and pharyngeal obstruction during the 
2 or 4 hour penod of semi-consciousness after 
operation xx’ill be minimized 

Chincal observahon In an attempt to ex'aluate 
avertin as a basal anesthetic in th}'Toidcctomy for 
thyrotoxicosis we conducted a study in which we 
used ax'ertin in 100 thyroidectomies This senes 
xx'as almost evenly divided betxveen toxic diffuse 
goiter and toxic nodular goiter Dosage ranged 
from 60 to 90 milligrams per kilogram body 
weight, the average dose being 71 8 milligrams 
All patients were premedicated This consisted 
of 15 grains pentobarbital (nembutal) the evening 
before surgery and at 6 o’clock the next morning 
A hypodermic of % to X gram morphine sulphate 
and ‘/,5o grain of atropme was given one hour 
preceding surgery with no regard for time of 
avertin injection In 4 cases this injection was 
given 20 mmutes folloxvmg the injection of aver- 
tm No further fall in blood pressure or increase 
in respuatory depression was noted Of the 100 
patients observed 88 were asleep on reachmg the 
operatmg room These responded to external 
stimuh, but slept quietly when undisturbed 
Eight patients were not asleep, but were drowsy, 
quiet, and co operative Four patients were 
mildly talkative, but showed no apprehension or 
rise in blood pressure In these 12 cases the 
course of anesthesia was smooth The average 
time interval between the injection of avertin and 
the surgical incision xvas 39 mmutes In all cases 
avertin anesthesia was supplemented xvith ethyl- 
ene except for ii cases in xvhich mtrous oxide was 
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CS«rt The wpprr rnph rrpresaU the poto nu ct 
Cue tfcnbeinf to me op«Tm£lztf room efier irrtte 
(to mfnifTijf per kflofrim) Coder oheemtfeo the p»- 
beot* pUM ixt t jiW oh. a»d rtnkeKKH 
opermboo «u thrrriore cuee&ed- The Vner cr*T^ IQ8*~ 
trtto the polee nte dirlof opentkQ nirr eUTfane. 

Terbn, 4 Uier The p«^ nle nraka 
pnetkmD^ oo nee eoQvakaretre u rrledWly me feat 
loL CocqxrinD of the t« r«rra (aUate* t^t mtla 
detncted MAedly frm the petkot*i openUBt^ 

QKd. Iq do cue wu the prdlptloary uicUon 
muie uodec «.?erUa taeubetU tikM. 
matejj Uie saox btervaJ eUpied between tne b- 
doettao of gu coetthirria and the befbolng of 
ruKuy u In cue* In wbkh avertin wu not ued. 

PeruisI of tbe diaaget In blood preuurt and 
poise In patimu harb^ tii>ToideetoiDy for toxic 
goiter (aWit equal cramher toek and dlfiose) 
reretU a de£nite teodmey for avertio t6 prevent 
tJbe isomae In blood premue wfakh b so com- 
roocih noted In thyrolaectOQikt wiUwot svmln 
(Table I) In each aeriei eibytene wu tbe aoet- 
tbetic ookI except In a few loi lancet when nitroot 
ovlde wu uted. 

Tlie a^‘eT1[ge ekviLkn of the tyttoGc blood 
preatnie from the prc-opemlhe level (on tbe 
ward) to tbe level of the a Tragc daring operation 
in Uk g ro up not ha>‘ing a\-alia wu 17 milll- 
roeto:!. In the mtlenU ^ving bad avertin, there 
wu actnall) a drop of 3 mOlirrut m tbowing that 
tbe tcideocy toward loaering of the blood prea- 
sire by a TTlin wu equal to 10 mllBineteiv Tbe 
pre-operathx pobe (on the ward before coming 
to tbe operating room) rote from 93 to 109 In tbe 
Doo-avcTtln grou^ wbereu it rote from 00 to 
ijj In the avertJQ tcriei. Tbe polie rbo wat, 
tbertfore 6 beau more m tbe a\Trtin teoes than 
In the Doo-aTcrtln lerlca. Tbb would Indkate 
that perhaps a ilight load wu Indicted on the 
caidbc mechanism bv the avolin. The pabe 
prcaaorc In the Don-arertlo Hrles was 56 l^occ 
DpermtloTi, ai>d 63 daring operatkn InlbearertlD 
series the rmbe p re iv jrt wu 73 before operation 
and «u redaod to 67 d nng openti^ Thb 


TABLX L— EITECT OT W-Dtm ax tLOq© 
FKISSUU AKD arrsT 


Indtcatca that a\Titin emu a dehnjte tadescr 
to decrease the pnbe preinre. All of the rtadbgi 
00 blood pressure aM pnbe osed in sniriM n 
the figure* quoted rtpresmted an areraie ri it 
rtadl^ taien at 5 miMtc intervals bmnmni 
with indoctloQ of the anesthesia. Admtkea] 
ftndks were made of tbe patients after opentm 
From the standpoint of pnbe nle, ta ep er a tae, 
length of hospItalLsatloG and ccsnp^ti^ cxer 
tin appoued not to bare the iG^test tfim oo 
the p^operadve comre. In one of the lev 
ac t e^ y Icrric la our miea> protoeef ghto 
below a TTtin appeared definite^ to prahe 
detrimental edecU including cyanods, lestka- 
Dcsa, depRSolcA of respf ralccv f>‘tlem, and ekvs 
tloo of pobe rite; tbereb> decreasing openWItT 

CsSK A UuaA,M!cdtSreaivIb ns^bd 
mu s teak fbtrr ud dibt kceetaeir W ba w 
beard \af^ Ck ajA b ifkt d M nW. mrt, 
sadtU n. H&r h* ti£d t* i 1 m asT larn*reHl m 
period cf reutidoD. . 
mb a awp faBe tai / « 

BdlirTm rents per Ukv — , 
the Ktood kOe. Opee amrtt h 
eras restVa, tmdibg csptilly ud rfottx. I 

MbeUnsuoafid s» (Ciirt I) but tb UotdF'— • 
was ooJx 14a, tie MM 11 oa Um a/i ^liM 
period at ehaeTralloo, the pab* ™e l» PX ™ 
orw as wtfl m ether ijmp t a ca toertaMd. 
alanateg ftaruTts praated ty lie parkot *M » 

cyanoali, reaaWn* bo doabt Ifoa tla raifcsU* T.*T!" ' 
Mot eflrtl if U* TWtla Tb* pabeit a* *1 ""V, 

•ery poor ijwrariTt risk, tad the t^oiXka 

Thi mdat rtweied to hk iridaaJ tBodiiJca ^ ^ 
a Ttii S won efi hot itlD l euabed jft uOy ™ 
\oTtakii j, pjfl, 1 m vaa tat to tJM 

■^ln,rTtrfTfcgyfVab™*T'hh**“^*^ 

hiaaT before opeiiaeo aad /fl fiab Morpt^ IJJ" 
atoa before opriitiaD whki ai daie mb* *™T”J 
anruhok. He»a*fairi7C«ip*wd tWi tfai 
ao cTtaodi. Tbe pabe lal tae ^ /wm to 
iheofb lb* blood LxtMuit wa» Irratof to a 
xjo/rx Tbe rtaalffb* fcta was 
the Mood pr cMara dim^oir c^nkaatly 
ODtil at con^iltrina if operado* h wm too'fS 

rtjiMloed eMjMBfed at aboat Mft 

It appears quite definite, therefore, that 
detracted sharply from this patbol s 
SlmDir !•■■■>« have been repealed (Keys^ 
which avertin appeared to sg^ret® tbe tfl° Q 
Such a intage althcwgh ODCOonr**. «* 
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TABLE n. — DTECT OF AVUTW ON 

nmoiDEcroirr 


AdranlAt" 

u Dccn*te baol orti 
bofic r»tf 

D t a mt tbe ri^ b 
Uood premiit 
^ \bciiaK pij 
4 Lnt ■i[ylfTrHTit4Xy &o- 
tsthrtic re q a ij o l 


D^drutifB 
1. Dcpna r«i|itntsi7 wjt- 
tfm (da^eue mlmtta 
ofasDt re^^Titho) 

4. Enoms^ cyariak 
j Lfecicue p ci ae rate 

4 Tcdatr oc Itvcr and 

5 Hon pQAopcradn can 

6 OccaamaDy enctanafca 

7 OccajtoQaltj ladmaop- 
cxaUbty b tbc aaavcV 
trnlc padest 

1 ADMtWdc dcatlia am* 

fa K] a m t than «ub anj 
thg pijpnlar agent 


wUch tvertm m n m at Mauadiuactu Gen- 
eral Hotpltal, B ee ch er report* j death*. Tht* b 
ebarified bv bhn a* bong a higher death rate e\en 
than the rate in dilnrof nn acexthetb. 


COMPUCATICrve 

Tbg-eara inniim erabJeapeathetjeeQm plirarior^ 
mhidi maj aitie during tb}TQldectcimT manv d 
these an the faitlt o( the sicgrai and not the an 

eathetBL P w^tapa tha mna t ittittwi b titinu 

U«u lha b rani} aev-en eoo ng fa to cauae akrm, 
cscept that eren iGgfat obatrucuon may lead to 
aKeTrvi a a ewnditko ahkh b highly ondedimble 
in thynjdectonm for toxic gaiter because of the 
deletenoas eSect on the myoordlum and of the 
tencleoc> to Increase hemoahige and elevate 
the blo^ juraure. In moat Instances, obitrw; 
tkn trio be of pharyngeal origin and can be cor 
reeled rtadUy b\ ad]aitmg the and insertion 
of an akwBV Not inireqaentiy larngmJ ctd 
tracieal viO be the exute of me ohatme 

I bn. Ttu3 coinphcatkn apparentiv may develop 
a th almoct any of the mhalant aneAhetics it 
Is of reiOei ongin and cansed by ntunerous be 
ton (Cole a) Indndmg too hght anesthcib, 
Btartlng the opeatkn b^ore ptoper anesthetic 
depth ts attained, certam operanve manipnh 
boos, partlcolariy aboct the supenor pole, and 
too sodden Increase m coocentiatloQ of the sn/^ 
theilc agent If these beton are borne In mind, 
the spasm aiU nsoally be readily conected, par 
t>calaji\ if the torgeon stops operating Bna re 
Beves all pcrvlblc l oujce s of pressore and tension. 
On rare occasionj tracheal lot babon sriD be nec 
essary A much more senous caose of airway ob- 
struction H that produced br ten! pe clysu 
created ntttsllv ly operathe tranma Parah’ab 
of one cord only wHl produce a \*anablc amormt 


of oUtnictkti, depeivhng lomeebj npen airtfe 

or not a spasm develops in the imffwtH cce4 
If both cords are htroired obstmctfco becccKj » 
acote that tracheotomy may be ne casa rr era 
before the opaation b ccin^ieted. If ob*^ 
tkn u cansed merely b} preieiie d a dcEp, 
innoval of the offending i-bTriyi nay 
the difficnlty Connnoofy it will be ta 

detennine on the ipnr or the whetfe 

ohatiuctkn b cansed by bryngeil ipasaarctrd 
paraJyib. Gn sochocaislocs intnbatiao wUnt 
id^ be the pcDctdore of choice When ih* ttsdnl 
tone b rwactvTd, the Boigecn ibonld be rrsBibe 
to do a tiarheotomy if the airway cansot be 
re-establbbcd because of cerd paralydi. Obstra: 
ben may of coniie, be produced br leogh taal- 
hiw cf the gbnd, paiticnlaily If a Luge adEua 
b {rated behind tM trachea. Carebepenthe 
tecfamqne will ehmlnate thb ohetreetka nlcB 
there b an actnal atrophy of seveal cf the car 
tHaginous ringa. All padeeb iboold be qsts- 
tkoed cksely before opoatioo as to the poiw 
presence d obtlrxtin symptom* prodoced kr 
presKire of the gbnd, and x-ray films takes ts 
detennine tiu Iration of the tndass. H thm 
b evidence cr a slgaificint hbtCBV of eiatrectica, 
It srlD osnallr be to mtnbab the^ 

dent after the anesthetic b itaited tnl bene 
the operatioD b bej^ Cytiepr^jane b ef 
vaJae In afforthng aneslheib of saHiidrat dqfk 
for thi« j ii u 'w 1 iir»- Sbe and lahey hart fonf 
belnun to be hdpful In mlaiinliinf the med*** 
kal betOT of obrtractkai. 

The average patient with thyrc<iydc«»d» 
not tolerate rry wefl the drep in blood p resspe 
which follows itwtorrkcgt. If, for seme rew 
hemorrhage has been prafuae, S 

rnnifririfn oT IntraTenoD* cincoic, ih.p ru1 ™ 
(aka early to msintsln bloeu prenaie. 

Althonih fnnmtwi* ha* lett ti i 

mrn pHrsinTn , it b ertirnifJy rare" * ^ 

conntered it only ooccln over 500 thyrcfdoiiASiCi. 

suintAaT 

Becanse of its failure to abofiih p*yti« 

local anestbesb b crldcixed br most 

anesthetists as bong unsoitatle in _ 
toadc goiter unless pcemcdkatiai hu bem ^ 

feet. In the so-ere^ toik petia^^2 

appear ponihle to ehminete this FfT™- u 
eva fliongh premedlcatlco I* ,1^ 

raretv uS because of the Wtatbo 
respuatnry tract and because mrjica]^^ 
u ^ necessary In thyreidecto^ 
nltroGS oelde, ethylene, and 
the most popolar of the anesthetic ag® 
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former is a desirable agent, but requires great 
skill m the art of anesthesia to prevent anoxemia 
which IS so harmful to the thvroid patient 
Exceptionally effective prcmedication is essen- 
tial m the safe conduct of nitrous oxide anesthesia 
Cjclopropane is the latest of the popular agents, 
IS sufficient!} potent to allon a xer> high ox}gcn 
content, but has the slight disadxantage of not 
being a respirator} stimulant and of producing 
changes in the cardiac mechamsm when the toxic 
dose IS approached This is particularly confus- 
ing and undesirable in patients xnth auncular 
ffbnllation or significant tachycardia 

Ethxlene is sufhaentl} potent nhen preceded 
by adequate and well timed premedication to 
allow anesthesia -mthout ox}gen xsant and is not 
toxic, it is probably as safe as any agent for the 
average anesthetist We prefer it to all other 
agents As a premedication to the gaseous agents, 
X grain morphine and '/uo grain scopalamine, 
X ar}ung dosage vath toxiaty, gix en 60 to 90 min- 
utes before operation should be as effective as 
an} Sodium pentobarbital (nembutal) in doses 
of I 5 grains may be gixen 30 to 60 minutes be- 
fore the h}’podenmc injection of morphine and 
scopalamme, the dose of which may then be re- 
duced sbghtly 

Avertm is the most valuable of the basal anes- 
thetics but never should be given in doses large 
enough to permit the operation to be performed 
without another anesthetic agent The total 
abohtion of the apprehension which imght pro- 
duce psychic trauma, the tendency to prevent 
elevation of blood pressure, and the decrease in 
basal metabohe rate incident to ax'ertin anes- 
thesia, are advantages m favor of the use of the 
drug, but do not neutrahze the serious defects of 
respiratory depression, etc (see Table II) Occa- 
sionally, avertm may aggravate symptoms of 
toxiaty, creatmg such a strain on cardiac reserve 
that operabon may be fatal If avertm is used, 
extreme care must be utihzed in recognizing 
these mstances and postponing operation After 
analyzmg our chnical expenences with avertm, 
we came to the conclusion that the disadvantages 
outweighed the advantages particularly because 
the drug appeared occasionally to aggravate 
toxiaty in the severely toxic group of patients 


It should be emphasized that there is such a 
slight difference in the efficiency of the vanous 
anesthetic agents that good results may be ob- 
tained xvith any of those mentioned if care is used 
m Its use, and work is confined to one agent to 
such an extent that the anesthetist and surgeon 
become well acquainted vith its deficienaes If 
a gix en ancsthebc fails, tlie anesthetist should be 
prepared to resort immediately to another mth 
the hope of chminating the difficulty One of tlic 
most important complications to be avoided is 
cyanosis 

Regardless of the agent used, it is extremely 
important that tlic anesthetist and surgeon co- 
operate fully in their effort to avoid operation 
on patients at a time when the patient’s condi- 
tion is too precarious because of toxicity, car- 
diac disease, etc , or his pre-operative preparation 
too inadequate to permit operabon safely 
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OVARIAN AUTOGRAFTING FOR ENDOMETRIOSIS 

HRGIL S, COUVSELLER» M T>, F \-CS tnd DOWLD H ^VRORK, HD 
Rocbcntr Mumoota 


T he nv«(c* o{ eadometikaia in the pei 
vei wocnen ccmfrcnt the ctrrgeao iHth 
diffiroi t prohlemi Id fodgzDCT} t uk) loeth* 
od If tbe pehic itr p ctur q eje boojMl 
m the col-de-nc of Dmgln by Afro* 
end U the tympiotni ere tesTre, then ue two 
Rirgicnl elleroetivei for em*t o^ tte di»eue (i) 
dther pottoperxtfve inKfintlm ci eoSoeDt in 
teodty to tu ppn M permaaeaUy tn-nden foactioD, 
or (t) rerno^ of toe otvW. 

After either of thete procedarw, the nrglod 
meoopenM procap»tl\ enaoee, end for • hi^ per 
centt^ of paiienti it i% accmpemed by dutim- 
Iq( ayziTptotm. OmneQ eQtqpnftlof U cn oa- 
commoiu) employed approach to t^ proUen, 
the nsttal procedore being to nly oo tbe admioi*- 
tnidm of ettrogenk prepantioiu for contxtd of 
tbe ineoc^xuttai lymptrem. Aotcenitlng baa not 
been viddy eExpIo^'n (it) lo the treatibent ol 
eodometrkab b^oae of the geaenl kztowledge 
UDoeg B ug e u ctt that to loog u dbeaaed owian 
tb a u e U pnaeit la tiu aeediitf of the pehdc 
peritooenm oeeun with progreadon of the dla* 
eaae. Hoverer U tbe ocfana can be nmcaliy 
•epantetL repUrrd, or rezacrred, and lul the 
•OQires of rri^hnutloo can be ewbcated, tbe 
eat i 'ogemc honnoije tnay be preaent In tbe body 
witbMt caoslna ae\'eTe lymptorov If tbe ttnic 
tnrca ate foaed inextricably if tbe lyuptona are 
aevere, and if the risk of damage to the atgiiMfd 
and n r e tej a ia gra^‘e, Inadatkn b the ahopleat 
BohiUaa 

Bat when the pefvK organa and the ( Sa eaaed 
tbxaes can be ternoTed, and fragments of oonnal 
appeanne^o arr are cvxflabic, antorraftlu b Id- 
dxated. The procrdare hu prnluced »tbnctory 
rcfolts tn the tnatnttnt of 4 of 5 patients to 
treated. By ueana of thb proadoie, the dbeaae 
can be urested and o%arl^ faoctloo pieaer sed 
srith a neglinble pa«{bf5ty of ncorreDce of 
symptoms ana CDOtequenUy need for sjbaequcDt 
Uparotcany 

^ TtCHXtQTn: 


Tbe technjqnc d autografting of ovaifao diMrt 
empiosTd tn Dost surgeoci hu been that de- 
scribed by "faffieT in 19 o, and niijst opmllona 
(isi) of this acnes of 36 hare been doM by tMs 

fm Um Dmaca W S »jpjj TWU4T* Cteicn)ThaU<> 


method. It b perfocmed by prepant^ by tta 
drtsection, a ilte In the abdoalnal vsB dae ts 
the hneinotL AH WeedJng points are cartiiiy 
ligated. Into this bed u inaened the h:|at 
available frapnent of oonnal t^peuiog emy 
Because of the fact that tbe percciuafr cf nc 
ceawa obtafoed by this type a pTnetd a rt b de 
hands of many sorgcoos hu bea low ihejn- 
cedare/craatografthisfalleoistodkzir lino- 
aamic studies made ela ew heit on Toffier folu 
which had been rtawTrd whBe they me cH 
fnoctioniiig hare demonstrated dcci^ of tkx 
ctnten> the fnoctmiDg tine bdng c ocA nd It 
a oarrow peri^^nal stne. 

Since 15 palJcnU hare nndenrm the 
epenaioD for aaiqjyaft at The ^Ityo CSnx Vr 
toe method of imJtiple hnplaautl« the dm 
for tbe impiantatfoQ d the crafts have beea fn- 
partd as previonaJy de a m oed. ?Tee ptuad 
md esdnstrtTMBS a^ 10 bad ocfbcddi That 

portieeiaaf the ovaries whidi were Iite front 
ease were Impiaated alia they were dared bte 
this sections bateaid of being ord fn the fcn 
of legm e n ts- Twn-ihirdi of the gahs he lib 
groep of J j palittts »«» locrtaafol 
cru-TCi or mEfCLTi 

Anlt^rafting of ovaitea Is an ofd procrclct 
Anlhors whewe cootiibotloos bare been a a*- 
aJdermhJe rabe are Hated fa j e fm ncai^ 
Since It was fiiit Indexed at The Mayo Cjdk ft 
1915 It baa been perionoed for 136 “ 

average cd abc«t 6 cperalkjns a year foe toe ^ 
yean. Table I shows the patiofi^iical sUta » 
which the aatograftiM was done, , 

PoDow-op data snftdenlly ccciplete fa 
mfne the fate of the aatcgralu Is „ 

patknta, or ooe-half tbe group of 
Thirty grafts, oc 44 po cent of those 
were taccenfal gra/u, or pn 

00 evidence of aciWw u rep^ by letter oy 
tbe patloits cancetnei . j„-l 

Any cne of four criteria were a c|^ t s-d** 
denceoftsucctaifulgnft 
with evidence of groira of the fiaft (J| 
lion cf a node at the rite of the Mto g^ - 
festing a moolHv enlargement Cv 

cnrrenct of menslroM mriimfn^U) 

Uoo, If tbe utenii was not renwred- 


1*0 
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TABLE I —ANALYSIS OF 136 CASES OF AUTOGRAFTING OF OVARIES 





i 

Patients 

traced 

Per 

cent 

1 Activity of autograft 

Condition 

Patients 

Per cent 

Success 

1 

[ Per 

cent 

No 

success 

Pet 

cent 

Cystic, Inflammatory ovaries 

log 

So 




1 



Endometriosis tarry or 
chocolate o\'arian cysts 

IS 

11 







Tuberculosis of pelvic organs 
(not ovaries) 

3 

* 5 

68 1 

50 

30 

44 

38 

56 

Anomalies of pelvic organs, 
dysfunction 

2 

I s 

Bemgn tumors of cn.'anes 

3 

1 s 




1 

1 


Not stated 

6 

4 5 







ToUU 

136 

100 





j 



The average time that elapsed before there 
was evidence of activity of the grafts was 5 
months Vasomotor waves were observed of a 
high percentage of patients during this mterval, 
but they disappeared with the first enlargement 
of the graft Preservation of a menstrual rhythm 
has been noted in the patients who were success- 
fully treated, charactenzed by the coinadent en- 
largement of the nodes and the occurrence of the 
usual menstrual mohnuna, this activity did not 
depend on whether or not the uterus had been 
totally removed For the usual patient the nodes 
began to enlarge about 7 to 10 days before the 
date of onset of the expected menstrual penod 

For women who have undergone successful 
autografts and from whom the uterus has been 
removed, the symptoms markmg the menstrual 
time are usually brief In most mstances the 
length of the cycle has remamed at about i 
month, although for a few pabents it has become 
lengthened to 2 or 3 months 

The possibihty of subsequent formation of 
cysts has long been a deterrent to the operation 
of autograft Of 83 patients concenung whom 
data on this pomt were available, cysts of the 
grafts probably afllicted three The largest of 
these cysts was descnbed bj the patient as bemg 
the size of a hen’s egg, it persisted for 3 months 
The relativel}' imnor operation of removing an 
extrapentoneal autograft because of prolonged 
and painful enlargement was required for only i 
patient Aspirabon of such a cyst is usually sufii- 
cient to prevent excessive enlargement No case 
of endometriosis of the site of the graft has been 
encountered thus far 

The average age of the group of 136 pabents 
nas 35 3 cars For the group of pabents for whom 
the procedure was successful, the average age 
lias 31 years, while for the pabents who reported 


no evidence of acbvity of the graft, the average 
age was 37 years 

Grafts have been placed between the perito- 
neum and the transversalis fasaa, m the rectus 
abdomuus muscle, above the sheaths of the recti 
muscles, and for one pabent, on each cornu of 
the uterus No evidence was uncovered m the 
course of this study to mdicate that one site is 
supenor to another for implantabon It is prob- 
able that grafts placed m rectus abdominis muscle 
are more tender than are those placed elsewhere 
because of the mobfiity of that structure ’ 

Data on the length of bme elapsmg before the 
appearance of the node are available concemmE 
9 pabents, the average length of this mterval 
was s 3 months Informabon as to the length of 
time elapsmg between the operabon and the on- 
set of menstruabon is avaUable for only 2 na 
bents. It was 4 months for i pabent, and 5 months 


— - — b- LUC grait IS ditiicult to 

detenmne because data obtained by letter are 
often equivocal, because many of the most 
promismg grafts are still funcbomng, and be 
rause data on aU pabents are not avSable 
Some grafte have funcboned for only a T , 
months, whereas 3 grafts have funcboJed 10 
years or longer (10, 12, and 15 years) f 
age durabon of acbvity of the^mftsTor 
bents concenung whom accurate inforn?Jf ^ 
available was 5 years Attenbon sh^l?^^°“ 
to the fact that failure of viabihh 
does not mean that the operaboi was 
ficial, since most pabents of this cu- ^ “°'^bene- 

of the surgical intervenbon peSp^ bei^use 
Five pabents suffenng froSdSrf®'" ^ 
undergone the operabon for autSf^" 
by one of us (Counseller) sinc^^S 
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tEcse openUkint wuc done bv the method of 
multiple hof^antatiorL Four ca tbeae 5 patleoti 
ha>‘e obutraed good resulti The average age cd 
patlentx oi tha group at the rime ol cfnmtioa 
mai 36 yearv la each aocceaaful ittafaiu-* at 
leut i grafts hare irmitaed viable. These 4 
■wcrnieQ wer e wltboat fjTDptoens, either of the 
prlmaiy dfsease or of oviiian insof&deDCy as 
detennlocd by quesboonalre 00 Jinoaiy i 1939 


It a the CDCsenfos that the treatment of meno- 
pausal nonptoras by tbe admhustritioo of the 
estrooeni: bannoDe prodnees reheb As a conillaiy 
of thT», etnploynxnt of a harml« sar^cal pro- 
cedutc whiA ptevides citrogeaic boniKme ta in 
dicated, For 3 parienti for whom treatment was 
succetsfnl, tbe amoemt of prolan and estrin ex 
creted In tbe mine retnniea to normal valaea cn- 
inddent with the eobirgeineot of tbe nodes. A 1 
though same of the autografts may be iosu^Bdoit 
to rr^ntain oonoal values for escrm eod prolan, 
they are snffidmt to bob) the symptoms of the 
menopoose in abeyance to pre v r a t atrophy of 
tbe genitalia, to main tain oertsin feminioe attrl 
iMtea, and to allow milder more mtunl type 
of m eoppatae Instead of an abrupt, sever e, aitl 
ftfial menopaose. ilalb[>le ImptanlatKo bas 
been more sncceaefnl than the method deaoibed 
byTnf&erin 191a In mlected insuace^ ovanan 
ntogiafting has tbe most to orier tbe ODicrtaziate 
gnmp of w T w m who have a disease of the ovaris 
widen cannot be arrested while ovarian rilssae re- 
mains inside the abdamen. ^ e see no other Indi 


catloQ for its performsnet, became the 
of the Implanted graft b certainly not tint ef 
tbe ovaiy which has its nalnii] pvfirti 
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SURGERY GYNECOLOGY AND OBSTETRICS 


»Ue far t patient having a myoma oadergidQg 
aarcoDiatoas dogeoeiatfoD than it via for a pa 
tlent havina a primaiy tamma. 

In addltkn to can of Mitocna of the cndo- 
metilal atroma, a few can hare been reported in 
which the aajrotna wu aaaodated with adenocar 
djiogia of the body of the ntenu (Gruaerow 
Ooldatine) 

Another groop of oeoplaama located In the nter 
ine mnans tacmbrane ii the maodenoal 
tumon. Tbeae ttUDcn were firat deiciibed by 
AodoaoQ and Erdmannaon In 1669 aijxcuiTing 
In the body of the ntema, a dmTbr type of tumor 
has aho been deacribed as d ei e t n pi rtt In the 
cervix. Exceflent r ev fe w s on the sob)^ hare 
been pobluhed by PerlstdD in 19191 Shawln 1918 
and MeiUe In 19^ These tomors are almost 
Im'sHahiy polypi In nature and are aeldom 
Infiltratl^ PzaetkaDyaB those which hare been 
reported hare exhibit^ myxomataas d egcncia - 
tin of the ctJla. According to Glynn and Bdl, 
cartilage and striated cmzsde are Irequenlly prc»- 
ent len commonly bone Ut and oerre. Occa 
tkmaQy aotnnfiog to NTchohon, cardnoma U 
nreaent in atUIcioa (0 the Btrconmtocs d^emeno. 
lloat patlimta, according to hlefkle. In whoa 
tamort ^ the body of the aterus hare been 
foond are of the pv»« t Tiw«ip^rT««i A 
cf theoriet bare arisen as to the iwobable hbto- 
geoeris of this type of neoplainL nlhos suggested 
that it orfrinatea from rests of the voiffiaabody 
Others, jpchxflng Tl olfe fdt that tbeyre p r es eoled 
teratooaa. On w other hand, Nkhz^soo In 10 8 
and Ranhln and Brodcis In 1^1 nggested that 
the proc e t s Rpreaeoted a dedufWeQUatlon of the 
itjuim l cells of the endometrium to primlthre 
cocaeschymtal from wUch there it oifferenti- 
atioQ to the vaiiouf types of nKsodennal tfame. 


A study from the gross and hfttologkal view 
prints, was made of aU tmnors of the aterus which 
bad been removed at The hlaw Qislc from 1904 
to 19^ In which not only a cuagnoslB of ereoma 
had bm made but also In wUl^ there was any 
doobt aa to the origin of soch a lesion fnxn a pre 
r-rkrinj letor uy o ma . Yfany of thcM were tefemyn- 
■airomt, bat of this mnep so aarenraas of the 
ntems were focmd which were coctklered to 
bare arisen in the endcxDetiTTLm. 

AB spedmens were stndkd histologically by 
m<-an€ of teetloQS Milofd with bmutoxyhn and 
eosin where necessary tpcclal stains were era- 
played. After the hiitricnca] fTamlnariw had 
Dcm completed, the dinlcal re co r d s were examin- 
ed and pertinent detaflt taboiatecL 


<noU AlTCAUXCX 

In the series of so saicximat of iheenicrmif 

stnma, theuteniswasavBilahkf«'ttgdrki(. 
In 13 of these nteri, the neopLum pmeetfii feil 
as a polypoid imts projecting Imo the 
cavity (Fig r) Inraikc of tie maicnlitnie «w 
recognizabU to the masdsted eye In 4 cf tW 
cutomaa. In bB casca except s, the diqbi 
was located In the regioa of the farrics. Tk i 
remaining were altnated lower down In the etna 
ImmediatelT soperkr to the ertenal ot. In not 
of the tpedmens of nreotaa of the eodanetihl 
ftmoia, the tumor waa localzed tn cee penjea d 
the ntena and teldotn In i rix td the ei^ ode- 
metrinm. Ledotnyomas were pceacot In 4 cm, 
but in aB spedmens they were hhtokgxilj 
benign and In no way appealed to be axtoectei 
with the mahgaant DCopUstk process. Uasy cf 
Idamycmaj were «™n, seidoa beiag hr^a 
than I centimeter In diameter An oraiy fa ere 
case was Inrrirrd by a fibrocts, ud irtcol 
onries presented fofljcnljr cysts, bet othervl* 
tbere were no Inddatal patholcflcil frifiif . 
IJoat cf the ovarits wen Kkrotic, She thowef 
wncEieo past the tnenopmtsal age; 

HmoiOCOClL ATSLUAJeCK 

The Deepiaatfc ctCs wet iplodh ilnpH • 
loogitucfliuiJ seetko and roond cb eras Kctjae. 
FretjoenUy there was nlcearice cf the «rf« 
•with reiultant infecfaw of the tamer The non 
rtfiHy gmwiag aeopjasms exUtiied ngica » 
necro^ In one aicoca cf the mdeneOTS 
there am muDeroos fcadgn body u wel « 
giant tazDCc ceOt. . 

In aanr oi the sp ee d men s there wen 
degrea cf myioinaloas degtooitko of the 1^ 
pl.r«m. TTiii myranatoas snbstance efld ^ 
reddish with muefcarndne itsln, « d«s 
moens sec r eted by epltbeOsl ceQs. Tw IJT? 
degHJoation was of nine in ^ 

my mst from sarcwiai of the oidcoetiW *rc^ 
InwsBoch as myiomatooi dtgusuitfcn we*} 
chaiacterins JefOTnyosarcomas. ^ 

AD the aarcesajas In this giwm 
nnmeiically according to the method of Bro ^ n 
One was graded 1 9 were graded t, 4 wmgia^ 
j, .ad 4 wm IT«W 4- »E>”“ ™ 

Sanocatnled In aB the sorcontt ^wn 
ccosldcrablc vaiiatlai in the nenher 
In the rmrioas tnmoa. ilUotic 

nnmeroas 1 n those neoplasms cf 

nancy IfatiwJcwical mltodc figxra wm c®" 

stralrd in 7 of the SO saitten^ rnt fr- 

There was a matted 

■tSDcei for Dcopiasdc to beo** giiwp® 
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around blood vessels At times, this grouping was 
suffiaently marked to simulate the appearance of 
endothelioma or angioblastoma However, other 
regions of the tumor could be shown to have the 
histological appearance of an endometnal sar- 
coma, and It was occasionally possible to trace 
the development of tumor cells directly from the 
cells of the endometnal stroma It would appear 
that true endotheliomas are of rare occurrence m 
the body of the uterus 

Adult collagen fibnls were demonstrated in 2 
instances In both, the collagen fibrils were lo- 
cated between and were unquestionably formed 
by the neoplastic cells (Fig 2) Such an appear- 
ance IS seen m the more differenbated fibro- 
sarcomas and IS convincing evidence that sar- 
comas of the endometnal stroma are fibroblastic 
m origin 

Invasion of the smooth muscle of the uterus 
was present histologically in aU except 2 cases of 
that group of sarcomas in which the uterus was 
available for study In several mstances the 
process had extended through the entire thickness 
of the musculature, although serosal involvement 
could not be demonstrated m any specimen 
Neoplastic cells occasionally could be demon- 
strated m the smaller veins and lymphatic ves- 
sels (Fig 3) 

In 6 specimens it was possible to show the 
transition from normal stromal cells to neoplastic 
cells (Fig 4, a and b) This transition was sharply 
defined histologically In the tumor, in the vicin- 
ity of this transitional tissue, a few non-neo- 
plastic endometnal glands could be found, but 
they were absent in the other parts of the tumor 
That portion of the endometnum which was not 


Fig I Sarcoma of the endometnal stroma (Case 17) 
The tumor is polypoid and is attached to the fundus of 
the uterus A parovanan cyst is present on the left side 

involved by the neoplasm did not vary from nor- 
mal in appearance The majonty of endometna 
were of the atrophic type occurnng in women 
past the menopausal age 
Two of the 20 malignant tumors presented a 
histological picture similar to those descnbed in 
the literature as mesodermal mixed tumors One 
of these has aheady been described by Rankin 
and Broders as a fibromyxochondrosarcoma This 
neoplasm was made up of myxomatous connec- 
tive tissue contammg islands of hyaline cartilage 











(Fig 5) Both the fibroUisOc ukl cirtilti^oua 
ckmenU of this tamor « rrmihgiaxit, aod were 
gnded 1 aocordLog to ctUokr »cth4t5' Id the 
other cue (ooreponed) the timicn' «u a pohpoid 
man projectuig mto the aterloe oTitr On 
hhtciofical auunaoco it exhibited nnoo* erf 
fibronrcocDa, ehoolraairocu (both oDaergoiag 
mrxaoitOQi defeDSitko) and «.W»ig«rrrT^« 
(Ftf 6) Both the nictxna and cxrdooma vere 
^ grade 4 maligaaDcy 

<ZXffiCOLOaT IVD ffTUrrOUATOtOOY 
The average age ai the pstknU cnKeroed m 
tlM entire gtoop aai 45 yeara. The Toungcat 
patient vas 15 rntrithi oild and the oldest ns 71 


jcsinold. Vine oot of the JO patients sat meet 
than 50 ytaia erf age. The s patients iho hid 
cbtBjdnmnaxnas oJ the ntetus nre 36 and 6< 
years cid. Half of the » patients had beta ddir- 
md erf childrro the timge ntunber of dWrt* 
born to a patient was 7 7 Ten ptbesU at 
DsIlJpajtais. 

The trciiJLi i :mt r^-mpten vas vagmaJ ti i nhirf 
cr dmchaTge this tTroptocD *as pi tint is 17 
The rn»im erf ttt cmld be viiaiara 
protrodjns ihroogh the cervix lilo the agh a ta 
cases, ^^eq ^ cpc^ of uriraikii aas a lyagitto 
j caaea. An abdominal tnmor cocld be palled 
ID j cases. The symptoms veie erf less than i 
year dmatioc Id iS cases. In i cs* the *' 
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TABLE I —DIAGNOSIS, TREATMENT, END-RESULTS SARCOI^IA OF THE ENDO^METRIAL 

STROMA, 20 CASES 


Case 

PatholoEical diagnosis 
and grade of tumor 

Treatment 

End results 

; Traced 

1 

Not 

traced 

Died 

after 

operation 

r 

2 fibromj'TOsarcoma 

H>’»lerectora3 

Lwnng 6 jears 




2 

I fibroroj'iosarcoma 

H>'slCTectomy 

Living 6 >'ears 

i 

I 


— 

3 

4, fibromj’Tfosarcoma 

1 H\’sterectom) 

Lmnj: 3 icars 

I 


4 

2 fibromyxosarcoma 

Hj*3tcrcctom3 

Died 6 years later no recurrence 

I 



5 

1 3 fibrom>xosarcoma 

H>*atereclom> 

Died 

I 



6 

2 fibromyxosarcoma 

Hysterectomy 

Died 

I 



’ 1 

2 fibromyxosarcoma ' 

H>sterectora> 

Died after operation 



I 

8 

3 fibromj’xosarcoma 

Hi-stcrectomy roentgen rav 

Died 

1 



9 

4 fibromNTcosarcoma 

Hj'stcrectomy (elsewhere) i 

radium roentgen ra> 

Died 

I 

1 

1 

1 


10 

4 fibrom>'xo«arcoma 

Hj'itcrectomy 

Died 

I 



II 

3 fibrom>*xosarcoma 

H^'3tcrectoray (elsewhere) 
radium 

Died 

X 

1 


12 

3 fibromiTfosorcoma 

Hj-sterectomy 

Died 

1 




13 

3 fibromj'xoiartoma 

HiTiterectomy 

Living, metastasis to ist thoracic i 
vertebra i 

I 

1 

1 


U 

2 fibroraj-xosarcoma 

Biopsj radium roentgen ra> 

Died 

I 1 

1 


IS 

3 fibroraiiosarcoraa 

Remo\ al of tumor radium 

Died 

I 

1 


z 6 

3 fibromyxosarcoma 

Remo; al of tumor radium 

Died after operation 1 



I 

17 

3 fibrom>'xotarcoma 

H> sterectomv radium 

No record 


X 


iS 

3 fibromyxosarcoma 

H>‘3terectom> 

No record i 


t 


19 

2 fibromyxochondrotarcoma 

H>*slercclom) 

No record i 


1 


20 

4 fibrochondrosarcoma and 
adenocarcinoma 

H>sterectomj 

LivTd 1 V ear 

I 






TolaN 

15 I 

j 

3 I 

2 


toms were of 2 years’ duration, and m another 
of 3 years’ duration 

Hysterectomy was employed as the sole treat- 
ment in 13 instances In 4 others, it was com- 
bined with roentgen-ray treatment and radium 
In 3 instances, radium was used without hyster- 
ectomy after removal of the tumor or a specimen 
of it for biopsy 

END-RESULTS 

Death occurred after operation in 2 instances, 
a surgical mortality of 10 per cent One of these 
deaths (Case 7) was caused by pneumonia follow- 
ing panhysterectomy, the other (Case r6) occur- 
red followTng the vaginal removal of an ulcerated 
and infected tumor which protruded through the 
ccrvLv into the vagma 

Of the 18 remaining patients, 2 (Cases i and 2) 
were Imng and well at the end of 6 years One 
patient (Case 4) died 6 rears foUowang hyster- 
octomj for sarcoma of the endometrial stroma, 
drath being caused br a streptococcic sore 
throat, with no eridence of a recurrence of the 


malignant neoplasm One patient (Case 3) was 
livmg, with no demonstrable recurrence, 3 years 
after operation, although chronic cystitis was 
present One patient (Case 18) was observed too 
recently for us to draw any conclusions as to 
longevity Nine patients died, death being the 
result either directly or mdirectly of recurrences 
of the neoplasm, at penods varjang from 3 months 
to 4 years, following operation Only 3 of these 
9 patients lived 1 year or longer One patient — 
still living (Case 13)— was afflicted by transverse 
myehtis m the thoracic region ii months follow'- 
ing total hysterectomy, a condiDon which biopsy 
proved to be the result of metastasis from the 
uterine sarcoma One of the patients who had 
rruxed mesodermal tumors was not traced, while 
the other (Case 20) w^as living 1 jear foUowmg 
surger}^ Pathological diagnosis, treatment, and 
end-result for each of these 20 patients are nre- 
sented in Table I ^ 

The grade of malignancy can be correlated with 
the end-results onR in cases m which the paUents 
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WOT tiwtd. Of tlic iSpaUcQti who Eorvived the 
inllkl Rnjial tieatmcpt, 15 patient* were traced, 
wHle 3 WOT not tiactd. Only r larttnia wai 
gilded I according to celhilir actfvltv Hie pa- 
dent afflicted b} tms nreoena wai Uvw 6 yean 
after opaitiocL Of the 5 patient* whoQad car 
mma* of grade 3 malignanc} wa* liviiig 6 ythi% 
and another 3 >'enii, after opoatioo died 0/ a 
recurrence 1 year after opeiatfon, i dad of a te 
currcnce 1}^ year* afta- opefatJon, and i dad 
of a recarrmce 4 joar* alter operatioiL Fhw 
patient* had a taicoma that wa* graded 3 4 of 
these 5 patontB died at periods ranging from 3 
mootla to 7 month* after operadoL One of 
these 5 padenta had a proved «f« i 

month* arter the Initial treatment, althoogfa tdll 
ahvn. 

Four petienti had a pade 4 sarcoma. One of 
these 4 paticnti wa* Imog and weQ 3 yean after 
h^alcrectacay. 1 died 4 and 6 mcEth*, retpec 
live!) foUowtng the opcratkcL The foorth pa 
dent, who had a fibrotn>iocfaocidrcircoiaa and 
an adenocardnoma was IMog and well x year 
after mrgical teitermidoa. 

m WTW T 

Uthongh the greos appearuce of the tDa^ority 
of eodotnetrial arcoKnas is typical, a polypoid 
tmnor proWcdiig Into the caTit> of the atens 
does not atwan prove to be an endometikl lar 
coma. A goaS perceotafl of adepocardnomaa, 
partksjhud) the nkire rrangrwnt ooea, can present 
a imflar gron appearamz- 

A* ho* already been moidoaed, an endometrlBl 
■arcoma should be regarded a* a hbrogetik ear 
coma rather than a* a type of sarcoma rvi gtmeru 
Two nrcoma* in this group had bec om e so dlf 
ferentiated that coDagen hbrii* bad been fooned. 
rorthemerre the histological appearance of this 
t>pe of tumor corre^xxita to the histological ap- 
pearance of hbromrtxxnas sltoated dsesboe m 
the body and the progDOSS for both b the nine 
If thb Is true tbe^ore, the ctHs of the endome 
trial strcma most be regarded as fabroblasta, 
althoogh as soefa tbe> are saaiewbat modified. 
An exendoo ts encountered In carmdering the 
gr oop of so called miied tmnors which invaile 
the body of the ntema. In the two mixed tn- 
mon encooD tered in this nies, there were r^HDB 
of choodronreoma in addition to regions of fibre 
sarcoma In addition, one of these tumor* was re 
ported as nhftfting grade 4 adenocarcioama. It 
apeoar* that unnsnsl tumor* most nkdy 

arbe hv a process of dedifferendadoo of the 
ticcnal oeUs, after which process diffemitiadoD. 
tales place mto 'arioos types of Bosodermal 


stinctnrts as has been snggested by nruoi 
aathcr*. In fact, it was possible in 
sections from both mixed turnon hitSiS 
to trace the fibroblastic ceOt to the point wkn 
they changed to cartllagiDOQS ceOa Oothetaa 
of SQch a demonstrated de\'ekiC)nant, !>■■■■ 
tfcolar necnlasms can be coosuered to be trw 
oidonictcbl mxcotnas. It could be 
that the pr es ence of carchiociatous efemniti h 
one of tbOT neoplasnB impbes a tentold crigb, 
as has been suggested by iiolie. Homet, 
Nlchobcc has reported caninamatoDi ekmati 
as occurring in thOT mhed turnon, and Gumov 
and Goldstme have reported them ts c rc mjiflg h 
the ordinary type of endmetrla] sarecna. It 
would seem the appearance of ash ek 
menu b an loddental ficstiQg 
The ijmptcm* of the patienb in thk ptap 
ore ray similar to those cf pstimli hirin 
adenocaicinoma of the fundus of the utnnt 
After mrelUgej It may be impossible t o 
diagDosis CO tla basa of the tbsne lanorid, 
becaose the poJypcad tumor bis a tendeay le 
dnde the caretle, whereas adnsTsrdBctna dres 


Althoogh only 9 of the pafi«t* In the leiio 
mere mere tlan 50 yean old, in » othm a3» 
peuae had been induced by iwaM of laffiom m 
rocotgea raya, a total ol u joriesU whoc*ld« 
cnnaiaeTed as jwc the mesepan*! w 

Thu pertaatage cf 55 u coorideibly Joaet ihsa 
that of KLabroogh who found that 75 per tat 
of sarcooiaj that did not arbe In InooiTtiBai 
afflict^ patkmU post the measM^ 


these tninciii may result in - — -- 
happened t cr* of the padenu in this mwa 

One of the striking feature* 0/ tH* grwip 
the high roortahty resulting frwn rtcurrai® 
the neoplasm. Emhidmg the * psdent*^ , 

Jlo-OTCUloi, «6.6 per emt o( Ik* ti^ 

or suffered from recurrence 30 per ceat m 
\-cara or longer Thb high incidence cf 
Im rtfcrahle not only to the Hgb arai^g*^ 
mallgnancv but also to the tesdencr cf y , 
plumt Iffrade the mnscukture and BMfl woo 
and I>mphatl reascli. 


SmOTAXY AXD coxctciiicca 

Twenty cases of tarcema of^ 
itroma have been described. Two of , 

mmas belong to the group 0/ » ^ 

ajesodemaU tnmora. Ine majcrlty ™ 
mmas prodneed a folypcid 
(cctcd mto the atcrine caritr They pn*“ 
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belong to the general group of fibrosarcomas, smce 
they occasionally differentiate to form collagen 
fibnls The commonest symptom was bleedmg 
There was a mortality of 66 6 per cent as a result 
of recurrence of the neoplasm among those pa- 
tients who were traced 
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RHABDOAn OSAKCOMA OF THE CORPUS UTERI 

R- E. LEE GUWING M D tid CHARLES A. ROSS, M D Ttwco 

R HABDOir\OSARCOMA lelm to tu itnpcd mtacle ceO* h*d itWii out o< the mndt 

mon mntiinfrrg ftrimtcd miude crih ceils of amnectiTe in tbc npper tnabed 
of embcTocIc type. Shiw tpeaks of s part of the as-nimd the lowest part of the cocpa 
^ group o( mked tnuton which he has ateiL Shapuo bcUerci tKjt hli cue drrdopd 
riitificii acconiiDK to locntiati as grape lihr aar onbr^xcic itmted masde frocQ afincv 
CDCQU of the ccrvli uteri, tumors of the corpus re*ts displaced In the downward growth ci the 
uten of the general type whxh will be dact u aed wcJffian duct Qj-nn sod Blslr Bell hart 
In this paper and ancoma of the ra^na aeen cKtat the p r esen ce of involontscy Trmwte MW as has 
frequently In \-oang diUdrcn. m states that Lochiaoe but regard them u emtuyadc crQi 
striated enbiyouk masde ceils, csrtllsgc, fat, from which the atmted muscle MW orlftaattf 
bone, and aarcDma M 1 i have been found to these They rr plilned this oa the hash tint pLW aid 
tumors. Tbe> all contain scene type f betero- stmted mnsde M 1 i arise from a coc u noo iseio- 
logoui tiasne. dermal embrycxiic tfpe. 

Of the 3 types mentioned by Shaw those of the Several similar but not quite tjpicalt 
corpus uten are the least commoiL Inchufing the have been found in the Utenturt. Hinfog aid 
case reported here, there have been ooJy cases HanHnt repert case of ihabtiaimani cf lit 
in the literature Rbabdomyoaarcoma b laie in nterns In a negro girl of j Tears, wlii± leeraed to 
ao} organ of the body Cohen could find onlv ooe arise frocn the anterior wall of the utous belw 
case In 18,^7 cases at EliQadeiphla Genoa] the utenn'esical fold. Thb taicur centabed » 
Hospital The bulk of this tumor was found b hejoede mycblaats b tB stages of dcreh ytat 
the right kldnm regbn and £d not originate frucD and 6trTiiiig reported a case cf riuh oasp- 

the utera Lochntne could firvi only 8 reported saftoma and cyUnoiial epf theDani d the ea^ 
cases of ihabdotn)*Tmtconia of the corpus uten uteri ocenrring b the sane tumor Thor patkst 
p to 933 Sbee that thne lloraes and Rfca was 51 years of age and 4 P**^ ^ 

have reported I case. pause She died with vaginal toetattiseiiiaaitb 

Many tbeooes have been advanced axocembf alter a t taJ hptexeclomy These kit » caso et 
the pat Log e ne sb of these tumoTS That they mar not bri ded In the sccaiinanjbg tah^ teaase 
be a result of metaplasia from pre-cdstlrtf smootn of the stypical location cf the brit and the nomaM 
musde either b the mj-ometrium or the Uood pathoiory cf the second They mar 
vessel ^lalb has never been saffideatlv proved, very be dassihed fa the same genosJ go*? 
Andersoo and Edmonnioo thought that the cross- of mired tumors cf the terns. 



rif. Grew t vnxijj t u Aealna n taus opto Itli n* phrt«iocr:^i»pi sway 

tTTTmftf to toadas mailed eras s trW lfa r a. 
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Fig 3 Photomicrograph showing long, thick fibers with typical cross stnations 


CASE REPORT 

A white female 58 years of age, mamed, wath 4 livmg 
children was admitted to the St Mary’s Hospital January 
2, 1939 She gave a history of her menses having ceased 
10 j ears previously and stated that she had been m good 
health untd 2 months before w hen she began to pass clots 
which at tunes had a bad odor Physical examination re 
vealed a robust Swedish female with normal temperature, 
pulse, and respirations The blood pressure was 160/80 
and her w eight v. as 1 7 1 pounds, w hich was normal for her 
Upon vagmal exammabon, the uterine fundus could not 
be made out, because of obesity The cervical os was filled 
with necrotic tissue and blood clots The unne had a spc 
cific gravity of I 022, a trace of sugar and bile, the albumin 
was two plus, and there were 16 to 25 pus cells per high 
power field centrifuged The blood count showed hemo 
globm 96 per cent, red blood cells, 5,320,000, white blood 
cells, 6,700, polymorphonuclears, 60 per cent, eosmophiles, 
6 per cent, and lymphocytes, 34 per cent The blood Kahn 
test was negative 

From January 3 to January 5, the patient passed necrotic 
tissue resemblmg placental remnants which was too de 
generated for rmcroscopic exammabon During this penod, 
she developed a temperature up to 102 4 degrees that re 
turned to normal w hen she stopped passing tissue 

On January 14, a supracervical hysterectomy and ap 
pendectomy were performed The tubes and ovaries were 
normal and there were a few pencholecystic adhesions 
The pabent made an uneventful recovery She was dis- 



1 ig 4 Photomicrograph showing large protoplasmic 
cells with famt stnabons 


charged February i in good condition and has remained 
to date without evidence of recurrence 
The bssues removed were sent to the St Francis Hos 
pital in Peona where they were examined by Dr M G 
Bohrod to w hom w e are indebted for the following report — 
The specimen of tissue passed from the cervix was a 
mass of necrotic, slightly gelatmous matenal On section, 
only occasional spmdle shaped and oval cells w ere seen, but 
they were too indisbnct for any adequate diagnosis 
The uterus was 6 centimeters long and had been am 
putated above the cervix (Fig i) The lumen was filled 
by a medullary gray, slightly gelabnous mass which had 
Its ongm from the posterior wall of the uterus extending 
lateraUy part way up both lateral walls The surface was 
lobulated On section, the tumor was found to be medul- 
lary and sharply separated from the muscle of the wall 
There was, however, no capsule Areas of necrosis were 
present but no hemorrhage In spite of the sharp gross 
demarcaUon, seebons showed incomplete separation be- 
tween tumor and myometrium, groups of tumor cells ex 
tended into otherwise normal smooth muscle tissue In 
the roubne hematoxylin and eosin stams, the tumor cells 
varied in appearance from place to place and even in the 
same areas Thej were round, spindle shaped or oval, had 
abundant but poorly demarcated cytoplasm and large 
vesicular nuclei Nucleoli were prominent in most of the 
cells Many of the nuclei were cigar shaped and looked 
very much like the smooth muscle nuclei of the myomet 
num Fibnls were found between the cells and extendmg 
out from the more spindle shaped cells It was obvious 
from the roubne stains that the tumor did not resemble 
any of the well known tumors of the uterus Very careful 
study disclosed a very few cells in w hich famt cross stna 
tions could be seen Stains by Mallory’s phosphotungstic 
acid hematoxj'lin and Heidenhain’s iron hematoxylin, par- 
ticularly the former, disclosed the true nature of the tumor 
The cells showed very w ell defined cross stnations What 
was surpnsing, however, was the large number of cells 
which showed these findings In previous reports only 
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R HABDOM\OS.ARCOiIA refcn tg la 
mon coouinlof ctratol masde crib 
of anhn-auc tj-pe. Shaw tpoika of a 
groop of mixed tuTDora wfatcfabchai 
duriSed ■cccr^ns to kiatloa u grapc-IIkc nr 
cocLu of the cervix utei, tuiDOrt of the owpoa 
□terf of the geceral t^-pe wUch wQl be daaa^ 
in tbb paper aod nrcooiA of tbe aero moat 

freqaently m poong children. He atatca 
ftibted embtyook nruade crila, cartlb^ fat, 
boDC and aanxana crib bive been foutad Ui tbcac 
tnmora. Tbc} aD contain aotne c>'pe of bctm>< 
lofoua tbaae. 

Of tbe 3 riTKi menlloced Shaw thoae of tbe 
corpoa Qten are tbe kut coauDocL Tnclodmg tbe 
caae reported here there hare been ooh 10 cases 
in the utentnre. RbabdomyoaarcoDu U rare in 
any organ of tbe bodf Cohen could find ooh* ooe 
case In 18,077 at the Plubdripbia Gcxienl 
HoapitaL Tbe bulk of thb tnmor vas found In 
tbe right kidney regloo and did not originate from 
tbe Dterus. Lot rase coold find on!) 8 reported 
cases of ihabdomvoaajcoaa of tbe c o rp u s oteri 
op to t93> Since that time, ^loraea and Rka 
have reported i case. 

Many tbeonea hare been adranced coocemlng 
the pathogeness (d these ttuoara. That they mar 
be a remit of metaplasb from pee>exbtiiig sanotn 
musck either In the mvometruun or tiic blood 
vcmri walls has never been aufficienth proved. 
Anderson and Edmoaosoo ihooght that tbecross- 



atriped mosde ceOa had aiisen oat of the 
crila of coanecthrt tbsoc in tbe ipfe «"«rhZ4 
part of tbe ccTYfct and tbe lowest part of tbe CDTpB 
nten. Sbaput) beOeves that hb case dev^ipeJ 
embryonic striated mtade crik fma cnlayDik 
rests displaced in tbe downward frawth of the 
wolHlan doct. Gl^iui and Blair Bril hart gf*ri 
the pfcaeoc t of hiroluntaiy ma sefc crib as ka 
Lochrane bnt regard than as embnccic crib 
frcD which the atriated muscle cells eri| (M t fA 
TbcN explained this on tbe basa that aid 
striated mnscle ceQs arae from a comnKe mm- 
dermal embryonic type. 

Several similar Eut not quite typical, avi 
haw been found In the Utetatnre. mniiif aai 
KanHns report a case of rhabdonmxm a lb 
utemsln negro girl of 3 yeaii, which rttned t» 
arise frean the anterior wiJ] of the nlerts brier 
the utc iuv e ska l iold. This tmner emtabed os- 
bryooic BwbbJU fat all stages of devriconeat. 
Reeb and Obeflag repwtid a case of thrinoo^ 

■arcoma and cytindrlcal eprthrinna of the ecei* 
nieri occnrnnf b t^ aaae oonoe Thrir paberi 
was 51 Tears oi age and 4 jwi past the aao- 

paose. ^ died with vagualmriastasestiacBtis 

after a total bjrterectomy These laat a oae sTW 
not ladoded In the acnannanring table, 

cf the a typttal loca tkn of the first and the 

pothefogx of tbe accood. They may 
very wtS be daaalflcd b tbe aame general ftoq) 
of mixed lomori of tbe ntmis. 



D^ed OM* wAslku. 
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Fig 3 Photomicrograph shomng long, thick fibers rnth typical cross stnations 


CASE REPORT 

■k white female 58 years of age, married, mth 4 living 
children was admitted to the St Mary’s Hospital January 
2, 1939 She gave a history of her menses hanng ceased 
10 years previously and stated that she had been m good 
health until 2 months before when she began to pass clots 
M hich at times had a bad odor Physical examination re 
\ ealed a robust Swedish female mth normal temperature, 
pulse, and respirations The blood pressure was t6o/8o 
and her weight was ryi pounds, w hich was normal for her 
Upon vagmal exammation, the uterme fundus could not 
be made out, because of obesity The cervical os was filled 
mth necrotic tissue and blood clots The unne had a spe 
cific gravity of r 022, a trace of sugar and bile, the albutmn 
was two plus, and there were 16 to 25 pus cells per high 
power field centnfuged The blood count showed hemo 
globm g6 per cent, ted blood cells, 5,320,000, white blood 
cells, 6,700, polymorphonuclears, 60 per cent, eosmophiles, 
6 per cent, and lymphocytes, 34 per cent The blood Kahn 
test w as negative 

From January 3 to January 5, the patient passed necrotic 
tissue resembling placental remnants which was too de- 
generated for microscopic examination Dunng this period, 
she developed a temperature up to 102 4 degrees that re 
turned to normal w hen she stopped passing tissue 

On January 14, a supracervical hysterectomy and ap 
pendectomy were performed The tubes and ovaries were 
normal and there were a few pencholecystic adhesions 
The patient made an uneventful recovery She was dis- 



1 ig 4 Photomicrograph showing large protoplasmic 
cells with faint stnations 


charged February i in good condition and has remained 
to date without evidence of recurrence 

The tissues removed were sent to the St Francis Hos- 
pital in Peona where they were exanuned by Dr M G 
Bohrod to w hom w e are indebted for the following report — 
The specimen of tissue passed from the cervix was a 
mass of necrotic, slightly gelatinous matenal On section, 
only occasional spindle shaped and oval cells were seen, but 
they were too mdistinct for any adequate diagnosis 
The uterus was 6 centimeters long and had been am 
putated above the cervix (Fig i) The lumen was filled 
by a medullary gray, slightly gelatinous mass which had 
its onM from the postenor wall of the uterus extendmg 
laterally part-w ay up both lateral walls The surface was 
lobulated On section, the tumor was found to be medul 
lary and sharply separated from the muscle of the wall 
There was, however, no capsule Areas of necrosis were 
present but no hemorrhage In spite of the sharp gross 
demarcation, sections showed incomplete separation be 
tween tumor and m^ometnum, groups of tumor cells ex- 
tended into otherwise normal smooth muscle tissue In 
the routme hematoxylin and eosin stams, the tumor cells 
varied in appearance from place to place and even m the 
same areas They were round, spmdle shaped or oval, had 
abundant but poorly demarcated cytoplasm and large 
vesicular nuclei Nucleoli were prominent in most of the 
cells Many of the nuclei w ere cigar shaped and looked 
very much like the smooth muscle nuclei of the myomet- 
rium r ibnls were found between the cells and extendmg 
out from the more spindle shaped cells It was obvious 
from the routme stams that the tumor did not resemble 
any of the well known tumors of the uterus Very careful 
study disclosed a very few cells m which famt cross stna 
tions could be seen Stams by Mallory’s phosphotungstic 
acid hematoxylm and Heidenham’s iron hematoxylin, par- 
ticularly the former, disclosed the true nature of the tumor 
The cells showed very well defined cross stnations What 
was surprising, however, was the large number of cells 
which showed these findings In previous reports only 
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Franque’s case occurred during the menopause and 
I patient, the case of Gljmn and Bell, was 20 years 
past the climactenc The early symptoms are 
usually vaginal hemorrhage and the passage of 
tissue from the cervix Recurrences or metastases 
are mentioned in 4 of the cases and 4 of the pa- 
tients died as a direct result of the rhabdomyo- 
sarcoma One other patient died soon after a 
hysterectomy and the autopsy showed a chronic 
parenchymatous nephntis The results were good 
in 3 cases, in 2 cases the results were not reported 
Hysterectomy was performed in 7 of the cases, 
curettage m 4, enterostomy m i, and roentgen- 
therapy was used in i Two had no operations re- 
ported Stnated muscle cells were found in all 
of the cases, but embnmnic or degenerative 
changes were suggested in only half of the cases 
They w ere undoubtedly present in all 

A routine search for cross stnated muscle fibers 
in atyqncal sarcomas of the uterus may' disclose 
the fact that these tumors are not quite as rare 
as the reported cases w ould imply 

SUMMARV 

1 Rhabdomyosarcoma of the corpus uteri is 
1 \'ery rare tumor, only 10 cases haymg been re- 
ported to date 

2 A utenne rhabdomy'osarcoma occurring in a 
58 year old woman ro y'ears past the menopause 
IS desenbed clinically and pathologically 

3 A summary' of the 10 typical cases which 
have so far been reported is presented and re- 


veals the fact that these tumors occur in women 
past the menopause, that they are prone to me- 
tastasize, and that all contain embryonic forms of 
stnated muscle cells 
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PHLEGMONOUS GASTRITIS 


ELLIOTT C CUTLER^MD F\CS,4adJ HARTWELL HARftJSON MD 
Boatod Mtnxdnjacm 


I T U tic purpose of thn paper to deacribe 
a^ain the diteaje kncnm ai phle(mocroia or 
■oppuntlve goitrilii. The 
•enrd bj Galen and a oi cold 

abacen of the itomach vu made bv rctnn Fom- 
tuami597 Thoa^tbefintpatholagtcaldeaciip- 
tkn ns made In i6t7 by \ eraitdaeua (pobUahed 
In 1620 by Rocnanl h Costa) aod though the 
disease praenti a danfcal phattra, the phj-tkkn 
b unable even todji\ , to make a dmlr«l dla^oais. 
A co rrec t pre-operative HtngTv>d« has been made 
only ooce in over 300 cases reported In the liter 
ature. A contideratloQ of Important data from 
the btaitnre and a preseotation of 3 additional 
cases are to be ghm here, 

DfinUto^ Phleemocioas or npparelivT gas- 
liitSs Is a ptTjgenic Wectwo c< the ucsnadi ll 
becins u a loodiaed cedohda vhkfa may beceme 
etuMT a O icum a ci fbed abacm or a difloae phleg 

OMQ. 

Elie/ofj The most cocunon orginlsm eanabg 
this ditfue b the streptococcn^ Suodberg re 
ported ttreptoeocd In the gastik vaQ of 71 « 95 
patients on whoa bactemogkal studio were 
made. Got Mejer and Brams recorded a case 
of strepto c o c c iB broocbopaeamacda coopficatrd 
by thh ocodjboo. Direct contact srith ItueCtlona 
material has been a s tlgocd as a cattse of gastric 
phlegmon for example after toaQUtls, stotnatl 
lis, purulent bronchi ds, drainage of oral tbscesaea, 
and tooth extractioci. Gerster pobted out the 
posaTblc rignlhcance of Iniun 01 the m coaa b> 
chemlcab, pioboDS of spoOed food, and even cx 
temal tnuma He fonnd tastaoices of gastric 
phlegmon assocbted with nicer or carcinania of 
the stomach in over 50 caaes He ohseT%'ed that 
phlegmon of the stomach rarely occurs as a port 
of general tcpsb. Hoirever Martiaiid and Ciaea 
berg menbon several cases that were observed at 
tops> daring the qifdeTnk of pncrperal arpob In 
Pragoe m 847 It has occurred abo following 
erv-npdas and f nmculosls. Lvall described a 
case of suppurative gastritis caused by peoetim 
tion d the mocooa by a fish bone. 

Sondberg found that there was h)'po-acldItr of 
the gastric secretions in aQ of his cases. Stleda has 
been quoted as ha Hog pierfcrmed ht gastric oper 
9ar(ioJ <d Um r<rt«T B«ot Bncbsa ntynlal asd (1 m 

DqMJtOMcl Mtfver ^ llirTvd Mrdiol l<SMt 


atlons on patients with low aodraioes. Pcatqxi 

ative in/ectlois developed in 30 per cent sl£b 
35 patients with high aod Tslnes only « It pw rwri 
oad compUcatbg infections. Eshsntxn fm 
hard labor alcoboQam, chronic pdrbk , 
hjpJ-adrflty cf the gastric scatt& art cao- 
Bdeied as pred bpo afaig factors to the (fiwaw 
RankiD and imkr and Lawrence ha edeenbej 
cases of soppuratiTe gastritb assedsted rib 
chole^titb and cbolefithiaik Lrlmod Brrcti 
and dmton, and others hart repeated awi d 
phiegmcnoQS wtildi devekpfng in the prtsoR 
of cartin rasa a the stomach. Birtherdtescadric 
ulcer as the pcaaOJe portal of entry for the Wst 
bgorganbm. MacAnbyqnotetReevesukaTTg 
shown that the blood vea^ la thenbBcnBait 
thectanmonriitslonilmarckweT tosillei lad 
have frwTT anastcmcaes than eaeaheft b tie 
Bamadx He nyi that thoe vewb art oat 
likely to be oeduded by eaboC and at oali ri 
they are as Important beterln thepro daetiad 
ulcer b> hanatogmous infectiooi. It b pnfsw 
by MacAoby that thbmechaslsn martw^b 
the developenent of aoppuralhe pjtstit 

EDascc and ilarrty Uriglrtfc* 
that 83 per eesl cf cases of sepperathe 
o enu Tw between the sees ol 30 and fe 
Sandberg found that only 8 per cent of 
M o e inenvkhuis of the wcD-to-do dtw ^ * *" 
ciety *5 per cent of them had indulged b 
afve conanmptlco of alcohol. It has beta i-*™ 

that the conation is 3 times more frequefitroM 

thsp In sromen (*4) Lawrence ta a 19 ^ 
54«5 autopsies, found on! i InsUnces a P*'™ 
phlegmon. __ 

PcMtrj The inppurathT PfWTM cPJ^ 

in both a geneialliea and a locsEred 
m -olves predarainantlT the fobmiKCpW^^ 
extend Into the mnscmails nd even 
senm. Perforstion into the •Wee^ 
nsoaD) remits In a fatal pentcnltb . 

of the abscess civltv ma be aaplW W 
gastric lumen b> fpootancrais F*^*'*^^ 
Jemalixcd rarity the inflammati® 
the esophagus to t^ pvl^ “l^KptrbJte 
entire St cunwch. Asincsn Cate i.reblhHy^^ 
collections of pus *eo to 5C0 cube cen»5^ 
may tccuiDubte In the mhmoca'i- 1“^ 

ixed form, of which s aret report 1 caws, 


J4 




StJRGER\ GY\EC»LOG\ AXD OBSTETRICS 


^36 



F1« R i xnt 4 f .a n gr»m <t the cntn u A , Cut bou 
tfttf i(ach a/ b«EfaD ibn 

q/ tbt OfMiM nfialtl, bs cf aoml Rs*. 4Ad M 
oUoct of |i I III I wi 

have been acnte attach [astiog s to 3 veefca with 
a Iital <ratcocDe oJuiDj’ but otuIomIIx onder 
goiog: qxntaneoos reccrmj alter a protncted 
an^eaceocc 

OlvoQ hai docilbed the roeatfeDoIoglcal pk 
tnrr of phlegmoaous gastndj u bentf Goarmcter 
Ized bj kai of mnconl fokk, preaaice of the 
mucod fhifng ova the inhltrat^ area, often a 
complete garlic retention of Infested btrhuiL, aivl 
lack of peiittakts. In one of ha padenU a diver 
ticnlnm-Hke dcfocmlty of the ttomacb was demon- 
ttrated bj flooroscopy He warns that okeatkoi 
may be overlooked owing t alleraboos In the 
soirrmidiag tlasoei. 

TaEAntErt 

The mortality from phlegmooocs gastritis has 
railed In different series of cases in the faloatore 
from 84 t 95 per rent Eliascn and Mninv 
Wright reported $ sorvirali oot of 31 paricnta 
Two of the surrlriris woe fwdeats bavhig local 
IrrH phlegmon. Gastrk resectlan was penocmed 
in one of these and gistrotamy in the other The 
other 3 patients bad (fiffnsephWmocoQS gastritis 
simpte upmotamy was follawM by spontaocoas 
reccreiy m of these and gastrotocny waa per 


fwmed b the other SttpJaDCihr,>vOTih,Z»*i 
and Gbbal have each p^ rmw i pitrk Dwoio 
for locaHxed ahaccM cf the ttccuch saL wW 
qnent rc co verv The cEagnodi was thbr c*J 

ncrna or obatniciing nicer with pengubib k d 

at the time of resection. Boro perfrod a 
inbiron and draboge of a phlrgmcn of tb Ka- 
acfa which lesnlted b recoT oj The cnra «k 
tabed by drainage and gistrckesimatcBiyhm 
bed couldered W most nthm ss ipceUarwi 
te co Tcriea. Gastrfe resccticn has been t wri o 
the operadcn of dicace ior (hrook rif nj »ai V j 
gaitnc phlegmon. 

Acute phlegmcDous gutritii imr be s 
fatal dtirtse. the patient dy^ within 4S ta n 
boors after the onset of the lDd^ FvtUitTw 
of case onh genera] snpporthr messma ue lio 
cated. Howeva If the patient BtrTires the kkol 
period of the efiaease sod the coodItKn kapaa 
as a result of emserrstire measures, oplanthe 
may be indicated on accotmt of chstmeth e n& 
tooia or persistfnee of Infection. The t* tf lie 
nitric mbe lyd parenteral admioktrstta i 
I nH »<iJ t, a^ dearitwc are faralmbk them»c 
agenti. Operatiiv drabfl« of the falected kw 
may be performed only where BjartBiMiaJtad 
the gastric waB, with aderate protistke ■ tx 
perltcneal cavit> Ispoaribie. Any cpqitrTef»» 
cedore ondatakes for inch a cccmti® k haofd 
oQS the fimpte the proetdore the beds 
Gastric reseetkn Is coetra bdkaled Speetiae* 
re cov er i es have uxuned. , , , 

For chnailc mppOTtive nstrto tb hsm 
problem b njaaDy refief of s^VWs ind rWc 
obstmcticei. It b generally certid ged tkt pw 
timta recovering fofiriwing qwitfcu dw 
•pfle of rather ban because of ^ 

may be true so far u the bfectioo itwH ii oa - 

cerned, but the successful rcUeJ cf py ioric ecstrw 

bco b cd undeniabfe ben^t. 

Cah I. P B B a Sma. No J 7 *^ 
and rfiectir lliieafltr bcC«™« 

slmst u o«Dce of orsiW* «■! W 

nxe ilw p an p b rd trt«7 dtnicfti so*™ ^ 

* aterU^movtewats. Tsnrt^fcwibwato* 

bad ihiUiw duD iDd Wr ^ 

3 dqp^ H«l*cbr S 

aftesooD ctiH occsntd hich Wed ^ I «rW w 
ftU senwtlM lo tki cptiW*“ *5!L^WMi5 
tal down beneatk tie dpWd He *» •daK*" 
meibcal *mia . . ■ j t-i^ 


oxicrmuxiw u — - r^. 
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tig 2 a, left Pholomicrogtaph ofscclion ahich shows which shows no necrosis but the presence of a diffu-ie in 
cxlensuc I'cucocjtic infiltration and necrosis of mu'dc filtration of poljmorphonuclear leucoc>'tes betiieen the 
and submucosa X200 b, Photomicrograph of sccUon bundles of muscle- X300 


ccrtncal chain on the left The abdomen was symmetrical became greater but still there was no ngiditj of the 
in contour and not distended, no mass, spasm, tenderness, muscles Rebound tenderness became more stnLmg and 
hemn, or fluid demonstrable bj abdominal examination the pain was consistcntl> referred to the left hypocion 

Theunnewashazj >cllow,alkalincin reaction, andhnda drium There were excr incrcasmg signs of pentoncal 
specific graxatj of i 018, it contained the slightest possible irnlation and of a locahzcd inflammatory process in the 
traccof albumin, 2 to 3 white blood cells, many hxalmc and upper abdomen Necessity for c.Tploratory laparotomy be 
granular casts 1 he hemoglobin measured 05 per cent, the came exadent. Pro opcratixe diagnosis, acute pancreautis 
red blood cell count w as 4,800,000, and the Icucocy te count t\ midlinc epigastric incision w as made, the stomach was 

was 14,800 with 87 per cent polymorphonuclear leucocytes found to be extremely reddened, thickened, and boggy to 

Repeated blood cultures were negatnc A hemolytic palpation The Iixair and omentum were adherent to it 
streptococcus, among other organisms, was cultured from The former was freed and the lesser curwaturc inxTsUgated 
the throat "> search of a perforated ulcer, which was not present 

Duniig the first and second dax s the temperature x-aned The stomach, w hich w as ly mg quite low m the abdomen 
from normal to 102 degrees On the third day there was a xvas lifted up and c.xamination of the tmderlyang mtestmes 
recurrence of malaise, anorexia, nausea, and xomiting showed no ex idcncc of a general pentomtis A hyTxiderimc 

Diffuse ntidominal tenderness without muscle spa'm grad needle xxas inserted into the stomach wall and a creamy 

ually dex eloped, this was most marked in the lower alxlo- white, non odorous pus xxas aspirated. An incision was 

men at first but later shifted to a localized band of tender- made through the musculans, which xvas about i centi 

iicss extending from the left hypoebondnum across the meter thick, entering into a diffuse plane of puruIcnL 

epigastrium to the right hx pochondnum The epigastrium xascid fluid In this lake of pus, which xras seen to he 

liocamc full but no definite ma'S was palpable On the between the musculans and the mucosa, was a touch 

sixth day the timpcraturc went to 106 degrees followang a slough which was the remains of the submuco a. Mateix I 

chill T 1 iL blooxl culture was again ncgalixc The patient was obtained for microscopic study and culture Thoroub 
eompLaincd of a constant aching sensation m the epigas imgation and aspiration of the infected submucous nl 
tnum but the alxlomcn remained soft xxUh the same was performed after careful waiUmg off for prolccti^ f 
distribution of tenderness IVlxic examination at this time the general pentoncal caxatx The suppuratrve nroces°'' ° 
hxiatcil only diffuse tenderness in both xaiults and the not localized but seemed to surround the entire st 

presence of a creamx xxhitc x-aginal discharge xxilhout pus from cardia to pylorus The duodenum was r, 

lells but loaded with mans gram posiiixe cocci She was appearance and consistency, as were the pal] 
placed in high 1 owlcr’s position and fell more comfortable pancreas^ -aQacr and 

\ omititig persisted and the fluid intake was maintained bx Decision as to how to treat this unu-ual cond t 
parenteral administration Ihe xomitus consisiontlx xxas quite difficult That drainage of the suppy_j'”°^ 

a grcin wntcrx fluid containing no free hxdrochlonc acid x\ as necessary 'vas obxaous, but this would hax-r 

and from 10 to 50 digrccs of total combined acuK in such a manner as to protect the umaxcHe,]'° ^ 

1 luoroscopic examination of the chest showed the dia caxilx The onlx conceix-ablc means of 
phragm to move cqinllx and well on the - sides Tlicrc was to extenonze the anterior xvall of the ^ 

was no cxidcnec of air liencath the diaphracm Huoro site of drainage This was dope by stitchu— te 

seopie examination of the alnlomcn .0 and 60 minutes In the stomach in the lowermost portion of the 

after a single swallow of Itamim showexl the barium to be the open infected smus tract. The vourd 

complitclx retained in the stomach (I ig 1) clo'cd with n continuous suture of silk and int * 

I roni the ninth to the txxelfth hospital dax the tempera- The skin and subcutaneous tissues wc-e 

lute jiersisted at a Icxil of lo^i to 104 degrees Tlie while gastnc mucosa xxais not opened at any ly, , "Hic 

I'Kvxl Cell eount fell during this time from 28 oco to 1 x 000 ojxTxUon The patient withstood the n-cef^^ denng the 

jH-r culm, millimeter The upper aMommal tenderness sidenng her debilitated condition A ir— 

^ uv., uw „ tjf 600 




icrti* crefFlf ) licw U* tk *3b, 

•ad t wm p ortkoa of the iCTj* erf tti R^y, 

ce extesd anu erf ceeqrfaU ^teKUa |i. ^ 
UjactmJ detul Soch uw catun] tn^ Wrfr 

aeciMlc cmtenl, hrp Dcabai «rf nJT»'|Ct^ 
k«czx7te»,aadm]eT<»iCDccliDibxtdKM. 
erf the imactdar coat [• alditkiB te tU KU( 
nactkmfamedwTmlanMcrfciuDlu^^Ka ki 

there cn mnem praUenseif frfirrfrfMii ■Vnij 
than u taint me orf oOifai theat m cd 


(napi erf fivnhlaAl. Dr ^'cAach^: 
QCES, aa tujpune d by the lack ci 
the cxlb orf the fimnskthM thcB. ! 


r>f ] Tba hniled ihrVanlaal ou/ad la Caae 4 
noem afta- Pfmdoc The laacnc &Bnla rleacd ^ma 
tamwMly ee^ after operaiioa 

(-■vrf** flrf Wfirtri aa fl% es aad thia aa 

toOMcd by the adnthaamaoD erf ^Jiao < ■ i. hu m k x 
erf pantenl fluida b Che eudcf hmn. Pea(epmtf\ 
ant aippujitn phlrpxaaKa futiUia. 
ne not day her tespertctre m e^Sdefma, poie 
frevth of h ajj l y t k aCrrptooxcxa wia ohtaiM fran the 
colom erf tha poi b the (BArk •abmaar’e. Tbe aii- 
mmlatnatko erf tlfanihriJi; nbretxaeeaaly aa »- 
aAiflttfly atarted ] (laoa ere irveti by tiypod uudji 
cai tha flrM poatofieml day aM 8 pm co tha aeerad 
day Dedsf tba next 8 diyi muoteoaoce do«a el a 
fiama daOy aa admrrntmd w the note aiethod Blood 
Uanxlailat ni repeated eo tbe faoith day Od tba (earth 
poatcfienth day tpootaoeeai pobraticn orf the fHtric 
snccaa o ccuri e d and tbe Anmarh emtcaa beam to dnn 
bt tbe ■^■■■1 Tha aaond ai LepC diy By rrwat»Mt 
axtica alth peri ocitcd rubber catbeto 

Durloc tha Aral j da^ after anratm (be UiipaialuJt 
fiadsib leD fnea 06 to (h u r eea F Tbereafler it 
aa reraje deratloa orf 01 dt^ te ca for ecL. 
Tbe aallamlamxk eoateut erf the blood aa foaod to be 
milSxrxma per at, It ns dacealeBoed altar daya* 
admmistiatkBaithepatieut aicaiatanlly<[Bite cyanotic. 
Tbe leucnc} Oc coast arkd (rcB as,eoo to 30,000 durtaf 
tbb period T euty day after opentke her taspeiatare 
as 6 d< f r ees a^ aboard ao farther eWratioe domif 
the resoamnn o dayi lo tbe hnurfta] The diahwfc fnn 
tba fiatmla ha^ breo t cam ai ntt»rh aa 1^600 cubic cmti 
meten b 14 boon It asoally cootamni no free liydio- 
chloTK aod and very los tc^ acal Do t 

aa (wrad cootau) ccUy j narta grf (me b y dre ch lonc acid. 
Tbe blocid uauanC level aafoendt be extronch loa 
oj arflOfram per cat cn tba uxth diy and dan ad- 
adoktratUB orf ntamhi C mtavowcily aa taatUated 
onbl t upoaalblat bepo bi^calcDcandhifhetiiiiaB 
dWt Tha patMnt wmi dbcbajfed (oBB thebrxfrftal 5 


hkofBiiini,waapnibalrfytndlcxtiv«arf Iti^CdElcaKT 
Cooaeqoeutly he adrliri that the rabor lecav rtam 
C In aeac ban « part erf her tbenpy OaeWphi^ 
aodc aartbo rfxn ra emihcd talanalDry leBaai arf 
lotccaa iullmtlca] lll n iiljina j liiaai h u fc aaj>i 
D bfn o aii Ant ili W aiia—apalilih ilab h udjii 
■trnitocxicnu TOsiirfn C -t- a 
TWpatkut m imdnntted to tbe ki piuJ fa a— 
tloa aH movtha afta tba befBAni rrf her ibeia. Ui 
mP fastde *mi« bi^ gradiAlIy oard derbf Ck ha 
6 edca t hcana (Flf j). IhranKUe retixsrdiirflha 
as jDpousdplnln dfht assadalid ah ccCaife 
aoraAlitTactb ChtArb aWlyrfi al thh cW bmlM 
fm add in tba fsBraj ccetxfiia «• alta a tbU H 
Deal, but afUr hisumiw 60 aarflJ of bee aeU tai 
b tba ftm apediaea aad lu aaiti b tha rtearf ipcM 
The red ctu ceant orf the hbed aa csrf b 

b e « e <Wrfn mjved 90 pe cast Tha Uaed rg^t 
hrH wu tBaaaared at >9 nSBpaa cMM 

to 05 par 4 pnev^y In 

a/lrr eperttfa 

Tbanporterf ruoujpaopefrfde pat» haenj* «<• 
basfcrflm The esccfAimppand aart^ Tb ar 
ri-b u gverfkfi a b actjba e P ^4 

]■ ihii1n «"«l ame mal e«|* Thoewts v i , iA iA irtcsa| 

00 the InKmmtiiTs i the bat pcethu <d da > *g** 
(Tia 4) otberrise bwiiint loaBal. 
aan Aiiptylm tbe food [n ililihh irrl ftfiialurf*^ 
/u*sf cTroatf «j*uj afihierr h lPcncrfo:^**^^f7 
Ta after ner tha pa tn rf c cat^^ ® 

oobe *11 and baa tuaaj ed her <hdifa as 
Wile loalyM NT* rfan fate hydiochlonc cy " 

^ so to 5 into b tha (asUnf ccotaas of the 

the bleed TiWa C hrrd h Dca«al. 
any ttajcainal aastrlc sy ayt i ws Dnmlyaa h Ap® 
Co* s. PBBH Serf No 59 55 \ l y 

57 year’i olmd tia ho^ital bein* erf 
aM f»3tlny fif ftflajV Airsrh-ai JJV 


aal idarfmtOTd for efacdcaal Aot 
A tOAttIraetbepatrfcaotaUrfjnad 
dcfim and total add arf 64 *ir«»- 
uniaa o d Ub diet and tIUboe thnapT 

(or ihxidesaJ aJeer wih erfatrocii* aad 

nteutbu orf yoo edrfe cathaettrs fradoav 5“^, ^ 

no retata* after teta and tbe aJfcstah 
thewnetfn Ue » ifipAarfed ^ 
mat Foot moutbi later ha 
•ervic with tbe e mb le ts ant p *^ ’ 
to be cn Ante irf tIUlcah 5* 

^^aratkm o( tba atcamch cool^ ty” ,J^ev 
ece orfac of rstided bsJ « 
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carbon dioxide combining poner of the blood nas 90 
volumes per cent and blood urea mtrogen measured 59 
miUigrams per cent After i week the patent ivas trans 
ferred to the surgical service 

At operation a hard, rubbery mass, which practically 
occluded the duodenum was found i inch below the 
pylorus The gall bladder and omentum were adherent to 
this area and it was felt unwise to separate the adhesions 
The stomach was large and on its antenor surface, 4 inches 
above the pylorus near the greater curvature, there was an 
mflamed, indurated area. The gastrocohc omentum near 
this region was edematous Incision was made mto the 
inflamed gastnc wall and a biopsy made, closure of the 
stomach wall was made wuth interrupted sdk sutures A 
posterior gastro-enterostomy was then made and the abdo- 
men closed without dramage The postoperative course 
was uneventful and patient was discharged 2 weeks later 
Pathological report — microscopic exammation The tis 
sue removed from the wall of the stomach consisted of 
serosa and a portion of the muscular coat There was no 
exudate on the surface The serosa w as edematous and w as 
infiltrated wuth inflammatory cells which, for the most part, 
were eosmophils Similar groups of cells were seen to 
extend between the bundles of muscle and to he about the 
vessels Simdar cells w ere seen m the vessel w alls in some 
places No micro-organisms were demonstrated The 
spiecimen represented a subacute inflammatory reaction in 
the muscular and submucosal coats of the stomach A 
similar reaction might be found about the base of an ulcer 
or It might represent a more widespread reaction of 
gastntis A section of lymph node show ed no evidence of 
inflammation or tumor 

Diagnosis Acute and subacute inflammation of the 
muscle and serosa of the stomach 
Four months after operation the patient is entirely well 
He has gamed weight and is working regularly A gastro- 
intestmS roentgenographic senes at this time show s that 
the postenor gastro-enterostomy is functiomng well There 
IS no crater or tenderness present but the gastnc ruga; 
appear definitely thickened and tortuous 

This case represents a mild form of the type of 
localized gastritis ongmally mentioned by Ver- 
andaeus It also serves to remind one of Cruviel- 
hier’s hypothesis of the interrelationship of gas- 
tritis and ulcer 

Case 3 P B B H Surg No 3684 A salesman, aged 
34 years, entered the hospital complaimng of “stomach 
trouble ” Tor 6 weeks there was loss of appetite and for 
4 weeks postprandial epigastnc pam and lormUng Soda 
did not rdieve the pam and it was aggravated by all kinds 
of food Pain and vomitmg became progressii ely worse 
and the presence of coffee ground hke matcnal was noticed 
in the vomitus 

Upon physical exarmnaUon the patient was found to be 
well developed and well nourished In the epigastnura 
there was v ery slight spasm of the rectus muscles and some 
tenderness on moderate pressure A positive guaiac test 
was found upon examinaUon of the stool Gastnc analysis 
showed 52 degrees of free hjdrochlonc acid and a total 
aciditj of 8s degrees. The gastnc contents consisted of 
coffee ground like matenal The leucocj tc count of the 
blood was 14,800 per cubic millimeter, the hemoglobin 
measured 120 per centj and the erjthrocyte count was 
5 752.000 per cubic millimeter Pour hours after adrmnis 
tration of a bismuth meal there was a v eiy large residue m 
the stomach visible b> fluoroscopy The stomach was low 
in position and appeared atonic. There was an irregulantj 



Fig 4 Roentgenogram of the stomach. Case 1, dunng a 
gastro intestinal senes 4 months after operation shows a 
constant notchmg on the lesser curvature m the first portion 
of the antrum Emptying of the stomach was normal at 
this time. 

m the region of the pylorus suggestive of an ulcer m this 
region The pre-operative diagnosis w as that of ulcer on the 
lesser curvature of the stomach 

Operation was performed by Dr John Homans The 
gall bladder w as adherent to the base of the mesocolon In 
the region of the pylorus the sphmeter seemed unusually 
thick and blended mto an area of mduration w hich extended 
medially along the greater curvature for of an inch 
At this region the stomach wall was thickened and felt like 
the mduration of a carbuncle The stomach was opened 
and the wall along this portion of the greater curvature 
close to the pylorus was found to be about r centimeter 
thick. The cut tissue had a grayish, granular appearance 
A biopsy of the tissue was made and the pathologist 
reported a diagnosis of acute suppurative gastntis In 
spite of the condition of the stomach wail a Fmney 
pyloroplasty was performed The operation was quite 
difficult owmg to the thickness of the gastnc wall At 
completion of the plastic procedure there was a pylonc 
stoma which would admit 2 fingers 
Eighteen days later the patient was discharged in 
excellent condition. Roentgenographic examination of the 
stomach at that time after a bismuth meal showed only a 
small residue. The peristaltic waves were active Six 
months later the patient had gamed 30 pounds and had 
been at work 4 months without symptoms Eight years 
later a roentgenographic gastro mtestinal exammation 
showed a residue of 10 per cent of ingested banum at 6 
hours. The outhne of the stomach was smooth and the 
pylorus was wade. The second portion of the duodenum 
showed a sharp kmk but no dilatation to indicate obstruc 
tion The impression w as that the pyloroplastj was func 
tioning well 
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One of oar patients, Case i bad arvert acate, 
diSosc phlf^oDOQS gastriUi owing to Infection 
by a hemolytic streptococats. ilarsoplallsatioa 
o{ the stomach ana drainage ol the InfcctloD, 
follaeed b> administration ^ anlfanthmbb re 
Kilted in core WebeOeiT that adcqaaledralnan 
of the floppuraUre pnxeai piavxd the ina}oT rdle 
in the oltlinate reem tr v of tm patient bat it Is 
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the natboki^at the existOMre of a 'ntamla C 
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tenninatiotis. It h apparent that tbu (ieSdcocy 
dereioped dniiDf the aente tfhyai howrw one 
cannot be certain of ihta- In any event, there 
were ipedOc lodkaliooi for eadi of the tbera 
peatlc measoTcs Instituted and a fortnaate recov 
ery frocnan Qlneas thatorUsarOy baaanSo t 90 
po cent mortality was oUained. 

Our t other paiieQU h«<i i«v*«Harl areas of CDp- 
porative gastritis In Case 1 there was a pjHonc 
steno^ dae to an ohatroctuig daodeaal uloer 
a biopiy spedaen of a distant area of tocafand 
gasmtis was obtained and a gasro-enlerastom} 
was performed for nthef of the ohstroctioa. There 
was 00 TidUe or palpable rdatioD between the 
ulcer and the supporadte process. In Case 3 the 
patient had chro^ pyl<wic ohftmctka which was 
caused by a locaExed gastric phlegmoo Pyloro- 
plasty resulted In reBef of the obstroctlon. As the 
patient Tcarvercd and »as wefl 8 years bto U 
must be ■•httwH that thb was a low grade Inflam- 
matory process that subsided flxiataneoaal> after 
relief of pyVxic stenosis. An ulcer of the sioraacb 
cc doodemm was not demonftiahle then or later 
It is important for the riinWian to be cognixant 
of these two forms of supporatiTe gastdtis m 
order that the dla^piocis may be estabosbed more 
often and, accortUngty more knowledn obtained 
f the pathogen^ of a <&aeaae whu tboa^ 
apparaitl> rare ma.v t the same iltT>» be dosay 
related to a more common disease, peptic ukcr 
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OBSERVATIONS ON ACUTE APPENDICITIS 
A Senes of 635 Cases 

IRVING BUSCH, M D , F A C S , and A H SPIVACK, M D , 

New "i ork. New York 


N umerous papers on appendicitis 
have been appearing in the recent 
hterature The value of these papers 
hes in the fact that the mortahty of 
this disease is stdl out of keeping 'with the im- 
provement in diagnosis and in opierative tech- 
nique It is m the hope that we shall be able to 
add further evidence as to some of the factors 
causmg this dispanty that we offer this paper 
This analysis of appendicitis is based on 635 
consecutive cases m w^ch patients were operated 
upon at the Beth Israel Hospital Both pnvate 
and ward cases are mcluded and the operations 
were performed dunng the period between Janu- 
ary I, 1931, and July i, 1936 The cases were in 
no way selected, they mclude every case in which 
operation was performed dunng the pienod men- 
tioned and m which the microscopic pathological 
report was acute appendicitis Neither cases of 
cluromc appendiatis nor those in which the 
appendix was removed mcidentally dunng a 
laparotomy for some other disease have been 
mcluded Practically every member of the sur- 
gical staff of the hospital is represented m the 
senes and in addition some twenty house officers 
performed many of the operations under the 
supervision of a member of the attendmg surgical 
staff 

The cases were di'vided mto four mam catego- 
nes accordmg to their macroscopic pathology, 
namely, acute appendiatis, acute appendiatis 
■with local pentomtis, gangrenous appendicitis, 
and apjiendiceal abscess The group of gangre- 
nous appendicitis cases was further subdiinded 
mto perforated and non-pierforated cases 
To make easier a companson of this report 
with others m the hterature, we should like to 
define the first two groups, the latter two groups 
are self-explanatory The classification of acute 
appendicitis we hmited to those cases in which 
there was no macroscopic evidence of peritoneal 
involvement of the appendix other than a rough- 
ening of its serosa, the group of cases of acute 
appendicitis ■with local pentomtis to those m 
which there was thick fibrmous exudate covermg 

From the Surgical Service of Beth Israel Hospital 


the appendix or the surroundmg viscera, or fluid 
in the peritoneal cavity 

A tabulation of our series is shown m Table I 


TABLE I — CLASSIFICATION OF CASES 


I 

Acute appendicitis 

Cases 

191 

n 

Acute appendicitis vnth local peritonitis 

200 

ra 

Gangrenous appendicitis 



A Non perforated 

101 


B Perforated 

52 

IV 

Appendiceal abscess 

91 


Total 

63s 


HISTORY 

Some factors in the history were studied m 
order to evaluate their importance In 194 
patients (30 7 per cent of the total senes), there 
was a history of one or more previous attacks 
From these figures it can be seen that the inci- 
dence of acute appendicitis is much higher than 
would be indicated by -vital statistics, inasmuch 
as many of them do not come to operation until 
they have had one or more previous attacks In 
view of the high madence of premous attacks in 
our senes, it offers a diagnostic aid 

Chrome constipation as a predisposmg factor 
IS relatively ummportant, occumng in only 106 
cases (16 7 per cent) Dietary indiscretion played 
httle or no part m this senes as it was present 
m less than 10 patients 

Nausea and vomitmg were very frequent symp- 
toms m the immediate history, nausea occurrmg 
m 458 cases (72 8 per cent) and vomitmg m 378 
cases (60 I per cent) Pam was an mvanable 
symptom in our senes, the location varymg, but 
most often was confined to the right lower quad- 
rant of the abdomen dunng the course of the 
disease 

Chills were present m 41 cases of this senes and 
It was noted that although these cases were dis- 
tnbuted more or less equally throughout the 
vanous groups here tabulated, the mortahty rate 
m those patients who had chflls m the history was 
7 3 per cent m contradistinction to the average 
mortahty for the whole senes of 2 2 per cent 
The chflls as a rule occurred at the onset of the 
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TThifw. A more edvenctd pelhokigj w»i fonnd 
in tbeee cuts, for *5 of tBe 41 cue* wtlh cfallb 
were tn groapa HI and IV riifn< in the Mito^ 
therefore mmnt 1 more guarded prognosis 
Okribca and frequency of OTinstkm were foand 
to be relatively infrequent, the fonner nmirr t ng 
In II patients and the latte In ooly 10 

com iinv lAwaaAToai data 
Abdominal tendenKB vaa a comtant sign •iwl 
peeponderantly altnated In the n^t lawcrtialf ot 
the abdomerL Tbe bicallxatkn of the point of 
ten demcj i was, however no indkadoo of the 
exact podtkn of tbe appendix. 

A t^y of the polK rate democirtrated a defi 
nite relationship to the aermty of the patho- 
logical procea, a pnlK rate orer ixo being pTcacnt 
In a nrodi Ur^ propo rti on of the caaea with 
more advanced pathokigy 
In caas of aorte appendldtls, only 6 per cfnt 
had a pahe rate aborc iso in tboae with aente 
appenaiddi with local peritoedds the polae rate 
wiiabove so in 0 per cent, whereas m caaea of 
gangrene of tbe appoidix witbent pedocadoo 
16 per cent of the cases had a poise rate above 
ISO. Abeoets ciaes shoved a pailae rate above ISO 
in SI per cent, vhDe gangme with perforatko 
had the greateA percentage, namely jo pes oat. 

Blood cconti were dou In 474J*hesta and 
were foand to be a vttv reHable Indkatko of the 
seventy of the patbologsal process. Only 46 
cases of the 474 ad a white nlood count Mow 
0,000 ceils per abk fnilTlmete A bknd count 
over 15(000 was foand In 50 per cent of the cases 
of acute appendldtis in 60 per cent of those with 
kol peiltoiutli In 7 per cent of those with 
gingme whether perforated or not and in u 
per cat of the caKS of appendiceal abaresa. In 
view cf the constancy a the eievatkai of tbe 
white blood coont in tbe more s eve re casea of 
acute appendldds, ve fed that eva If the dlag 
rtng{« Is apparently obviona, a blood coont should 
be done to aid In dwgnmli and prognosis. 

FACTOaS IH DfODCXC* 

The age (hstiibudon of onr aedes was itmOar to 
that reported In the Uteiatnre. Our oldest padat 
was &4 years, and OUT jTmngest 18 monCha The 
largest namber of cases occurred in early adoh 
Uf and during adoiesceoce 74 s per cat of onr 
f ws were leas than 30 yean at age. 

Tbe dlstrfbntkn as far as sex was coccaited 
was 385 TTnW tnd 350 lemaW In the approx im ate 
ratio of 3 males to females 
An inteesdog finding was the wssoTtal mo- 
deoce of acute appeMbortls. During the 6 moDth 


penod from March to September twice u naar 

cases of acute appeocheitB oconred tj duriw tie 

Other 6 ranntha. Specukdoo a the ahore 
might lead one to tui]iect that there mar be m 
rdatkoihip between tie oco m e u cB cf scnif 
■ppendldta and tbe increased immher of hta- 
tmiJ dfsorders during these inooths Frcaadt 
bdef study it Is impossflile to tnive st a 


FACTOaS IM FtTBOLOCT 

Out were fmn tbe standpohlff 

the lelatknshlp bet aec u tbe pathdoglcal cnxta 
found at operadm and the mm dm cf the pe 
cediiig svmpteoa. In general, It my be sod tilt 
with a longer history tbe pathokficsl indbp 
were moreadvanced. Where the toiesy sai Im 
ttan 1 1 hours, ooly 9 per exat of the osa were k 
grenpa m and IV A hettory of i* to 14 hcun 
iboi^ 38 per cent of the casei ta tbe* tro 
grmpa, and 46 per cent of tbe can vltfa a 14 to 36 
rair histcry M into these praips FoitbtJ s 
36 to 48 hmii history showed 50 per ant, sad 1 
48 to 73 boor hliti^ 70 per cent cf sH caws 
bdooi^ to grtajpa ifl and IV Ahlstatycfp 
to 96 Iwon pressed 70 per cent td tbe ca*« 
these gr o opa, and finally a hhlo^ 0/ Hsie te 
96 boom pMfvd 8s per cst cf aD tbe esses hto 
the two groopa neaticajed. . , 

A shert histcry, h cpwevcf doo not preotoe t* 
p re j a m cf an anTaaced pathciafKiJ proc* u 
e vidfoced In 16 cases of gangratews a^^raiSiM 
with perforatke in which the hlstofy is cf *• 
t^n x4 boors dtuvdon. 

Cad*nb as a factor In tocitajing tbe mcr^ 

rate In acute appendicitis has beoi np ^tetDj 

stnmed In tn attempt to enhate tel^W 

of f tViartIn in ilrk dw”**! wc Studied te 
rirrahip between catharsis and the type 
pathology found at opciatloD- 

Since an the deaths In ooi scries occ^ o 
cases of gangrene of tbe ippauflx (ptup Hi) » 
In the appsxSccal abscess cases (g fcap i ^ ^ 
ctnnpansoii was made between the , 

cases falling into these two grenpe 00 theta* 
taking catharlka. Infonnaticc oo tbit “ 
available in 615 cases. In 4S0 .u- ««i 

cathartka were taienji 5 p« ^ u 

belonged to groups III and fa> ^95 . 


which cathartka 'were taken, 494 P= u, 
longed to groopt III and H 1° 8™®*^ j 
irriea, a definite swing to a 
pathology was noted^th the taking cfcatb i^ 
Appendiceal abscess, for hrttance^oceiaTO 
u b^TooTSes in tho« wto t.t“ 
cathartka as against these who had not 
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FACTORS IN MORTALITY 

There were some outstanding factors that were 
noted ui studying the mortalities m our senes 
Foremost was diabetes Although there were 
only 10 patients with accompanying diabetes, it 
is significant that 3 of the deaths were in this 
group, representmg a mortahty of 30 per cent 
These patients were m an older age group than 
the average for the whole senes, but when com- 
pared to a similar age group without diabetes, it 
was found that the mortality was lyi times as 
great The pathological condition found at opera- 
tion m all cases with one exception was verj' 
advanced In view of these facts, cases of acute 
appendiatis accompamed by diabetes offer a poor 
prognosis and therefore opieration should be ear- 
ned out without dela}' 

In the senes were 17 patients who gave a his- 
tory of cardiac decompensation at some time m 
the past There was one death in the group, but 
this patient also had diabetes This observation 
confinns the general impression that heart disease 
per se is no contra-mdication to urgent surgery in 
acute appendicitis Compensated cardiac dis- 
ease, m our expenence, does not alter the prog- 
nosis m any way 

We feel that the duration of the disease before 
operation and the takmg of cathartics represent 
the two major factors m mortahty A study of 
the IS deaths m this senes from this standpomt 
bears out this contention 
The average duration of the disease before 
operation m the 15 mortalities was 5 4 days 
Twelve of these 15 cases had a history of symp- 
toms varymg from 3 to 14 days 
A history concemmg the taking of cathartics 
was not ob tamed from 2 patients, but of the 13 
others, 8 had taken cathartics This confirms 
the impression gamed from our senes and sub- 
stantiates the extreme danger of catharsis in 
acute appendiatis 

TECHNICAL FACTORS IN TREATMENT 

In View of the tendency of surgeons to avoid 
dramage m cases of acute appendicitis, we studied 
our series with this m mmd 

Dramage was used m only 10 of 191 cases of 
acute appendicitis, m 33 01 qoo cases of acute 
appendicitis with local pentomtis, m 45 of 103 
cases of gangrenous appendicitis without perfora- 
tion, m 48 of 52 cases of gangrene with perforation, 
and m 84 of 91 cases with appendiceal abscesses 
Some explanation as to the omission of drainage 
in the cases of gangrenous appendicitis with 
perforation and abscess is necessar}' The 4 cases 
of perforation of the appendix m which no dram- 


age was used were all cases in which the perfora- 
tion was occluded by omentum or by adjacent 
mtestme, and in the opmion of the surgeon there 
was no reason for drainage The 7 cases of 
abscess which were not dramed were all mesentenc 
abscesses removed tn toto together with the 
appendix without openmg into the abscess and 
were therefore judged to be relatively clean cases 

Dramage was also studied as to its effect on the 
length of hospitabzation In 180 cases of acute 
appendiatis, with no dramage, the average stay 
was 122 days, m 10 cases of similar pathology in 
which drainage was used, the average stay was 
14 4 days In 167 cases of acute appendicitis with 
local pentomtis m which dramage was not used, 
the average stay was 13 8 days, whereas 33 
patients with similar pathology in whom dramage 
was used, remained m the hospital 17 2 days 
Fifty-eight patients with non-perforated gangre- 
nous appendiatis in whom drainage was not used 
had an average hospital stay of 16 7 days, 42 
patients m this same group in whom dramage 
was used had an average stay of 15 6 days 

In the next two groups, namely those m which 
perforation had occurred and those that pre- 
sented appendiceal abscess, no such companson 
was necessar)^ because very few cases m these 
groups were undramed, in conformity with gen- 
eral opimon 

These figures show conclusively that dramage 
prolonged the hospital stay in the first two 
groups In our senes an average mcrease of 3 
days m the penod of convalescence occurred 
whep dramage was used In the group of non- 
perforated gangrenous appiendiatis, the average 
hospital stay of the dramed cases was apparently 
shorter than that of the undramed cases This 
can be explained by the fact that the 2 mortah- 
ties in this group occurred m 2 dramed cases and 
death occurred on the second and fourth days 
Although the 2 patients who died had dramage, 
the number is insufficient to draw general con- 
clusions An additional fact to be considered is 
that the patients with dramage all left the hos- 
pital with some degree of discharge from their 
wounds and on this score undoubtedly had a 
longer convalescence than those not havmg dram- 
age Generally, with the passmg of time, fewer 
patients m the group of non-perforated gangre- 
nous appendicitis are bemg dramed Dramage is 
now practically limited to pabents with perfora- 
tion or abscess 

As a pomt of mterest, the Battle-Kammerer 
incision was used m all but i case 

There were two methods of treatment of the 
appendiceal stump, namely, non-pentoneahza- 
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coimjCATioxa 


A itnd} m madg of the Tiriom compUcatloos 
that aro* b reUtuo to the pathology foond m 
the appmdir b order to ace b which type erf «~a*> 
the Taiioui erwn plica tkaa r^ere ime IrcqncnL 
The fcJlowbg paragrapba wID be devoted to an 
conrTKTatkm of the* com pflea bona b rdatkn to 
path ologkalheadbgiprevloaalvQsedinthli paper 
Tbe btt ccmpIkattoD ftndied wma mfecdoo <rf 
the wound The enterioo of an bfreted wound 
wa» the preaence of bacteria m the fln»d obtained 
from the operative wound Wound Infectfooa 
were directly proportiooal to the aerKiaioe* of 
the bfectioo In our aeriei, ocorttfag ms 1 per 
cent b group I b per cent b groop U. b l# 
PCTcent m type mA b j 8 fi per cent m group 
lilH and b IS 5 per cent b group rv 
Of cour* patienti b whom dramage was bad 
tuted woe^ be tnen Ukdr to develop an bfec 
tioQ of tbe wound due to the poaBbQju of organ 
icTu h*tng djaaemloated from the drainage 
mto the vama abdanlnal In fplte of 

thia, however the rekdvefy higher peimtagc of 
mfe^ona apeaka for the probabffity of the wound 
being mfected by tbe operator'a h*nd« or by 
batmmenta at of operaban ^e fed 

that an tlw layen of the abdcenbal wad 
be protected Anting the entire opoadem m evder 
to mtnlmtj* contamboiloo of the wound 
Postoperadve Deui oc cur re d b 9 ataca which 
npj limi ts I 4 per cent of the total aenea Of 
the* 9 pabenta, 3 died FomteeD patients 
devdoped a poatr^wiathT abaceis which required 
tubaeqaait drabage. Of this grerup 3 aere b 
patienti with acute appendkitis, 4 b paboiu 
with acute appendicntii ^th local poitonllia, and 
7 were m patiuts «bo had an abaccMat the dme 
oJ operation. Yviepfakbitis and nrrdtipb \ivct 
abaceasca occufi c J b 4 patients, all of wh^ died 
Two were m paUienta with gangrene and pnfen 
tkn of the appendix, and the then were b 
of appendiceal aboceas There was one 
rswr of aubphreiuc abacen b a patmt with a 
perforated gangrenoua appoidlx. EmbohmUan 
of the puhnonarv orterv oc c lu red twwe but was 
not fstal Atclectasii uc cii rTc d b * caaea Phle 
Utia as s <T*Tqihr» rifm occurred 5 nnwa Pneu- 
motua ouJjj Tc d b 7 patimts One of the* 
patienti developed an ccupy e nia of the chest 


nacDiBicrr or norrAmm 
Although the mortality rate for the ki>t 
aenea Is t per cent and compares faiaiNr rid 
other reporta, we fed that an anahu cf tk 
deatha oo tbe basis of the pathological 
used b tbs paper k aorth while tad woeii Crrf 
to dispel the optimism that might be anted b) 
this low mortality (Table D) 


TABLE H. — MOtTAlITr ACCOinUO 10 
rATnOLOOICAI. OlOUW 


Vale ■] , 

Acats lrt« Itli 

locsl peritaoioa 
Cuainaca 
Noe pniwattii 
Pt riM Stoj 
ApfxaUcmJ sbiceis 


W an of the opbui that the Incorpcnlim d 
4 arpoate group of ctaea erf apreadlBg peohafth 
w mM oris a better clasrifiaoai of ante 
didtia. 

To detennina acnnatriy tbe t hat cw 
bekmf to loci a gr ou p would be tS ffrrl t, becaae 
aoch a chaipioBia dnrmda too much apoc 
•coal bsjwesajcri erf tbe MwtatiM witf®- 
not umnraal to set cases m which the Interpr^ 
lion at the rim e of opmtior was that of a 
■r j e s HIn^ pcTitcnitia. In many of th es e 
tie pcatoperative rcurveiy was » npM i™ 
uneveatfm that the mterptetatfcn at tpeisM 
appeared douhtfuL On the other 


expmncc oi wxuua ■ r~- . 

at operation with ermring postoperative rwenn 

that was more bebldng a case erf rfreadm* F™" 
tooibs, was frequfflt enough- ^ 

Thcit ratienb who presented fr« ^ * 
peritnoeal ca tv undoubtedly 
i- aw* of ipceadmg pmtcoltis- OaDpunog 
mortality oo tbe bosh of tha group li^^ 
arrived at the foDowmg- m the 


cases with * deaths, a mcctalilT of rt- pc 
in the group of peiiaatioo and gtngre* 
appeodk tW -ere *5 cssa »‘th 7 destH_J 


mortality rate of tS pm cent, and 


ppendkeal abacesa, there were 19 esses s 
deaths, a mortality rate of 3 A per c«it. 
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SUMMARY AND CONCLUSIONS 
A senes of 635 cases of acute appendicitis oper- 
ated upon dunng a 5 year period was discussed 
from Ae viewpomt of etiology and factors m 
mortality and pathology The total mortality 
for the whole senes of cases was 15, or 22 per 
cent 

This represents an unselected group of cases, 
the operations being performed by about 70 
different surgeons, including 20 house surgeons 
The technique must be as meticulous as in any 
major abdommal operation None of the mortali- 
ties m this senes could be attnbuted to the house 
officers as the patients upon whom they operated 
were all selected and a member of the attending 
staff always assisted at operation 
Smce the object of this paper has been to 
analyze the mortahty m acute appendiatis, we 
have discussed those factors which have con- 
tnbuted to mortahty and have found the impor- 
tant factors to be the duration of the disease and 
the use of cathartics Diabetes was also found 
to be a senous complication 
The element of time cannot be overstressed, for 
the profession and the public should be made to 
reahze the senousness of waitmg in these cases 


In a few patients the lesions progressed very 
rapidly, but these were the exception 

From our study we can defimtely assert that 
cathartics increase the severity of the disease 
The fact that the taking of cathartics will mcrease 
the risk of a fatal outcome m acute appendicitis 
should be more forcefully brought to the atten- 
tion of the public 

There should be no temporizing in cases sus- 
pected of being acute appendicitis when diabetes 
IS a complicating factor because the pathological 
process advances with great rapidity in such cases 

The group that produced the highest mortality 
m the senes was that of gangrenous appendicitis 
with perforation This is m complete agreement 
with the expenence of others as reported in the 
literature upon this subject Early operation and 
the omission of cathartics will prevent the prog- 
ress of the disease to the state of gangrene or 
perforation and thus the mortahty will be lowered 
The problem of treatment m such cases, however, 
IS still far from solved Smce it is a general rule in 
our hospital to operate immediately when the 
diagnosis of acute appendiatis has been cstab- 
bshed, we are not in a position to evaluate other 
methods of treatment 
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FEBROAEF IWO 


SOME EXPERIMENTAL AND 
CLINICAL ASPECTS OF THE 
USE OF HEPARIN 

T he recnit daiMOSlrttioti by the To- 
roato group that bep«jlQ ii not ooly 
aa uiticoaguUQt bat h il» % pn- 
vYntive of thiocnbosU and that In portfied 
fonn it hat boea admlnlftemf to living ani 
fptlt witboat inj uri o ttf rctcCkto bu brought 
tbit drag to a podtioa of great practical 
dJnkal Importance, 

njc first experfiaentt to mreatlgite the ef 
feet of beparin on thrombom »ere done by 
producing Ibromboab In periphertl vein* In 
control amaud*. By mean* of heparin thl* 
thrombosi* conJd be prevented In a high per 
cenUge of caae*. Arterial anaitomorf* wa* 
*uc£**afnl In a modi hi^er percentage when 
heparin mu a*ed Vcooui graft*, wUdi In 
variably became oeduded when heparin wa* 
not lued remained patent when tnccettfol 
expefiiaent* were completed, Hils 1 * the fiiat 
event in which venom graft* could be u*ed 
saccewiall\ Shioi»>-a t eipenment with an 


ertracorporeal loop abo provided further rvi 
dcnce of the effect of heparin in prrvtBllng 
throffiboaU, a* tbeae tube* would remain dear 
ao long u the dotting time wa* kept well 
devated with heparin Cardiac, valiea were 
[dated erperimenUDy in animal* heart* <juhe 
•ucceajfuHy when beparin wu med Art! 
fidal emboli which cauaed levert rtactkm In 
the waB* of the containing veaieli, could be 
rctnoted rucccaafoUy and veod* kept pa 
tent when hepann wa* med InnutDeromei 
perimenU on the portal vvatem heparin wa* 
•hown to be effective in pmentiiig throes 
boaii. Orgarx* were traupfanted and the re- 
salt wa* locfmiul b a high perce n Uge of 
case* when the drug wa* nacd Beat and Sol- 
andt demooftrated that coronary arteiiea 
wrhidb became oedoded after b^ectmg Klero*- 
log aobriona conld be kept patent with the 
u«e of hepann. The mural thrambus, which 
forma rapfcQy on the bfurted area, wa* abo 
prevented when beparb wa* given Tht*e et 
perimesta by ilurray ccunhfned with the evi- 
dence obtained from many dinlcal te*t* proved 
•atltlactOTily that beparb would pcerent 
threanboatt. 

Multiple testa were alao made to test 
whether or not hepann wa* toric. thi* 
fubatance went throuidi it* variou* *tagc» of 
purificatloa by Best, Charle*, and Scott, It* 
tordcpropertiesgraduaDvdlaappeared When 
these worker* finally succeeded b produdng 
the cryatallme banum aalt of beparin, the 
toiic propertle* dbappeared cojnpJctelT fa 
animala. 

With beparb b a purified form, which had 
been found to be non-toifc fa a n i nul* and 
which had been proved to prevTnt ihrom 
botu as wdl as dotting it teemed that a 
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•t Rather clinical J^ealed the fact 

ih 1® t“'"- '"ifbe 

.at the drug vfas ^ form 

3 find that this ^ a clinical test by 

ree from these ill /^ilkinson, m more 

^--^’n^uIreTVatnts there 

sensations fro untoward tea 

wete no thermal or ot ^hirt 

Clottme times vwy^ e ^th no d 

mnntes were 3 ,,gM mod.6eat.on of th 

effects , ',ni heparin had appar 

teehninne of som=«hat, - 

entlv changed the “ about half the 

tJerrere febrile reacti^^^^^ * e 

patients recemng eliminated 

toxic effects have ag ^^parin on 

‘several patien^-yU there has been 

mote than on 

no anaphylamt m any tinuons drip 

Heparin is f''“ m a superficial 

through a steel "''\^„aeed pat>en«. 
vein 1^ these lour site 

though ^eeks, theje 

m the vein for P veins 

has been no throm eSectiveness of 

7dresS”hrm-mittent intravenous ,n 

jections heparin, twelve chmcal 

With the use o P ,^^Een the 

emholectomies have be^^ of 

obstruction of the patent and the dm 

ttase vessels remamed P Tins 

,cal results h'cre ' i^taer embolec- 

,s rn great ' Ihative methods of 

tom.es and f„„„n.ed bv gangrene 

treatment which were 

m a high j,3m is a common post- 

^spulmonart ernbo and as it has been 

operative comphea 


i,q nrevent throm- 

“ "r *fin“ -- 

dred in this gr F final 

too small from observation that 

sions, It rs an m® ,aped 

none of the P'‘«“‘ j, „any of them had 

or embohsm even th ^ surgical oper- 

undergone the develop thro^ 

ations which m -gematomas occurre 

bosis and embolism H senou 

five cases but none of ^^^overed 

proportions and al ^ ^ ^erimentally 

AS R has been orloosen a clot 

that heparin ^^,os vessels 

,t IS obvious that 1 hgatured In 

left, which should hav ^ud 

ordinary good are tied off, heparin 

medium sued ^oma The bleeding 

^dl not cause a he prolonged by 

from a capillary bed p^^oesses 

heparin and the o change 

^ot on these moderately prolonged 

CTs“ tach are used m these clrnical 

clotting times wm 

cases t least one factor m 

As thrombosis is at seventy-two 

thrombophlebitis, a g ^rth 

patients with this the clinical 

Wpann The rmprovem^^^ 

course was '"^P"^""4ided much more rapidly 
ture, and edema subsided 

than in a control ^ treated for one week 

age, these patien s 

to ten days, at t ^erasing actively and able 
rvrere out of the hospital In these 

to be discharged ^rom th ^^^^t 

cases the clotting im varying be- 

‘three times the ”»;"^„tes future 
tvieen fifteen an may 

.ork may show that s , 

be the optimum but t 

quite saUsfactor^' level 
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J4S 

In tirtntj-€lx of theje palicntx polraonaty 
erabolUm bad ocaured Manj of the*e had 
tntisiv'c embolf*m» ghing the dlnlcal pic 
turt of a patient in txirtnu from thU diacmae 
Before treatment of the*e patlcnU an 
dertaken the poaalbQltv of further embo' 
lismi wij coniidcred becaone a ^tnotu aj-a- 
tern In which acti\T thrombosia fa UUng 
place almoat certoinl} contato* other throm 
bi which maj become detached at an> 
moment, UTuIe the group of cases fa loo tinall 
from which to draw condunona ft fa intereat 
Ing that none of these twcnt\ *ix patlenU 
died of erobolum One, or potafbf\ two 
might have had further small eoibolfamt 
within the fint few hours after treatment 
was begun but this was not proved The rc 
malnder of the patkats made a rapid re 
coeerj wjth etrir marked relief of the rea- 
piratonr and carduc distress u well aa relief 
of fj-mptoms from the penpberat thronibo- 
pblebltis present m most of them It fa In- 
tcrestlng to note that other workera, Olsen 
and Chargaff have bad similar experienoe 
with this t>’pe of case WhDe there fa Insuf 
fiaent c%’idence so far to ad\T>calc general 
use of heparin for thfa disease !t fa worth 
forther InrcstigntJon, e^ieaal]} as palliative 
methods onl) apart from operatwo are 
a wHable otherwise 

The high mortaliti rate from progreasliT 
thrombosis in cases of mesentcnc thrombosis 
iniTilving a sufliaent length of bowel to re 
quire surgical resection seemed to present a 
challenge to the cflecti«nesi of hepann In 
the portal srstem It was with great laUtfac 
tioo that Murra% and ilacKenalc observed 
the recovTfj of the first four cases of this 
disease in whom from tao to seven feet of 
bowel had been resected followed b> treat 
meet with heparin These patients are ahve 
and well toda for perhxfa %wr\ing from nine 
to eighteen months Two other patients who 


were treated with hepann died one of broo- 
cbopncnmonla and the other of pentomlk 
Postmortem eiamliution In both of these 
showed that there was no CTtennon of throm 
boafa and that the intestine was viable This 
was one of the roost Important and cntlcal 
dinltal tests of the effectireneas of heparin 

In a few cases of aplcnectoraj* for fanuTuI 
jaundice and other lesjoos In which portal 
thrombosis causes a high mortality heparin 
has also been used socceisfull) and no throm 
bosfa has occurred 

In coronarj and cerebral thromboao, there 
is a poasibUit> that heparin might be of 
s-aloe In presenting the extension of the dis- 
ease There ha%T not been enough of these 
patients trealed to know what effect hepann 
might bai-e In regetatjiY endocarditis »hea 
Infection and thromboixs arc combined there 
Is the possfbUit) that hepann might control 
the thromboffa ajsd combined with a Uood 
sterOixing drug this disease might be cured 
The number of patients treated in Toront 
U too tmali to draw condudons and this 
as moat other stages of this work must itlD 
be considered to be in the eiperimeDtal 
atige c\TD though encouraging r«ults 
have been obtained dsewbere In cavern- 
ous and lateral slsus thrombosis as weQ u 
la osteoTOj-elitfa when septk emboli are dis- 
charged heparin has appeared to be of 
value The number of patients treated Is 
too small to draw conclunoDs. 

In blood transfusions heparin has been 
used quite latisIactorQy cither by adding the 
drug to the blood as it fa withdrawn or fcn 
giving the donor a suffioenUy large dose to 
change the dotting time of his blood The 
results ha\T been latfafictory with both 
methods 

It IS interesting that in one dmlcal case 
Jlurraj' piaced the external jugular vein as a 
graft, in a gap in the popliteal artery sod with 
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hepann treatment the graft remained patent 
and functioned as part of the arterial system 
Several end-to-end anastomoses of mam ar- 
terial trunks have been done successfully m 
patients, and these have remained patent 
with the use of heparin This opens the way 
for a wide application of this principle in 
many injuries and diseases of the vascular 
tree, which were formerly treated by ligation 
with disastrous results m some While this 
work IS still in the experimental stage, evi- 
dence is rapidly accumulatmg to show that 
heparm is of great value m dealing with in- 
juries, thrombosis, and diseases involving 
blood vessels It probably has opened a new 
vista m the treatment of these lesions 

D W Gordon Murray 

TREATMENT OF CHOLEMIC 
BLEEDING 

C OMPETENT authorities have said 
that further improvements m the 
effectiveness of surgical procedures 
and reduction m the surgical mortahty would 
be brought about chiefly by studies on the 
pathological physiology of diseases requinng 
surgical treatment This t}'pe of work has 
been prosecuted with speaal vigor m recent 
years and m many fields notable improve- 
ments in surgical results have been accom- 
plished One of the most mterestmg advances 
m this direction dunng the past few years has 
been made concerning the enigmatic problem 
of cholemic bleeding 

Durmg the past three years several groups 
of investigators in this countr}'' - and abroad® 
independently have demonstrated that m most 
cases of jaundice or of pnmar}’^ hepatic m- 
jury a deficiency of prothrombin exists m 
the arculatmg blood which can be corrected 

>\\a»nxr, E P Bms-wioot K M tmd Sinra H P Proc. Soc 
Expcr BloL Med igjS ^7 

U R SsEmA M and OvniiLBrRC \ E Proc Staff Meet 
Clin iQjS 13 74-3a 

•Dw HESRik and GwnKD, JoiiAN"sx5 Lanccl 1038 i 730-721 


by the admmistration of concentrates contam- 
ing vitarmn K Several of these authors have 
pomted out carefully that cases of severe he- 
patic damage are encountered occasionally m 
which there is no response to treatment with 
vitamin K and that treatment in general is 
accompanied by many serious pitfaUs which 
can be overcome only by alertness and basic 
physiological knowledge of the whole problem 

Several investigators have noted that in the 
course of treatment of patients with hypopro- 
thrombinemia, vitamin K frequently cannot 
be taken by mouth The products formerly 
available were not suitable for effective par- 
enteral admmistration and a more pure prod- 
uct obviously was needed to supply adequate 
matenal for parenteral admmistration and to 
elunmate those unknown substances, other 
than vitarmn K, which were bemg given when 
concentrates of alfalfa were employed 

The chmeal apphcation of recent knowdedge 
concemmg vitamm K has been dramatic, but 
equally so have been the results of study of 
the chemistry of vitamm K Dunng the past 
year vitamm Kj has been isolated m pure 
form from alfalfa and synthesis has proved it 
to be 2-methyI-3-phytl-i, 4-naphthoqumone 
A vitamin Kj also exists and can be extracted 
from fish meal but its structure as yet has 
not been detenmned Several synthetic com- 
pounds, possessing high antihemorrhagic ac- 
tivity, also have been discovered and of these 
compounds, phthiocol and i, 4-dehydroxy- 
2-methyl-3-naphthaldehyde admmistered in- 
travenously and 2-methyl-i, 4-naphthoqui- 
none admmistered by mouth have proved 
to be useful chmcally Of these compounds 
2 -methyl-i, 4-naphthoqumone possesses an 
antihemorrhagic actmtj" nearly equal to that 
of pure ^^tamm Kj and for patients with hj - 
poprothrombmemia this compound is effective 
indaih doses as small as i or 2 milligrams when 

•Bis-ajn S.B MacCo.qcodaix, D W Tbaaxji S A ind Doist 

A J liiot Chem 1935 130 219-335 
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tdminijtered hj mouth toother with tnimt] 
bOetaJU. This product U Dot tohiUe in w&ter 
and farther itudles wDl determine whether or 
not It can be used parentenlly The cntn* 
pound Is simple, fairly stehle sod pooeises a 
high antibciDOrrhaiic activity Because of 
these qualitlet. adoption of thb compoond as 
a standard for vitamin K. has been suggested. 

The varfcaa synthetic products, no doubt 
win toon replace the more crude but effective 
concentrates of vitamin K now used and the 
arallabllJty of standardised materials which 
can be administered orally or mtravenousl\ 


ghu hope that surgical mortality attributed 
to cbolemic bleeding itself will be rdegsted to 
the largely of the past It Is perhaps wtH to 
remember that the tfiscovety of thyroxin gave 
hope fa the past that the cruder thyroid rr 
tract would sooq be replaced but time has 
proved otherwise It may be wise to cootfaue 
the use of the old but tried coocentrates of 
Titamln K which are known to be effective and 
witbout nntoward rrartiofii until the newer 
synthetic products baw rtenrud wider dini 
cal and rxpcrimeotal fawstigstkm 

Hoon R. Butt 
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REVIEWS OF NEW BOOKS 


T HL latest \ olumc containing the proceedings of 
theNew York meelingm 1937 of the^5iocialioH 
for Research tn Nervous and Mental Disease^ is 
the eighteenth consecutnc ^olume in an imposing 
group of research publications This entire senes has 
been mentorious for its continuous presentation of 
nen and reliable data of fundamental importance, and 
the present \ olume is no exception to this precedent 
A division of the matenal into three sections, 
namelj, anatomy and physiolog) , pathology, and 
chmeal contnbutions, makes natural the correlation 
of neuer morphological concepts of the circulation 
of the central ncr\ous sastem to disease states, and 
the application of constanth nca methods of treat- 
ment Particularh provocative are the questions 
uhich Bronk, Gerard, and others have raised con- 
cerning the effect of anoxia, oxjgen availability, 
brain metabolism, in fact, the alterations of cerebral 
circulation In a discussion of the hematoencephalic 
barner, 1 e , the blood brain barrier, King has re 
\nened the concept of “endothelial liarrier’’ as op 
posed to the concept of “lack of affimt) ,” and on the 
basis of his \ntal staining expenments he accepts the 
latter theorj as the one responsible for the failure of 
the brain to stain wth trjqian blue That is, the 
impermeabihtv of the endothelium of the cerebral 
capiUanes is not the cause of the failure of the brain 
to stain, rather, the failure of the subjacent glial 
tissue in the brain to attract the dye, as opposed to 
the affmity between stain and connective tissue in 
the other vascular beds of the body, accounts for the 
cerebral blood barrier His paper opens up several 
lanes of thought even if it docs lack complete 
finalitj of proof 

The book contains an outstanding chapter b> 
Soma Weiss on the regulation and disturbance of the 
cerebral circulation through extracerebral mecha 
nisms in i\hich there is a comprehensive review and 
discussion of the r61e of the carotid sinus, and of 
syncope, circulatory failure, shock, and cerebral 
anoxia caused by factors other than the carotid sinus 
in the production of many well known clinical 
syndromes related to abnormal cerebral circulation 
This chapter is replete with facts and suggestions of 
clinical application and importance 
This eighteenth volume does not, of course, settle 
all questions ansing from our lack of knowledge of 
the nature of the cerebral and spinal circulation and 
the pathological entities attendant thereon But it 
does represent a convergence of theory, experiment, 
and practice, it is an exposition of much new and 

^Association roi RxsEAitcn in Ner\ods and Mental Disease. 
VoL 18 of a Swa of Reseaich Pubheatjons The Circulation of tbc Brain 
aM Spinal C^rd a Symposium on Blood Suppl> The Proceedinjai of 
Association, Ntw York December 27 and 28 1937 Baltimore 
The Williams fit ^VUkins Co 1938 


fundamental knowledge of the morphology and 
ph> siologx of the vascular tree in the central nervous 
sj stem, and it is, above all, the result of co-ordinated 
research effort John Martiv 


T he authors have completely revised the third 
edition of Lchrbuch der Rocnlgcndiagnoslik ’ 
Ncarh every specialty has developed a massive text 
in which one mav find boiled down to the briefest 
space compatible with practical \alue the sum total 
of knowledge relating to its particular field of 
medicine Here we have such a fund of knowledge 
concerning radiological diagnosis The text docs not 
include anv discussion on roentgen therapy, but the 
preliminary' sections present a very detailed exposi- 
tion of the physical laws relating to x-rays, fluoro- 
scopic screens and x-ray films, and the general 
principles of roentgenography For details of radio- 
graphic technique, the reader is referred to the 
appropnate books of technical instruction 

The two volumes represent the highest mark yet 
attained in the production of roentgen diagnostic 
texts The first volume deals entirely with bones and 
joints , the second w ith internal medicine ^Vhen it is 
realized that nearly i,ooo pages are devoted to the 
radiolom of bones and joints, the skull and its con- 
tents, the facial accessory sinuses, and the teeth, he 
mil appreciate the tremendous labor involved in the 
production of the first volume The texLis unusually 
well done, only here and there are seen evidences of 
haste The illustrations are as nearly perfect as 
could be expected 

The second volume deals with the thorax and its 
contents, followed by the digestive tube, the biliary' 
tract, the unnary tract, and roentgen considerations 
of obstetrical and gynecological diagnosis The i ,200 
pages of the second volume match the first in 
evidence of great care in revision, so that all the new 
matenal on mucosal relief, kymography, tomogra- 
phy, etc , IS included 

The authors and the publisher ment our gratitude 
for such a splendid text James T Case 


T he booklet of 57 pages from the Pnvy Council 
Medical Research Council is based on a statistical 
study of the mortahty of appendicitis m England and 
in other countnes Such a report should be of 
particular concern to those who are interested m the 
study of appendiatis 

Many factors are investigated, such as relation of 
the mortahty of appendiatis to age, sex, marital 

>LEimBDC 3 i DEI Roestcendiaonostik. By H. R. Schlni W 
BKMch andE FriedL Athenl rev ed. Vot i— Skelctt Vol 3— Innere 
Oreane, Laipilg Georg Thieme 1030 
>Parvw Council Medical Reseaich Council. Special Report 
a w'S’ ApiOTdidtis A StatUtlcal Study By Watthea \oung 
and W T RujseU. London Hii MaJejty’a StaUonery Office 1935 


251 



SURGERY GYNE001j0G\ AND OBSTETRICS 


•me, tcrermi tnddfmrt- lod tSe pn^blm o< <Bct. 
R^ckau] diatribe tknudUtenlAdcao/ ppeodidtit 
to urbuilatke arc abo ftwUed. Tbere 1 * k> |reat 
Tariatkn b«t«ceo tbe uortality rates o( Fi>£t«ml 
and America. Further, deertaae h ihcnm tn the 
caac (atalltr U apDOuBdtk descite an apparent tn- 
cnaae la (M locidcnce the oiaeaae. Tua report 
pcrfoti oQt the great facreate in the mortaSty ot 
appendKitia in the tr l uiDta ^ whDa Is the 
ndddk decades then it a deercaae. *1^ mortafl^ 
rate for the Ugher aodal daat b fooM t be aboat 
tro and ooe half times greater than for the poorer 
aodaldaaa. Aithcmib at the first reading thb report 
aeesM mate of ttatiatfcal data, a more careful lod^ 
dbekna mas/ lotmating poiou cooemdeg the 
mortailty of appentBdlb. HaarTriVtaer. 

T he pfajicric variatlotta cd the brachral [dexns b 
disc turd by UTIfred Uarni In bit rmtqoe mooo- 
mph eatfUed Fit i/ar/Aabgy tf tJu 
PUm The book represenu ib eocchrtio&a of 
ainoat ^ yean oi melindooi amk cm a wlda 
variety ti tnimah, tome oi vhich becanae of Ihdr 
rarity had been obtained for itody arith great 
dl£(^ty The aatenal presented Is based od tba 
a thor'a drssection ot (lie bnchlal plexus la 
aaei (oe both tides Is aoa« rpecimnn) cBrlded as 
loOoirs yo hutsaa bdsga, 6 aothropiid apes, J7 
mcsleys, ud Bj other srhnaU and buds, Indodlng 
an daaaeB abon fishes from amphibia aM rntiki 
to primates. The amagesKrit of tha dorsal and 
TQilrsl drviriou of tim oems rrith thdr brtsdies. 
naatsg Lq ecnlfteet pstteros t the dorsal aao 
restnfcoopaMnt} of the Bab bads, led ihe otbor 
to bdlers that it b highly probable that the Demo- 
moKolat mpply la dlSereBt aolmab b mostoaefa]. 
If not Invariabk, guide t moscular and nervoos 
bcanoiofiea. 

The pkxra b clmplert in (be anoren •fth only the 
j upper spinal ner r fs rocirfbolina it b most con 
^ex In the piiiutcs. There b brief (Bsenadon of 
t^ Fueiblnger theory that muscle b t be regarded 
at the esd organ of nerve, and a brief Cre^rise la 
■ iffW oo the groM ttnictnre of the pectoral nraad 
In mammjh Tbs book b sfcdy QlaJtnted by 
etdmed pistes of the varloos types of (dexuscs, and 
esrb of snlwf w U trestra by a leparal and 
cmnplete dcsciiptkA. Thb Docogripn offers a 
ready arsd <~r"wne m<»sns for Lumparbon of tba pbros 
i th Tsiiouspiy la above the frog, end shoo Id prove 
to be of spei^ use asd iaterert t ctxspantJTe 
anatoczmts and teachers ol anatotuy 

Jow Uarm 

Cf ttal 


and Ohtttnted vtth 72 mgrarisgt, 

tOtroKa Vnmui fTtuam^ T>3lia»»s 




lotrod 
tn »« 


Tw»f But*. 

0iMi:>c\«w r>T.v,N» ^ , _ 

» UT>iin»£rTr 7 Thtrwmrt ■ 

omk ud rWia»hi lm 


tloo t tha subject It b Intaded t ^aitwiojti 

an lodghc Into gynecofoflcal patboiccy and t taht 

Ifl cw«fating d i al ci j lyadroaes lih tie rtu*! 
and mkroacopic patboiogy d diseases petahar to 
aomcn. 

The contents hart been arranged accordfani u 
anatomical locatloa rather than rimOarity s(<hs- 
easa. Thera are 3 sectlana, namely palbelcfy of 
tba valra, pathoJogy 0/ th nlroaglnaj ghads, 
pathology of the vagina, pathology e< tl* emit, 
anterior pltuitaiy gormdotropk bonnooc, the onrbs 
bormanes, nenstmation and Us ihtord^ gyneto- 
feflcal dbixriers of early pregBiocy pathology cf tb* 
endoroefrinm, patbolcn cotba rartanetrian. civ 
crSaneoni teriae dhoedm, pathology th: 
faUorfan tubes, and patbolcgy d the orsjy The 
aartions 00 palbokgy curxbst ol few pertinent 
statements about the clinlral tigus and lynrptoats, a 
dcscriplioa of gnisa and microaropk patwogy aM 
a fra Bscs oe traUmeat of each iesM ceoMdered. 
klaat of the coodltioM are fflastrated by drt logior 
photographs of the gross $petmaa and pheo- 
edaugrubs. The sect wets cm cndocnoolcic' are the 
out tanmng (eatuies cf tbb book. The subject 
matter b preaented la a dcUgbtfttl styie and U b 
cooduslve. 

Tbtsseof n aboczmdoct courses In gyaecolctlal 
patbtio)7 an sorrly hi need cf teatboel. lor 
fiudnti. rocsibly It vumld be pprupciale to offer 
soaa fO CTU tiaa vbicb might troades the appeal of 
WUbencmcA'sbook. TbalnqueaKyerfetrenlawoof 
rta<£ag ts dhetmcmlng The origual ISsttnitnB ^ 
gru* fpecunens anphcfognphi seat of thro btk 
darily and snlorrsnaidy nome a rcpndoctd is 
ctiot *n>a quality cf the pbotoaloucraplo b better 
but maDy of them shoold be replaced silk meet can- 
vmcisg OlustraUons. There b lack of balance. TS 
pages are derofed to pathology of li ovary ana ru 
of these pares are roesmsed W the rare Bmntr and 
(facial enaocrinal tumors 'fhb exceeds the space 
dnMed to the frequent and bi^jly impcrtsal 
cystadesomas and carcinomas in fact. It almcat 
equab the space aUotied to cancer of tie cemu 

Under erasloc of the cerm 00c reads, •Ti'haterP 
might to writ teal tbb tezl scmld only be perso^ 
print of view and oppoahig evidence could be teac^ 
advanced to crmtAdict the tated hypothecs. 
Wheoevtr suds debatable and un*ettied proWetn' 
are enajuntered, the poBcy foGov ed In thb book a 
t ijttif no doginadc statement but to Jet the reader 
judjocmily cbocaa hb sm side of the questkm. 
buck I tilt de b cnenmendable but the sectums 
on endoroetrionias and terlno fibcomywaas rs\eal 
marked drviatJcm from tbb pohey 

GetWR H. Osairrts 

T he secnod editkm cf Terihsei d Gewd 
Savtffv by ^amn H Cole, of Chfe*^ wd 
Robert Ftmsn , of St. Louis, has been pahBshed 

•"r-- a vr,s, 

0«Bt C la> rttt 
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recently by the D Appleton-Century Company of 
New York The original edition was the outgrowth 
of a course of lectures given during a period of 8 
years while the authors were at Washington Uni- 
versity hledical School and, therefore, was especially 
designed for medical students 
The subject matter has been presented from the 
physiological point of vieu with emphasis on surgical 
pathologj' and the general pnnciples underlying 
surgical procedures Great detail in the techmque of 
operations has been omitted purposely in order that 
the more important things might be covered within 
the scope of a single volume The second edition has 
brought to the student and practitioner of surgery a 
consideration of the very latest advances in a field 
11 here rapid progress is being made, and to this the 
editors themselves have nchly contnbuted 

Edwin M Miixer 


T he eleventh edition of Pye’s Sttrgtcal Ean- 
dicrafP has been recast and prepared by 
Hamilton Bailey The first volume appeared 54 
years ago This volume corresponds m many ways 
to what IS Lnon n in this country as “minor surgery,” 
but m England it is known as a “manual of surgical 
mampulations, minor surgery, and other matters 
connected with the work of house surgeons and of 
surgical dressers ” 

Twenty-eight contnbutors help to make up this 
volume which contains chapters on practically every 
specialty in mediane and surgery, as well as bnefer 
chapters by the nursing, legal, and dental pro- 
fessions Each chapter is concise, well wntten, but 
in many mstances rather superficial Practically 
everything that might confront an interne or 
resident durmg his hospital stay is covered in this 
volume of 475 pages 

All m aU, I would not hesitate to recommend the 
book to the mteme beginning his hospital traimng, 
I am of the opinion, however, that several of the 
minor surgery books, pubhshed in this country, 
cover the subject more thoroughly 

Earii; I Greene 


According to the author, Cancer Handbook of 
-CV the Tumor Chmc? is a bnef, practical treatise 
designed for a graduate course, and presents the 
views and methods practiced m the Tumor Chnic of 
Stanford University The booklet is a revision of a 
syllabus on the diagnosis and treatment of cancer 
pubhshed ongmaUy m 1937 

The manual opens with a discussion of the cancer 
problem and is followed by a chapter on the princi- 
ples of radiation therapy The other chapters deal 
with cancer of vanous organs The treatise contains 
much valuable and mteresting information about 

‘PvE 6 Sotoicai Hanmciait a Manvaj. ot Soscicai. Majotuia 
^ONS Minor Subgeey and OrBani Matteiks Connicted with the 
W oEE or Hodse Sdbqeons and ot Sdecicai. Dsessees Eit«d by 
Hilton Mcy F R.C S (Eng) nth ed Baltimore The WUlhum 
K Wakins Co igjo 

*CaNCEE HaNDBOOE ot the TdiIOR CUNIC, StANTOBD tJNIVZJtSlTT 
tooOL OT MroiONE Edited by Eric LUjencranti MJ) Stanford 
Unlveiaity Callt SUnford Univcialty Press rgjg 


cancer The booklet is nicely compiled and the 
material is well arranged Some of the photographs, 
especially those of melanomas of the conjunctiva and 
ins, are eicellent The author has undoubtedly 
succeeded in presenting some useful information on 
cancer in the brief space of 100 pages, but it is sug- 
gested that more care imght be given to the selection 
of the bibliography in future editions 

Max Cutler 


T he book entitled, The Endocrine Glands,* is 
valuable The author has had prolonged ex- 
perience in clinical endocnnology To this personal 
advantage is added an exhaustive presentation of 
references with each subject discussed These refer- 
ences are introduced between sections of the text, a 
convenient form of arrangement which brings the 
literature to the immediate attention of the reader 
History, pathology, and physiology are thoroughly 
discussed in each chapter Many photomicrographs 
of the pathological histology of the endocnne glands 
are included The author’s views on treatment are 
given throughout, sometimes at vanance with more 
generally accepted views, but these also are pre- 
sented in full Paul Starr 


T he work of WiUiam Wolf entitled Endocnnol- 
ogy ill M odern Practice* is a large book and is 
evidently an attempt to present endocnnology to 
practitioners of medicine who may not have other 
references available For such readers it is un- 
fortunate since the subject is presented m a falsely 
suggestive manner The discussion of many sub 
jects IS diffuse, including debatable matenal that is 
not cnticaUy debated and not documented in any 
way Isolated reports of success with questionable 
procedures are pven as suggestions for treatment in 
a manner that is quite hke informal chnical gossip 
This can lead only to the disappomtment of the 
doctor and his patient and to the discredit of 
endocnnology 

After the presentation of endocnne diseases, 141 
pages of unfounded speculation as to the possible 
endocnne factors in internal mediane are produced 
Valvular heart disease, it is claimed, may be caused 
by diabetes with decided improvement when active 
antidiabetic treatment is given An alphabetical 
catalogue of symptoms and their possible endocnne 
causes is given, such as pain in arm, Dercum’s dis- 
ease, hyperthyroidism, angina pectons, brachial 
neuntis, rheumatism, fibrositis, myositis, and 
trauma 

The wholly misleading and unreliable catalogue of 
endocnne products, m which matenal for oral ad- 
ministration IS given as prormnent a place as potent 
injectible matenal, is again included No evaluation 
IS attempted The Amencan pubhc must spend 
thousands of dollars annually on much of this 


•Tra Endocmne Glands, By Max A. Goldriehu M D New tort 
end London D Appleton Centnjy Co Inc. to30 
‘Endoc^oidot in Modern Practice. By William Wolf M D 
M.S Ph D ad rev ed- Philadelphia and Loiidon W B Saunders 
Co ip3p 
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medkiM Ibe pmcriptioti of «hkli U HLhnni^ to 
the p*lkat and dbaopoiaUm to the doctor It h 
an/octTmat that It ihiratd b« ncoismauM in thb 
pobeatkm. P trLSxaM. 


T HEtcttedofitloocfJe* hJ InlenaiStcrttuiu 
b U>* rmh ol the coUibocitfTt t 3 ortx d vj 
AiocTiam aoLboriUet oo the fnadamental praUem* 
d lei. Each cootribotor bai afaio rrriewtd, dl- 
gwted, and evaluated the faat morln* &eH trf Ma 
•pedal lalcrctt. In this vap the rcWti of thootaiMla 
ci artides axe reduced t ccmpeefaeiatTe taf Tc pa 
Unied alth vorklnf UbUofrapUea. The aal of 
these hbon to stodcots, practltkttKn, aod to- 
restiitaton b localculablt, alxtce even tpedafictcan 
•caitdy hope to keep pace alth the peopeas to more 
than a few o^ the tepio c o vee d . N book errg* tn 
any lancuap to diaUeii(e the topremacy d thb 
aork in aatborltatireneai or m«npfe h»i n i p » i >A«« 
FKc mate aectknt treat tbe loOowiox nbiccta 
(i) the b iolnci cil barb ol eei ( ) the phyaiokify o< 
the sex dandi fom ccQs, and ecemu r y orgtaa 
Q) tbe bsochembtry and aaaay d noadal b o rm on es 
U) tbe hypophnb and the CDoadatrupb: barmones 
ol tha blood ana oilne tn relaUoo to tbe reprodactlra 
fjatem and (5} addUtooal (acton la aez lenctkn 
ukI eodocrlnt appCcatioai tn man. 

Several ner coetrfboton cover certain ckaety re- 
lated nb}ecU ahtdi have made canmaBy rapM 
propesi \oUhk b the tadorioa erf aB the ex 
peruBoitaJ erldeocecoocendaf the eodoolaotacycrf 
MX fonetkn that U brrely d e to theemt advancea 
made b the dt e aibt ry d eaale and female bormoaea. 
and to the extessfve tady orf the many fanctloBi of 
tbe pitmu/y tod d the btcrrelaooa betattu 
esdoodne 

T rrvltir adrqoatefv ihii eMoamenul pobBca 
tlos aoold doubtleM oe chaOesce even to ita 
editor Tbe present rerleaer must 11 ^ t hb remarks 
to praise and fratit de for aa aecompfashment «aU 
conceived and admintdy earned ooL It b certala 
that the enihusmsffl ith wbkb the Ervt etfatkn vas 
received aod the popniaritv hlcfa it deservedly 
merited vQl be extended to tbe oer edition This 
may ba predtcled sriih confidence becaose so many 
imprcpveinents and chanfes have entered that the 
farraer edition, after only 7 years erf service, becomes 
t larfB de t re e obsolete In tbe alone 400 paces 
bava been added t thb aecood edition. 

National pride IQ be mtified in o b s er r t ac bo« 
eiteTssiTeiT and int ms lvt ly Amencan investicatora 
have CDOtribated to thb field. Oar conntry hu be 
c eas e tbe center b ahiefa the moat Lmpmtant db 
covciles from the neaer attack b sex problems have 
been made. Stm more remaikaU b tha decree ( 
sUch anatombta, toolofUts, and cbemlits have 
taken cvet thb tdd. Tins trend b reflected la tha 
roater orf coBaborators ahlch indodes bat one 
fthyskdofist and t« cQniaans. L. B. Axrv. 


td 4 m Ittti u.SsncT>v«s. h rrn or aerr^r Xis wb 


a>iwic 


T UE pubikalion, i jrtfvsr I oar b fuDy ip | 
tha standards 1 ob( tines set by these peoalarH 
nsrdka i wiilera. The srerk b condensed sad u the 
point, ytt the others have Dot loat dabt trf (he 
Important tah)ects which re weD cermed 

chapter on anatomy discmisu the veias erf the 
lower ErtremJty la crea t detail which maiej h oner 
t UnkupbtertbachaptenoopatholaKyoiTaricaw 

veins and their treatment. Thouch the dmjia aa 
pathoio^ of treated rarlcosa veins b ih^ tt 
tbe sohj^ very dear and definlta. 

Tbe tbors uva clean more than afoii ipace I 
the examination d the patient. Thb h hcstly so (« 
It b probably the moat important part d tha treat 
ment of vsricoaa veins. Thb chapter b very rrplrta 
with photofiapha and dnwiop which Ucether Uh 
thdr lasts mAe the s^y erf tha veaou ion b 
vancoae veias very dear and positive. 

The chapter 00 treatment, which b partic&hxly 
good, ferfloa the principles and theories dar e top e d 
over a loag period d llnse and portrays larje 
volume orf srert both diskxl and pdvata However 
tbe chapt er on varscoae nicer b very short and not ap 
to tha standards orf tbe rest orf the book. Tbesuthen 
•cem leas UumumJ with thb compOcsliofi. 

It b s book aeB worth pentsa] by any ooa at al 
tnterested la thb inbject. H. O. M cfviiin a 

T he second rube d etfilloo orf A TedUd *f 
^trjrry* baa appeared 3 years after the fim 
edldoa was printed Tbe beck b divided bt 40 
seetloas or chapters destlac *ith aB hnneha erf 
ssi i f ei ; Tbmaisteae tgoeo-a thorslothrbeek 
■lildi b 6q 3 pages is lesctL Tbe co-tnthon ce 
ctfve teacbm sm fnetiwmen erf sargey >t the 
present lima and the book rTpetscnls an up-le-dat 
cnrfnioe npoe modera rot g tr y K tmaber orf recat 
ennnees in nrclcal both aa to therapy and 

sorficiJ procedores are added by srrtral new cm 
trfbators orf note Tha editor bai used good Jodg- 
ment lu salactiuc his cooLribotort, and Itb few cx 
captions has seized oalsUrsdlng authorities apoa 
the varloos mbbcti. 

Tba new edition is quit tlnidy as ais ail m* 
ediboss erf medical boots. One wwld expect U t 
bo po»njg t record more raxlily and acenrsmy tb* 
rapid ehanges in rurgical opinkas and [a ogress m 
bock of thb kind Ith lU many a than than (n tk 
tprihcnk. It ha manv dvxntages OT tr tha 
■will tanibook on soigery mch coc H i n a so nntea 
repeti bee erf prwioos editions. At tha pfO»«U tli^ 
with the InlemiTa ipecbliislica. It fa impimh* for 
one or two uthors t ba cpiafified to do ‘ 

■n faruches orf suigefy or e%en to a law orf ta* 
spemhtca, . . 

As rerfer en ca book for tha suneen, giadnsX 

stndent, ce*raJ pracdtlooeT oc even the blerabt, B 

■ “rU! 

as MD TACS MMwr fWfciHf*- 
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fills a great need in the rapidly changing surgical 
knowledge and practices There may be some 
question as to its value to medical students as a 
textbook because of its exhaustive character, but for 
collateral reading and reference it is a great con- 
vemence, eliminating much lost motion used m 
searching the current medical journals No practic- 
ing surgeon can afford not to have the book available 
for needy reference 

Let us hope its editor wdl continue the practice 
of frequent revisions as the occasion anses 

Albert 0 Singleton 

T HF, author of Proctology for the General Praclt- 
hoiier'- has written a 375 page book especially 
designed to meet the needs of any general practi- 
tioner It IS a practical manual offenng exphcit and 
ready reference for the day to day problems in 
anorectal diseases 

In spite of the publication dimng the past two 
j ears of several very good volumes on rectal surgery, 
this book wdl fill a long vacant place m the general 
practitioner’s library It is definitely not a book for 
the proctologist or the general surgeon who is weU 
grounded in the pnnciples of rectal surgery Unhke 
many recent books on this subject, which lead the 
general practitioner to beheve he can treat aU rectal 
conditions in his office, the author points out those 
conditions which are definitely not suitable for office 
care Controversial matter and subjects of no real 
benefit to everyday practice have purposely been 
omitted 

One of the most useful chapters in the book is 
entitled “Anorectal Symptomatology ’’ Bleeding, 
pain, protrusion, discharge, bowel habit, and anal 
itching are analyzed from the causative point of 
view This should enable the practitioner, who does 
not frequently come in contact with rectal pathology, 
to make differential diagnoses 

History and examination are given adequate 
emphasis for this type of book The endoscopic 
pitfalls, errors, and dangers of snap diagnoses are 
pointed out The examination, from external in- 
spection to sigmoidoscopy, is descnbed with a 
running reference to the pathological conditions 
usually found m the vanous ffivisions of the anus and 
rectum Pictures of instruments and proctological 
methods are freely utilized 

One chapter deals with the non operative as well 
as the operative treatment of internal hemorrhoids 
The author lists nine diHerent solutions for sclerosing 
internal hemorrhoids This is bound to be rather 
confusing to the occasional rectal therapist How- 
e\cr, in general the technique of hemorrhoidal 
sclerosis is ably handled The clamp and cautery 
operation as descnbed may give one the false im- 
pression that it IS the operative procedure of choice 
There is a useful chapter on rectal, anal, and 
penneal sjmptoms of urogemtal ongm As added 


features, chapters are included on constipation, 
diarrhea, parasites, and therapeutic suggestions 
This last consists of formulas for enemas, imgations, 
and methods of reheving anal pain 

Thomas Jakes Merae 

G ross anatomy, the oldest and the most funda- 
mental of the laboratory saences contnbuting 
to medicine, finds itself today in the position of a 
pedagogical stepchild From a traditional 1,000 hour 
course, it has in some quarters been compressed into 
a curtailed pmrtion, managed by racy methods m one- 
fifth or even one-tenth of the onginal quota of time 
Its hours have been reduced in number to make 
place for the new and necessary courses which teach 
techmcal methods essential to the specialities, for 
those which are designed to correlate the several 
divisions of a science, and for the courses which 
strive to bnng into rational mental fabnc the facts 
gleaned from laboratory and dispensary Beleaguered 
by this enthusiastic medical soldiery, the anatomist 
finds It difficult to tram his students with the old 
thoroughness If he is to succeed in even the ade- 
quate discharge of this commission, the teacher of 
anatomy must put his students through their paces 
unhampered by any impediment, and give to the 
medical and surgical recruits only that information 
which is basic. In other words, it is necessary for 
the student to receive wise and skilled laboraton' 
mstruction, and books which are texts and not en- 
cyclopedias should be used. 

In Professor HoweU’s Gross Anatomy, a Brief 
Systematic Presentation of the Macroscopic Structure 
of the Human Body^ the teacher and student are 
presented with a treatise which is designed to meet 
these modern demands The volume is concise, 
consisting of only one-third as many pages as the 
older books, yet it presents concepts as well as 
descnptive matenal It has judiciously omitted 
histology and the microscopic portion of neurology, 
somewhat astomshmg, and doubtless pleasing to 
some instructors, is the introduction of a propor- 
tionately large amount of comparative anatomical 
matenal 

Through much of the book the systematic ac- 
counts are handled with courageous brevity In 
descnptions of the mdividual bones of the cranium, 
discussion of the complex articular relations is 
omitted, in the case of the long bones, the attach- 
ments of muscles are not presented with tedious 
detail, the section on each of the organs of speaal 
sense includes the accessory structures, that on the 
organ of sight, for example, including not only the 
eyeball, but the glandular, nervous, and vascular 
contents of the orbit, and the eyebrows and eyehds 
In presenting the anatomy of the blood-vascular 
system sinnlar brevity prevails, only the essential 
relationships of the larger trunks are given The 
lymphatic glands and vessels are treated with un- 
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Machoscopic SraoCTCBE or pm Houan Body By A. Brazier Howell 
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otutl coodvM** the nUtkais o< the ofpm* tbc 
dlccstirc end tb« arofetdu] nUeua ax* handled 
EL*«i»e. 

rktnm axe the maiutaj' of Gftst AntUmtj 
Without kococnphT aoatocBjr voold be dental- 
tied a ctoc e , Iw nnidi of Iti txaditiocal attiactka 
and dtachaxce but a cofor lej t haU-cerrfaB to tta 
ttodcnti In whaterer coitnry The batata alikfa 
PrcdcMux Ho^cQ oaes axe Infenloailj diafraounatic 
and ucoaQ^ orixlnal in aracntloo they axe npple- 
mestaxy to tbw aTaOabk m rrintax ttaaea ■?><< 
aanmedly they axe not Intended to portiay the de 
taUf of anatotnkal dlMectiana. 0( th* 5^ tDortiatkiti* 
In the textbook about half or a? axe gnm anatofn- 
Ical, aereral of thcM belnf porefy aebamtk, 7 axe 


embryofotkiL 7 contraxatire 
neuraki*ie*L TT* portxinai dmfcpMetaj 
anatomy ahoold prov* terrlctable In 
beginner to andentaod tbe fom and ^ 

•troctnm ai they axa encountered In the 

thoeeiho bg the reflect k»t of the peritooenia, the 

ttaitJocmalloc of the prindihe veaooj ^on, 
dCTtfapment of the pharyngeal gUodnkx dertn 
Urea, axa oaefol adiSttom to an anatomleal texlhook 
ahhomii they axe not new In concept. 

The explanatocy notet on tcrndai^c^ and 
topography wU be of a trtx a ace t then0T{ce,aa iQ 
abo thcH inlxodnctory paxigrafha t each dnptcr 
whkh pceaest general lafomalloa oo tbe bodily 
•yalema. Eiht Anjoc. 
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Cturt SbTiriBf tbrdecitMnlfiemSifS ctf lolmicB lo oaodkolif 
tnxo 9 f- 9)3. 


mwods li cpMi defgd. At the upotae of seem 
mg to be dogmatic utd Tith tpoio^ for 
presenting veO knovn facts these piiadples 
may be DSnmarued as follows 
1 Btwusiisit EemoTTha^ to the axine 
of rqMdnng a wound mttst be coatroUed If the 
appo^tloa of the wound edges or surfaces a 
to be accomplished. A Urge blood ciot, eren 
If sterQc wdl d^y the fibroplasia vhkh 
the w otmd •orfaccs. But the control 
of hleedmg must not be cormtcracted by the 
devrtaHiatkm of tissue by the use of maas 
ligatures or heavy ligatx^ material whki 
faTOra infection and delay* healing 

3 InftcUcm must ht diminal^ cj fsr <u 
^ossibit (a) It IS abaolotely ewential to 
eidiKlc \-i^ent pathogeme bacteria by the 
use of iteriliied Instruments and snppUei, 
mtact gloves— the boOed hand— and b> the 
careful TT^g«ving of mouth and noae thos pro- 
tecting the wound from the pathogenic organ 
of the respiratory tract and orophaijm!. 
It u DOW generally recogniied that the skin 
cannot be iteriUred becaitse of hair foDiclc 
and sweat gland bacteria not dimlnated by 
any known genniode. But by carcfol pte- 
Uminaiy deaming with soap and walcT fol- 
lowed by a chemical hacterfoda] aofution a 
rclaUveh dean skin can be attained Careful 


qduskip of the aldn edges during the open 
tioa, and kerptog out of the wound cxetami- 
nalfd instrmneQta, and salt sohdoo 

wiD Trilr«mtT» the «V<r> enritamifun ts. Thc 
cattral salt solutjoii bowi, used on so many 
opentifig tables to wash oe wrpe instnnaaiu, 
is the most common unrecognUed datribut 
Ing focus m an otherwise aseptic technique 
Instmmenta cnmmg out of the wound should 
be dbcaided and reboiled not touched, wiped, 
or polished by the dillgait, well btentioned, 
but faeapeneiiced student nurse or assistant 

b In aoddental wounds, unfortunately so 
common in oar day of motor accidents and 
world wars the deritalixed cortaminated 
tiasue* most bo cut away and the wound 
thoroughly irrigated with sterile normal aelt 
sdatson. The late war dcmcinftiated tha, 
and •ufasequent yean have craroborited tMi 
casential piinaple. 

c. Foreign bodiej such u heavy ligatures, 
sntuTes, and drains should be reduced to a 
minimum Drains should never be used in 
the repair of dean wounds unless oncemtroOed 
hemorrhagic threaten* vital structure* 
by pressure of blood dot or retained bJood. 
Foreign bodies predapose to Infection in a 
wound which otherwi*e would take care oi 
contaminating bacteria. 
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d Bactenostasis by means of chemothera- 
peutic measures Dunng the late war the use 
of DaLm’s solution with various modifications 
of the Carrel technique demonstrated the more 
rapid healing of contaminated w'ounds than 
wnth ordinarj'' dressings D6bndement of con- 
taminated wounds was shown in the latter 
part of tlic w ar to be more important in ob- 
taining pnraarj' union 

In die last 3 years a new principle of intro- 
ducing into the body and interstitial fluids a 
bactenostatic substance in the form of an 
azo dye containing a sulfonamide group has 
very largely revolutionized our treatment of 
hemoljtic streptococcus infections In the 
form of sulfanilamide, prontosil, and sulfapy- 
radine, %’anous salts of the azo dye are admin- 
istered by mouth or parenterally to combat 
hemolytic streptococcus, pneumococcus, and 
colon bacillus infected wounds and as a means 
of preventing potential!} contaminated 
wounds from becoming infected These dyes 
act as bacteriostatic rather than bactencidal 
agents, giving the normal body defense mecii- 
anisms of the leucocj tes, reticulo-cndothelial 
cells, and immune bodies the upper hand in 
disposing of bactena in the blood, in the 
tissues, or on wound surfaces before thej have 
a chance to multiply and destro}' tissue They 
are espcaally effective in the rapidly diffusing 
and virulent forms of hemolytic streptococcus 
infections, such as streptococcus Ijnnphangitis, 
cellulitis, and erysipelas 

3 The severed tissues should be replaced and 
maintained in apposition to as nearly normal 
anatomical relations as possible This is rela- 
tively easy in clean incised wounds, especially 
those made by the surgeon in his approach to 
surgical lesions, but it may be difficult or im- 
possible in lacerated or inflamed tissues In 
accomplishing this apposition and maintain- 
mg it, mechanical measures of suturmg and 
pressure have been developed and are used 
by the surgeon But in applying these me- 
chanical measures he must constantly bear 
m mmd the following great and most impor- 
tant pnnciple so often disregarded by the 
mechanically minded surgeon 

4 The restoring and maintaining of nutri- 
tion of the tissues involved in the wound is 
important Devitalized tissue means necrosis 


TAIII 1 I — W'OUND HEALING BY SUTUKE JIATE- 
RLAL— CLEAN CASES, I932-I938 
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and inevitably infection, which the healing 
process in tlie tissues may or may not be able 
to handle This maintenance of nutrition, or 
avoiding of devitalization, of the tissues in and 
about the wound is dependent upon (a) pre- 
serving the blood supply to the tissues, as far 
as possible, by avoiding mass ligature of 
vessels and their surrounding muscle and 
fascia, using fine pointed, instead of blunt, 
hemostats, and ligatures that do not have a 
tensile strength more than double that of the 
tissues ligated, (b) reducing to a minimum the 
trauma caused b}' blunt hemostats, large 
needles, and hea\T suture matenal, and the 
tension of tight sutures m repairing the w'ound, 
and (c) avoiding the application of pressure to 
the closed w’ound, by dressings and bandages, 
greater than the impaired arculation in the 
repaired tissues will stand 

5 The patient and the repaired wound 
should be placed at rest This can be accom- 
plished (a) by eliminating pain dunng and 
after operation The proper selection of the 
anesthetic and pre-operative and postopera- 
tive sedatives is essential, (b) by supporting 
and immobilizing painlessly the repaired parts 
until fibroplasia and nutntion of the wound 
edges are completed, and (c) by elimmatmg 
tissue tension caused by tight sutures, muscle 
spasm, and distention In many wounds 
tissue tension causes pam and this results m 
muscle spasm In the abdomen this predis- 
poses to pulmonary comphcations and wound 
disruption Bowel distention m intestmal 
anastomosis results in tissue tension on the 
suture line, leakage with pentonitis, or fistula 
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formation The tac of the Miller \bhotttubc 
m intestinal resectloa has eliminated the toe 
of enteiTJstom) and has reduced the hazard of 
Ileus more than anj other known tberapeatlc 
measure. 

6 '\ermai tlsjiu meioMwm should be rt 
stored and mainiaiHed Great advances In 
blood chemistry have been matte recently In 
this field of therap) by determining and mL^lii 
talnlng (a) fiuid a^ etectrol>'te balance 
(b) carbohydrate metabolism (c) properelun 
ination of body eicretkins and (d) by pre 
venting and correcting cardio\’aacQlar dis- 
turbances. 

^Ith these prinaples understood and appre 
dated b} the surgeon in the course of his 
training it Is most gratifying to observe bow 
Incvit^v his aolldtoui care develops m the 
closure of his wourKls and how Inviriahlv be 
demands finer instruments and finer sutures 
and bgatures m rewdring tissues. UTietbcr 
he uses catgut or sHk U of little Importanoe 
proN'Ided Im has the philosophy and the 
soUdtDus interest in repairing acddestal 
wounds or the ones tie has to make In the 
course of his surgery U be has these he wiD 
develop standard and a critique that wQl not 
tolerate unnecessary tissue trauma and alov 
enly wound repair He will Insist upon dodag 
his own operative Inctsiorta. He will keep 


careful records of hn wound hialuig and wfl 
strive for the 90 per cent of dean wound bn] 
mg knowing that the too per cent Is a Iml t 
approached but never actual!) retched. 

Recently In the Luterian Oratsoa d£lrveT^d 
at the meeting of the Csnsdun iledkal 
Aaaodation In June of 1939, the speaker called 
atteatioo to the eflcct m carefully obimini 
and recording dean wound healing with an 
annual reporting of the results m a dlriic bar 
Ing an adequate bacteriological laboratory 
under the superrision of a surgeon trained and 
iotercsted in bacterldog) 

AO real surgeons ha\T been iDtcxcsted m 
wound repair Pari, John Hunter lister and 
Halsted were constantlv itud)'ing the care of 
wounds, and cootributed fundamentally to 
the pennanent literature on the inb}«t, 
TVy were acalcms In the training of the 
voung surgeon m this phw of his science 
and art- Certainl) there fa do more durthfc 
aatfafaetjoa than that 0/ watching the dercl> 
opmcxit of a constTuctlve atUtucle hi wound 
billing b the resadent cuigeoQ danng hu 
apprenticBship. InasonKh as we make woondi 
m our work as surgeons, we certainly sbcnld 
be cDBstantly striving to repair these vooods 
b as ideal a nunner aa poaalUa. This fa a 
tradition unique m our prefessicio and we 
afaould cherfah it. 
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lUte tlut ‘pulmonaiy tubcmiloiH provides 
the moft eitreme crample of the fncreued 
consumption of vitsmln C The difly acre 
tton for a. ■tsndardlzed diet falls to about 
one third the controls, and the response to 
three da.\'s testing dose is isegUglble ' Martin 
and Heie demonstrated the eiditcnce of a 
hjpoidtammoils doe to a lack of Mtamln C 
m a large majonti of toberenkra patients, 
and the degree of fcypontamlnoes was found 
to parallel the extent and activity of the 
tuberculous process, Greene Steiner and 
Kramer showed that generaliicd tuberculosis 
deiTiopcd more rapidly In anhrtsl* chronically 
deficient in id tsmm C *hsn m non-scorbutk 
snrmaU and that chrtmlc idtarain C de 
fiaency combmed with a tuberculous infectloo 
causes a significant ibortening of the survival 
period Leicbentrltt gave large ammnts of 
orange juice to tuberalous guinea on 
norr^ (facts and found the survival period to 
be twice as long u that of tuberculous anhnsls 
on a normal diet alone. 

SimiUrly Haxde Rothsteln and Ratith 
found a >*05 Icrw rate of ocretioa of vitamin 
C b pneumonia which indicated an boeaaed 
consumptkm of this vitamin b this dlaease. 
^ ogl applies this knowledge b his treatment 
of pnenmonlaa by large doses of vitimb C 
Aa soon as pneumonia u diagnosed the patient 
recrives too milligrams of ascorbtc aod sub- 
cutaneously followed by dally doses of from 
soo to 500 milligrams, dependbg on the ae- 
verlty of the disease. Pulmonary a bscc« , 
chrome pnemnonia, or carnlfication never oc 
curred b cases treated in this manner 

Inartudyof 17 active cases of oateomj'rfitis 
(17 sam-cured patients, 16 healed, and 10 
controls) Abassy Harris, and Hill (s) found a 
diminished rate of excretion of vitamb C fa 
the urine and a lowered rc^xjuse to test doses 
of -vitamb C Indicative of an apparently 
increased usage of thu vitamb dn^g the 
Infective process, greatest b the active cases 
btcrmedlate b the semi-cured and normal 
m the healed 

The frcipicnt occurrence of vltamm C de 
fidenci suggests that other vitamins mav be 
e(jutJlv defiaenL Jeans and Zenlmlrc using 
the abilit) to adapt to the dark as a test lor 
detecting itanun adequacy found that 36 


per cent of a rural group and 53 per cent of a 
vfllagc group of Iowa children presented 
evidence of vitamb A deficiency 

Jeghers b a study of a group of rcedical 
students who presumably should be 00 fairij 
adequate diets, found that 35 per amt were 
defident b vitamb A u dctennJned bv 
photometne tests, and 13 per cent had rHnti-ti 
manlfestatxins of the deWnev The chief 
manifestations of such deficiency were night 
blfaKbcss, photophobia, drj ikln, dry con- 
junctival blepharitis, and foUkulai hyper 
Eeratosb Evidence was also oblihied troo 
this study that infections were more nomeiuus 
and severe among the defiaent students. 

Thrrty-dght patients enterbg the Stanford 
Lane Qlnlc for medical and surgical are were 
studied b\ the Hecbt apparatus for dark 
adaptation ihubebg considered a moderately 
accurate bdlcaCon of the degree of vitamb \ 
fnffideuc} or defidescy To our astonisb- 
ment, 10 patknti, or 3d per cent showed a 
markni defiidencv m vitamb ^ 9 ox 14 per 
cent, showed a mild defidency 10 or »6 per 
cent, were normal and 9 or 14 per cent 
abowed a supenuffidency of vntamb A b 
theu* dieta. In other words, ODe-half of the 
ordbary run of the mill patients who 
present themselves to s free dmic for treat 
meat are defident b their intake of ntamb A. 
Eight patienta, or 30 per cant, were night 
blind. 

“nic effect of such vitaimn A deficiency a 
moat pronounced on the epithelial structures 
(67J These undergo an atrophy followed bv 
a reparatJiT proliferation of the basal ccHs, 
reptaciDE the normal columnar cells by a 
stratified kcratinixin^ cpithelhim. TTifa kera 
tnuxbg metaplasia mvolves (i) the saUvaiy 
glands, mdnobg the submaiilltry parotid, 
and aD ac ces soiy ^ands of the tongue Vwcnsl 
cavity and pharynx, (3) the respiratory tract, 
bdudbg the narci maxillary ibuscs, trachea, 
and bronchi, (3) the genito-urinarv tract, b- 
chidicg the renal pelves nreteri, bladder 
epididymis, prostate, seminal vTsides, nterui, 
and vulva, and (4) the eves and peii-ocolar 
glanda. 'Hua metaplasia results in the sc 
cumulation of keratmlxed cells b glands and 
thrir ducts and m organs such as the lun» 
and leads to the oeduson of bronchi, the 
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fonnaUon and filling up of bronchiectatic 
cavities with keratinized cells, and atelectasis 
These changes are presumably responsible for 
the spontaneous iniections that occur so fre- 
quently in the mouth, the sahvary glands, and 
the gemto-unnary tract of animals on vitamin 
A free diets (26, 39) 

The importance of normally functiomng 
epithehal surfaces m surgical patients needs no 
elaboration Healthy epithehal tissue is un- 
doubtedly a more effiaent bamer to infection 
than epithehum whose structure has been 
altered by a vitamm defiaency Parotitis, 
purulent bronchitis, pneumonia, and urmary 
infections are postoperative bugbears To 
operate on patients defiaent in vitamm A is 
mviting the development of such comphca- 
tions Accordmg to Wolbach “the early effect 
of the defiaency on the respiratory mucosa is 
a satisfactor}^ explanation of the frequency, 
seventy and persistence of the pneumonia 
that has been responsible m most mstances for 
the death of infants defiaent m vitamm A ” 

That vitamm A defiaency may occur 
through faulty absorption due to hepatic or 
gastro-mtestmal disease is suggested m iso- 
lated case reports Among these may be men- 
tioned mght bhndness m a man with a 
gastrocohc fistula foUowmg a gastnc operation 
(65), xerophthalmia m a patient with hepatic 
cirrhosis (55), and m a patient with hepatic 
cirrhosis secondary to caronoma of the 
hver (6) The association of chrome jaundice, 
night bhndness, and xerophthaluua (3), 
though still unexplamed, has led to the as- 
sumption that bile is necessary for the proper 
absorption of vitamm A In experimental 
bihary fistulas, Greaves and Schmidt (24) 
found that vitamm A was absorbed only if 
supphed orally with bile salts On present 
knowledge then, when giving vitamm A to 
patients with jaundice, bile salts should also 
be admimstered The parenteral admmistra- 
tion of vitamm A is occasionally mdicated 
Fmkelstone et al have admmistered a high 
concentrate (100,000 vitamm A umts and 
12,500 vitamm D units per cubic centimeter) 
to pregnant women m dosages of i cubic 
centimeter every fortnight with safety Chu 
and Lm studied 3 infants and 6 adolescents 
who showed vanous degrees of xerophthalmia 
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due to vitamin A deficiency with an assoaated 
diarrhea An unprovement of the eye condi- 
tion was noted withm 2 days after the intra- 
muscular mjection of avoleum, a vitamm A 
concentrate containing 20,000 units per gram 
It was mjected m divided doses of i and 2 
cubic centimeters m different areas The bene- 
ficial effect of a single dose of vitamm A con- 
centrate given parenteraUy may last as long 
as 2 months 

Vitamm B defiaency is not so accurately 
determmed, but certam qualities of the vita- 
mm make it important m the surgical patient 
Vitamm B has a stunulatmg action on the 
growth of plants In periods of active growth 
there is a corresponding mcrease m require- 
ments of vitamin B, 1 e , infants and growmg 
children require a much larger daily supply 
than adults The polyneuntis, the weakened 
cardiac musculature, the atonic and weakened 
gastro-mtestmal musculature with its asso- 
aated anorexia, mtestmal atony, and consti- 
pation are the more common results of vitamm 
B defiaency (15) Their avoidance m the 
surgical patient is vital It has been stated 
that these symptoms of vitamm B defiaency 
remam latent at times and appear only with 
the onset of some intercurrent mfection, dur- 
ing pregnancy, after a surgical operation, or 
other event which requires an increased bodily 
metabohsm It is significant that m the ex- 
periment on 300 Javanese, general physical 
impairment occurred long before the symp- 
toms of benben appeared 
According to Cowgdl the vit amin B require- 
ments m man bear a direct relationship to 
metabohsm and are increased m diuresis and 
diarrhea Inasmuch as there is a very limited 
capaaty for storage of vitamm B m human 
tissues, Frazier and Ravdm argued that the 
vitamm B requirement should be mcreased m 
hyperthyroidism Accordmgly they admm- 
istered to a group of hyperthyroid patients 10 
milhgrams of crystalline vitamm Bi every 
other day and 10 grams of brewer’s yeast 
daily by mouth, with a demonstrable improve- 
ment m their nutritional state, a greater fall 
m pulse rate, and a shorter pre-operative 
period of preparation for the very lU patient 
Another mode of action of vitamm B may 
be related to an observation by Manvffle and 
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GfondiliJ Trho fcwnd tb*t the nrgewnition of 
red cells is poaible onlv if ntibI or tocne factor 
in jtMt IS indtKled In the diet Er^Tlirogene- 
«3 fcn nts on a basal dkt eidudmg the 
vitamin B maturation factor flopped at the 
megaloblaitlc atage. Some factor m yeaatwaa 
neceawuy to carry the mcgalobla*t to the 
DonDoblastK; atage. The importance of thia 
observatloo in the rcBtaration of the Docmal 
blood \'ohimc ImmediatelT foOowmg aevere 
bkxxl loaf at operation cannot ^ over 
CftimatetL 

Of major importance in the preparation of 
the Jaundiced patient for operation art a 
recently dlaom-ord facta fin t, that the bleed 
mg which 90 easily and ao frequently occuia 
in these patienta, u doe to a knr level of 
prothrombin m the blood and aecoodly that 
lor the fonnAtkm of thla prothromUn, 
presumably In the liver a ipeci^ food factor 
designated as vitamin K. ia uxUspensable 
(i6 17) Tlie vitamin n found In alfalfa 
rolnacfa, and kale, or It ma> cs-en be svm 
thesiaed in the lower intestbe throo^ bac 
terial activity As U k a fat soluble substance 
bQe la necesar) for ita absorptiocL In the 
patleat with Janndlce with a bQIaiy fistula, 
with an Intestinal fistula or with pcoloogcd 
duodenal syptmige as in intestinaiobBtruc 
tlon bUe OM not reach the lower Intestloe 
vitatoin K ta not absorbed the prothrombin 
cannot, therefore, be formed It falls to krw 
lev^ in the bkx^ and fatal bleeding may 
occur either spontaneously or foDowfng the 
trauma of operation (60) 

In the prc-opierative preparation of the 
Jaundiced patient, not only a the administra 
tion of vitamin K imperative but also the 
admmiatration of bQe salti (ii) The quan 
tlt> admlnatered depende largely tqwn the 
le\Tl of the prothiominn m the blood Thb u 
detomined according to the method ol Chuck 
(57 58) Padenti with a normal prothromWn 
^ttmg time are treated propbylactkallj with 
3000 to 6000 units of vitamin together with 
I to 4 giami of bUe salts daily ft tienta with a 
prokmged prothrocnbln dotting time, without 
and thofc activelj bleeding receive 
conespondm^y larger dos^ 

If the Ih-er has been Injured by poiaona. 
Infections or new growth, the level of pro- 


thronilun in the btood alio fall*. In such m 
atancea there i*. however no dta^ dc 
ficieocy but a destruction of the site where 
prothrombin Is formed and vitamin K. will 
not correct the condition Tbc tdminbtrttion 
of this vitamin is eqnall} usdeM in the Ueed- 
mg of hemophilia, thiwnbopcnla, or apJiitic 
anemia. Bat the bemorrhage that ocenn in 
Jaundice, m Intestinal obstruction from anv 
cause In mtestlnal or biliary fistulas, In pro- 
longed diarrhea, or In ulccrathr coUti*, mav 
be controlled by the adrainlitrition of thL 
vitamin together with bCe salts. 

Adcbtioaa] c\ndencc of the importance of 
the pre-operatrre nutritional preparation of 
the surgi^ patient is pr es ented In the ex 
perimentaJobservttionaof'niompson Ravdln 
andFrant. In 8 out of 11 dogs operated upon 
In a hipoprotclaemlc state, the wound failed 
to heal and a diaruption occurred. As eariy a* 
CUrk showed an impnned repau in dog* 
on a high protein diet, and Har\rv and Howes 
showed an accdcrat^ fibroplastic pmlifera 
tioD on a similar high prot<m diet Ra^tlin 
state* that a hNer hl^ In fat and low m pro- 
tein b manmtJiy susceptible to injury A 
liver low in fat and b^ g>l m availahle proton 
b masffiilly rtsatant to such injury These 
ofaservatkmi give added supp^ to (rai 
practice of pMug surgical patiesta a balanced 
diet of bi^ caiork value m the pro- and 
postoperetrre period*. In appropriate cases, 
Thampaoo et al suggest restoring the serum 
prolan to normal leveb by the mtravtnooj 
infusioD of IjriphUe pi anna. 

As these vanou* studies suggest ourknowi- 
edge ooocenung nutrltioo though ropkfly and 
pheDomenally progretsm* fa stm In It* In- 
fancy ^\ ell may we ask how do the vitamins 
act? BTiat t» their fate after thnr ingestion? 
It fa probable that they are not specific In 
tbar effects, alLhoagb many attempt* b*'’' 
been made to attach the attribute anti 
mfective to vitamin A. A* the exact chem- 
ical structure of ihei vitamin* unfolds, it 
appears that it approrimates In some degree 
the r>.CT^Iral Structure of the endocrine 
bormoues. The hexuronlc add belated by 
Scent Gyorgi from the adrenal cortex m 
sidcrable quantity proved to be identicsl in 
atmeture with vitnrin C Frcemin and GIsss 
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found a definite relationship between vitamin 
C level of the blood plasma before death, and 
the mcidence of central autolysis of the 
adrenal glands at autopsy If the reduced 
ascorbic acid value was above o 70 milligram 
per cent, no central cavities were found in the 
adrenal glands, while on the other hand, if the 
value was below o 70 milligram per cent, 
central cavities were invanably present 
Harris, Passmore and Pagel found that 
guinea pigs, suffenng from an acute infection 
with pastureUa pseudotuberculosis, showed a 
considerable diminution in the amount of 
vitamin C present in their suprarenal glands 
as compared with controls which had received 
the same amount of vitamin C The vitamin 
C in the liver, on the other hand, was not 
significantly affected Normally the pituitary 
and adrenal glands are said to contain vitamin 
C in greater abundance per gram of gland 
substance than any other known substances 
The liver has been credited with bemg a 
storage depot for vitamin A In cirrhosis, 
Moore has found vitamm A in very low con- 
centration 

In view of this evidence, are we not justified 
in assuming that m order that the liver and 
the all important endocrine organs may func- 
tion normally, they must be properly nour- 
ished through an adequate supply of vitamins? 
With these organs functioning m optimum 
efficiency, due to optimum nutntion, one may 
logically infer that the patient is better able to 
meet the ordeal of operation, to heal the dis- 
rupted tissues more kindly, and to avoid the 
distressing complications of infection and 
delayed repair 

With the additional convincing evidence 
that many patients live in a chronic state of 
vitamin deficiencjq should we not insist that 
whenever possible a few days be assigned be- 
fore operation to the necessary nutntional 
preparation of the surgical patient? “Ideally, 
every patient should be hospitalized one or 
even two weeks before operation with the 
avowed intention of improving general nutn- 
tion and of restoring the depleted store of 
vitamins” (36) 

In a study of the vitamm C content of 
human tissues, Yavorskv, et al , found a con- 
sistently diminished content m all tissues 
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studied adrenal, brain, pancreas, hver, spleen, 
kidney, lung, heart, and thymus, m those 
patients from 46 to 77 years of age as com- 
pared to the patients from one to 46 years of 
age This suggests that the older patients 
require a longer period of preparation by high 
vitamm mt^e than the younger patients 
Orr’s observations indicate further that 
patients from low economic levels show corre- 
spondingly increased frequency of vitamin 
defiaencies 

Fortunately, the effects of vitamin lack are 
corrected quite promptlj^ Reparative changes 
in the metaplastic epithelium begin as early 
as the fifth day followmg the ingestion of 
suitable amounts of vitamm A A low as- 
corbic acid content of the blood is corrected 
within 3 to s days after adequate mtake Even 
a few days, therefore, spent in nutntional 
preparation of the patient should reduce the 
operative hazard and dimmish the length of 
convalescence There is little justification for 
the almost universal practice of admitting the 
candidate for an elective operation on one day 
and operating upon him the next The ordeal 
of operation with its attendant nsks should, 
whenever possible, be undertaken only in 
patients in a state of optimum nutntion 

SUMMARY 

1 Seventy patients, from low economic 
levels, admitted to the Stanford-Lane clinic 
wards for operation were studied with respect to 
the vitamm C content of their blood In 44 per 
cent of these patients, values of o 15 to o 30 
milligram per 100 cubic centimeter of blood 
were found, indicative of a low vitamin C 
intake In 9 patients, values feU below o 15 
milligram per cent, mdicatmg they were on 
the verge of chmeal scurvy 

2 This evidence of deficiency in vitamm C 
is of extreme importance m surgical patients, 
since ascorbic aad or vitamm C is mtunately 
concerned with the synthesis and maintenance 
of the intercellular supporting matenals which 
provide the framework of heahng Expen- 
mental observations by Lanman and Ingalls 
showed that abdominal wounds of scorbutic 
animals ruptured at a pressure one-third that 
required to rupture the wounds of normal 
animals 
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3 Thirty-ajht patlmU entering SUoford 
Line CUnlc for lurpcaJ and medrad are were 
Btndied bj meini of tbc Hedit idiptometer 
Ten patimU or a6 per cent, abenred a marked 
defidenej in Mtamln A 9 ihowed a mfld 
dcficienCT' 10 were Donna] and 9 ahtTwed a 
supertiofEcicncy of vitamin A 

4 Obaemitions by Jeina, Zentmlie and 
JcghcT* ihowed that 24 to 36 per cent of the 
ordinary population were defiaent m vita 
min A 

5 Since the eflect of vitamin A b to 
pr^ucc metapliitic change* m epithelial 
itructnrea a deficjcnc\ in thb vitamio b of 
real Importance In pabcnti who foOowing 
operation, are threatened with infectlona of 
luch epithelial structure! as the salivary 
glands the bronchi the Icmgi, the gastro- 
Intcstmal canal and tbc genito-unnaiy t}-!- 
tnm Animals on diets deficient In vitamin A 


latter are Indlspcniabie In the abwrptkm d 
the \dtamlm 

10. In emergenc> operation*, the parentcnl 
adminiitration of vitamlia A B C and in the 
Jaundiced patient, vitamin K is Indicated, 

II Fodowing operation optimam mitri- 
tfon iboold again be inatitnted thronith a wcH 
balanced h 5 ^ caloric, high vitamin diet, mp- 
plementcd by vitamin concentrate* througb 
out the full convaleacent period, 
la The ordeal of operation with Its 
attendant hanids should be nndertahen 
whenever possible only la patients In t state 
of optnnam nutrition. For the past ii years, 
pat^ts admitted to the St^ord Lme Hmir 
wards nnder my control ha\T been jwepaied 
for openilioo by a high caloric, hi gh vitamin 
diet, sapplemented b> vitamin concentrates. 
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de\'e]op abscesei and infections m these 
regkjm. 

6 EipcrttnenUl obsCTV'atkins by Thompwa 
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protein diet show Impaired healing and dis- 
ruption of wounds In 7s per cent. Howes and 
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bn&ry or intestinal fistulas with Intestinal 
obstructKoi, uJccTali\T colitis or poaiHenl 
may show a prolonged prothrombin 
dotting lime due to a iw Ir^xl of prothreanbiQ 
In the blood, secoodao to absence or faulty 
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a proph>lactk measure, or If and when bleed 
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hre dose* of vitamin K and of bile salla. The 
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RE-ESTABLISHMENT OF THE GASTRO HTTESTINAL 
PASSAGE AFTER GASTRIC RESECTION 

Pnfatax Doctor EUGE!^ POLYA, BwlmpeK, Hni^mry 


T he jrar 1938 mirted the tlxUcth 

nlveru^^putricrwectiotL Itwi* 
on April 9 1878 tbtt Piaa, the fi 
mon« »ur^con of Ptnt, pcrfcnWd the 
fir»t gwtrectoEQj' Tbekk* w*j mocbokW' 
boKTNtr for It *eemi that it fn the tom 
of Phlladdpbii tint the fii»t experinKnts iritb 
raecdoQ of the pjlonu of 6 cm and rabhtts 
were made. Atle«t,«iayiD C Th. Memm, 
irbcue treatise* of iSro ii gcaeraDj' qDoted as 
first propagating the idea of pjWectcmj A 
hundred )-eara ago Dieffeohatii, the greiteat 
rarseoa of bis time wrote ”The removal of 
gastnc cancer h a dream of Mene m l 

There elapsed leas than 40 jran before the 
dream came true Afta Pfon, firat R>dpet 
arvd later Bfllrolh performed gastric rtaectioa, 
and thu operation done In Januart 18S1 
was nccta^l and the patient recovered The 
technique used in these fine three gastric le- 
sectsems was the came the adequate^ oar 
rowed stump of the rtomacb was united with 
the duodenum This method (soiled the BDI 


roth I operatioo 

In 1885 Bfliroth operated upon a patient m 
whom be found a large cancer of the stomadi- 
The patient was *0 \Tr> feeble that In BID 
roth I judgment. It would be Impossible for 
him to sumxT eithpitjon of the tumor There- 
fore Bfliroth made a ciitro-entcTOstom\ The 
patient mthitood Uw operation *0 weD that 
BlUroth dcaded he could withstand renunwl 
of the tumor at well He therefore extirpated 
the tumor and doted the hnes of ntccDoa oS 
the ttomicfa and duodenum Thns the first 
Billroth n operation was acwwnplbhed 

Biflrolh thought that thu “atsplcal opera 
tion the combination of a ^ oelfler • gastro- 


enterostomy with resection of the stomacb 
as the> then calltsi it would be tuItaWe in 
Omt/d b»r<i> W Ckwl C««K»i W U* WotM 
CaOrrr o< fWidrtra^ Octobn o-J* j* 

cfcjnrp** 4if »np«ln « aeutUxa Ucm 


cases In which the ttumps of the stomach and 
the doodenum could not be easily brought to- 
gether after the remoswl of a cancer But It 
Boon became apparent that the BIDroth II 
operation was not oolj easier but alto gen 
eraHv much safer than the Billroth I opera 
tio&,aod to the BIDroth I operatioo was grad 
naDv abandoned the majoiitj of the torgeons 
showing prefenmee for the BIDroth II tech- 
nique 

If the cancer is very large however after 
Its remo -al the itump of the itomadi m«\ be 
to tmaU that even the BIDroth II technique 
may present somemsunaountabJedliScultiet. 
If one would oednde the tnuQ stomach ttomp 
as mpured by this operation it would be *o 
cedoo^ ra sue that there wouM be oo place 
for the gulro-euterostoniT TVtefoce In inch 
cases one must refrain from the stom- 

ach etninp but instead tmplant the whole of 
it into the jejunum Tbh is the essential fra 
tore of the method to whxi I ha\‘e had the 
honor to caD altentxm It originated as a 


1 wm mol l>« oafy eat ter l>r ml hta mnhie^ 

••eifodao r Ml br iTKaLcas tlik ■ftSod. bar I rwlore 
•I Wm a* wo r**olraJ nd m it «k« IW ti mi 
O ily — iUi l c4 mt i imt j M lU mUiwI W tWn ■ Ui 
■nicrtT d CMU M>1 ih iirfa w . ww I b llMt it OuWl ta 
<hM [MWotT b»<3Mi ha tbWMtir TV ntiW 

am qst> nksovv ict «b>t ta MT-cV bat to il ar p'jS ti '^ 
mh Wm 1 had iV miortMar t» iVcm b ud 1 nWr 
WWd W drciWOsM « it la V totboaii 1*4 Jowaiji hW 

I daBxe^ntfd mf In* (mImV ipntid ^ 

aittbed ra Ckmtar fto.bakrt V ‘•inil miMlf ti WiJiJ*'* 
mJ ifcto W IW ifijiUiM it vV LinerMM tV Ctfrau 
Sarfol 9mtty m BnW (A nVadI d onHirh. OnHWi I 
CW xe' lad W» I Wt at am rtm Vn ■ 

ujrtWM — JW I deeWd ta po t te h dF<OTTl>M M Ita 
taiWriM. a ria u cd la IV emrWWtt farr (!>■■(» 

\ m K fiv vnV Ui(T a kbai hrm WWar ai W 
■arnol dime rf cV rarvenetr al Ho d rfctnt. rtta ta tru^ 
ui iim Zra^ItP^an tart rhanrtx w "'^1 ■ W k W 

aiatml tiat law aoelV prrno^Jj r^tt War* mWs ■? 
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dJ(Tia(T» I kr 7nu*lU W» CVrMpi al V 
andid tJiMid TVwK bei aM V WJ vrVaMcd ii iV taok 
< ^r«*a M tV mraata Wjul ‘•aeVT •• 

MmW -« M arpl namiall afaTiilv* litar 
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ncccssar}' means to an end, but it proved to 
have some advantages over the Billroth II 
method, the chief of which is the sa\ang of 
time b} omitting the closure of the stomach 
stump And so as the Billroth I method w-as 
abandoned for Billroth II technique because 
the latter w as sunpler and easier, the Billroth 
II operation lihewise was wullingly replaced 
by another method which seemed still simpler 
and easier 

Simplicity and easiness of performance, 
espeaally if the method is time saving, are 
certainly very important points in every op- 
eration, and not only the surgeon but also 
the patient who has to undergo the operation 
IS tlius benefited Other points must also be 
considered, how'ever, and one must thoroughly 
investigate the ments and faults of the dif- 
ferent operative methods before he is able to 
decide which is the best— and often if one is 
just, he arrives at the conclusion that one 
cannot draw anv general conclusion, for one 
method is best for a certain group of cases 
and another for other cases 

RE-ESTABLISUMENT OF GASTRO-INTESTIMAL 
CONTINUITY 

The manner of re-establishing gastro-intcs- 
tinal contmuit) after gastnc resection is cer- 
tainly the most charactcnstic feature of the 
method emplo}ed for it and it is certainly a 
most important point in techmquc It is by 
no means, how'ever, a purely technical prob- 
lem, nor should the technical side of the ques- 
tion be considered as the most important one 

l liad 6pol.cn before The great surprise honeser came in 1916 
when Narath published an article m the Deutsche /leitschrift 
(uer Chirurgic \ol 136 vrhich slioued that \on Hacker had 
adiocatcd the idea of connecting the oiiemng of the stump of 
the stomach dircc-tl> wath the jejunum and that it was Kroenfcin 
m ista aho first iierformed such an operation (antecohe I ig h 
a) and that since then manj surgeons including Eisclsbcrg (big 
s b) Mikulicz Dojen Graser (Fig S c) Hofmeister Dcla 
gcnihre Sasse and others published reports of cases in a hich this 
prinaple was foUoned with \-anous alterations in technique 
(antecohe tctrocohc, narrow ed and unnarrowed stomach stump) 
These were presented usuallj in casuistical pubhcations and in 
demonstrations belore medical soaeties which grneralls do not 
awake public interest Thus it happened that not one of the 
urgeons who did the operation knew ol the others who had 
tieen doing It and most ol those w ho were doing it looked upon it 
as a method of ezc-eptional \aluc when necessitj demanded but 
not as a measure of great general practical \alue 

The great majorit> of surgeons howeser did not know of the 
method at all until 1 called it to the attention of the surgical 
world andespeuallj to the attention of W iUiaro Majo who saw 
in It the Ojieration of the future and who e endorneirenl helped 
Ii make it o le most ici !el\ adi p gl 


The first thing to be remembered is the 
welfare of the patient which implies perfec- 
tion and durabibt}' as well as safety of the 
cure, or at least somethmg which is as near 
to these requirements as possible The im- 
mediate safety of operation is purely a nec- 
essary prehmmary, a conditio sine qua non for 
the two others, but one should always stnve 
to secure wth an equal or eventually higher 
degree of safety a better end-result Also it is 
of advantage if one is familiar with more than 
one method so that he may choose the most 
suitable technique for the case at hand and 
w’hat is still more important— select one suit- 
able in an atypical case 
And, therefore, I think it is not superfluous 
to glance over the many possible methods for 
re-estabhshing the gastro-intestinal passage 
after resection and at the same time to revise 
the terminology, choosmg a term w'hich wall 
express all, or at least all the more remarkable, 
charactenstics of the method Narath sug- 
gested a nomenclature to designate resections 
WTth gastrojejunostomres, but it w'as not com- 
plete, and in some respects not quite satis- 
factorj' The prominent features of the dif- 
ferent methods used for restoring gastro- 
intestinal contmuitv depend chiefli upon 

1 The form of anastomosis, w'hether end- 
to-end, terminoterminal, end-to-side, latcro- 
tcrminal, or side-to-side, laterolateral 

2 The part of the intestine used for the 
connection wuth the stomach stump whether 
the duodenum or jejunum The method then 
should be named gastroduodenostom\ (duo- 
deno-gastrostomv) or gastrojejunostomj (jeju- 
nogastrostom\ ) Since with cnd-to-side ana.s- 
tomoses one can implant the end of the stom- 
ach stump into the side of the intestine or else 
the intestine into the side of the stomach 
stump, one ma> mention first the organ which 
is implanted in the other 

3 The speaal points which \ar> with the 
xanous kinds of anastomosis With end-to- 
sidc anastomoses for instance, when tlie 
stomach stump is implanted into the side of 
the intestine this max be implanted narrowed 
or unnarrow cd, and one max narrow the 
stomach stump bx occluding the part which 
is in the xuamtx of the lesser curxature or 
that part which lies at the greater curxature 
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If the jejunum b used for the anutaoKab 
with the ttomidx, there will be dlffereoces 
comspoadin^ to the position of the tnesto- 
mosiog k>op to the tmasvene colon ind with 
the pr es ence or absence of entero entero-anas- 
tomosb and its form tkle-to-ckie (Brenii) or 
■^-ahapcd (Roui) If aide to-enle anasto- 
mcnes are made there will also be dlfieiences 
depending upon the part oi the atomacfa used 
for tbe anastomoaEa. These peculiarities tbonld 
be opraaed by appropriate adjective*. 

AHOstumosacfUKsi^mackmikUttdieodttHim 
{Fig i) are (a) cnd-to end gastroduodenos- 
tomy the BUkoth I method (h) end-tcuidc 
gastTOduodenostomy as advised by Finney 
Haherer (c) posterior end to-dde duodeno- 
gastrostomy lie Kocher operatkm implaota 
tioa of the doodeail stamp into tbe posterior 
wall of the stomach (d) antenor end-to-aide 
doodenogtstrostotny a modIficatiOD of the 
former operation— implantation of tbe duo- 
denal stamp into the anterior waD of the 
stomach (^side-to-tidc gastroduodenoatomy 
as fsggested by Ito and Soyesitaa, Id whici) 


the stamp of the duodenum and storaach aie 
both dos^ and the ajuastmorais b made be- 
tween the anteoor wall of the duodenum and 
the posterior well of the stcasach. 

A m4itiewtflut ef Ota tiomach xeiih Otajtjvniem 
arc (a) End to-end gastrojejanostomy ceces- 
saiily comhened with end to-»de JeranoJeJunil- 
anaitoQio*» (It shaped) It may be antecoQc 
(Rjxiypcr) or retrocolfc (TdoafuMa) (fig 
1 a and b) (b) End to-nde anaatomoae* are to 
be divided into two groupe first, Implanta 
don of the stoniach wtump Into tbe jejunDm 
and aecccid implantation ^ the aboral i tnmp 
of the trensvcTsehr cat jejunum Into the 
atotnach. 

Eitd-te-nde gaiifyjejitnetiffmy may be done 
in aevcral way* (a) Depending opon tb e reb^ 
don of tbe JeJunom os^ for tbe ansstotnosb 
to the transveree colon rt may be antecrCc 
(Fig 3) or retrtxnlic (Fig 4) (i>) ^ 

done witlwiit and with narrowing of t« 
stomach stump (total and pertul) and 
natrowmg may be done in the naghboibood 
of the lesser or tbe greater curvature— partiil 



POLYA RE-ESTABLISHMENT OF GASTRIC PASSAGE AFTER RESECTION =73 








Tig a a, Antecolic end to end gastrojejunostomy (Rydygierll), b, retrocolic end 
to-end gastrojejunostomy (Moszkovicz), c, antecolic anterior end to-side jejunogas- 
trostomy, d, antecolic inferior end to-side jcjunopastrostomy, e, antecolic posterior 
end to-side jejunogastrostomy, f, retrocolic postenor end to-side jejunogastrostomy 



inferior and supenor, according to the site of 
the opening (c) It can be performed without 
and mth lateral entero-entero-anastomosis 
In other words there are altogether 12 pos- 
sibilities in this group alone The antecolic 
total end-to-side gastrojejunostomy is the 
Kroenlein-Balfour operation, the antecohc 
superior partial end-to-side gastrojej unostomy, 
is the modification by Mayo, and occludes the 
inferior part of the stomach stump and leaves 
it open m the vianity of the lesser curvature 
End-io-side jejunogaslroslomtes (Figs 2, 3-6) 
are combined necessanly, as the end-to-end 
gastrojejunostomies described under section 
(a) , with Y-shaped end-to-side j ej unoj ej unosto- 
mies The jejunum may he before and be- 
hind the transverse colon and may be im- 
planted mto the anterior or postenor wall 
of the stomach or its greater curvature There 
are, therefore, 6 possibilities in this group (ante- 
cohc anterior, postenor and infenor and retro- 
colic anterior, posterior and inferior) 
Stde-lo-side gaslrojejnnoslomies (Fig 5) In 
this group the anastomotic loop may lie be- 


fore or behind the transverse colon and com- 
mumcate with the antenor or posterior wall 
of the stomach or its greater curvature and 
it may be combined or not with side-to-side 
entero-entero-anastomosis, that means that 
there are 1 2 possibilities in this group Gastnc 
resection with antecohc antenor side-to-side 
gastrojejunostomy would be the correct name 
for the classical BiUroth II operation 

To sum up we find that there are 37 typical 
methods available for the re-estabbshment of 
gastro-mtestinal continuity after resection 
If in addition to performing an end-to-side, 
or a side-to-side gastrojejunostomy, a Y- 
shaped entero-entero-anastomosis is done, that 
would increase the methods by 12 To carry 
out such steps in most cases would only in- 
crease the difficulties, m some situations, how- 
ever, such procedures would be found helpful 
When speaking of gastnc resection, partial 
removal of the stomach with the pylorus and 
antrum, or at least with the whole mucosa of 
the pylorus and antrum, is meant Hence the 
methods airmng at the re-establishment of 
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gMtnC or gistro-mtefUnal contfnolt^ *Xter 
other mutfUtizig giJtric opentkma (removal 
of the cardia, total gattiectomy raection of 
the IcHcr arrvature aleeve reaectioo, various 
exdaloQs) are not CDOsidemL The Dmnber of 
the aforemen boned method* maj- be Increaaed 
CDorideraWy by ipedaJ tedmlqne or by pc 

niHar fj mimrf Ti rx 

CoDCemlng aolations of theae pTQbtemi» two 
HungarUn examples may be meoboDed 

First, Hueltl cotiatructed a speoil damp for 
dosing the ftomach stomp wfth tlnv dl^ of 
alominom-cilTec wire this stomach tcwuig 
machine was simplified and modified In sev 
eril wavs by Pets and Donatl, etc Its use 
was advised m tbe dnwlcal Billroth U but 
it may be used also In partial inferior eiid>to- 
stde gastro^junostocn> \ eiebdy cuts away 
the inferior comer of the dosed stomach 


stump and connects this opening with ooe 
made In the Jejunum (Fig 9, a, b c) 

Second, In the presence of jtlonal nicer 
after gastTo-enlerostoiny comhiora with ride 
to-dde cnten>-«itero-anistocoosa Fischer td 
vised connecting the stomach stump with the 
two hmbs oi the jejunal kxip us^ for the 
gastro-entenwlomy which are found generally 
adherent to each other (Fig 9 d c) It leems 
msch easier and better to ciose tbe two stumps 
of the amputated JeJonal loop and tborillT 
from them to mate an end-to-slde gastrojeju 
nc*tom> (Fig 9 h, I) 

HAiacTTOiO AitD Lziromnrixo 
TUB iTouACTi ffrcnip 

Let me mention here some methods devised 
for narrowing the ftomach stump Tbe meth- 
ods were first advised to adjust the dacrepanev 
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Fig s Side-to side gastrojejunostomies a, Antecolic antenor (typical Billroth Ft) , 
b, antecohc infenor, c, antecolic posterior, d, antecolic antenor nith side- to side en 
tero-anastomosis, e, retrocolic postenor, f, retrocobc infenor, g, retrocohc antenor, h, 
typical Billroth II 


between the lumina of the gastric and duo- 
denal stumps before making an end-to-end 
gastroduodenostomy Gussenbauer and Wim- 
warter, m 1874, in their experiments with py- 
lorectomy on dogs cut out a wedge of the 
greater curvature in order to equalize the 
opemngs which were to be umted (Fig i, a) 
This step was followed by Rydygier and by 
BiUroth m his first 2 gastnc resections In 
the classical BiUroth I operation the narrow- 
ing was done on the lesser curvature (Fig i,b) 
Some surgeons narrowed both curvatures (Fig 
I, c) and the advice to narrow the resection- 
Ime on the great curvature also returned later 
For example J Shelton Horsley of Richmond, 
Virgmia, advised the almement of stomach 
and duodenum at the lesser curvature and 
the tucking m of the superfluous lower border 
of the gastnc stump (Fig i, d) Haberer less- 
ened the lumen of the stomach stump by 
means of a row of mterrupted submucous cat- 
gut sutures In this way the narrowmg of the 
stomach stump is distnbuted along the whole 
arcumference The following 2 rows of suture 
help to complete this and at the end of the 
operation the duodenum is mvagmated mto 
the stomach and fits mto it “as the stalk of 
the mushroom fits into its pileus” (Orator) 


But it was generally along the lesser curva- 
ture that the narrowmg of the stomach stump 
was done when the classical BiUroth I opera- 
tion was performed, and even in the modifi- 
cations of the Billroth I the same general 
scheme was foUowed Goepel with his “Em- 
manschettierungsverfahren” attempted to m- 
sure the suture by formmg of the stomach a 
cuff-hke flap consisting of the gastnc serosa 
and musculans, which covered the suture umt- 
ing the gastnc and duodenal mucosa as a cuff 
{ManscJietic) covers the wnst (Fig 6, c ) 
Shoemaker was the first, at least as far as 
I was able to learn, who showed the impor- 
tance of lengthening the stomach stump (1910) 



Fig 6 a. Line of incision, b, Kirschner’s ^chlauchresec- 
tton, c, Goepel’s Etninaiischetturungsverfahren 
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rif 7 i,b ■ShwkirfS flpqtttaa. t, Lipacf tnchbo 
htcaat eMmtto d B >toj*ij aaty e,Sebadedm^rrff>a 
Tuuliiju, cftlAfutrk, kkvin uom d.tb«MAer«mT 
IbC astron aadnix^ «, aibbed by cad to^d fisUv- 
duntVrwHany I, fisUul by pwtkl •^■em cad t»4Uc 
pAreictsBaiUtBy* c, dtratiMC for tbc bMm gt tcwwif h 
m kaftinla^ 4^ or durtoloc. * k> (be uan^ «l 
«ccB»cn k, koftbeaed ctamffa ca mp (tbb b tbo ooc 
I k^tyi me) i, tbartaad Acesacb ctuap 

b> giving to it the ahape of a tube He raltc 
it ScJdauci or bote Thii was done euUer 
alao £rat by Graaer ti far aa I can find but 
its importance at least was not emphaaixed. 
TTie technique oaed by Shoemaker which re 
quires spcoal rlampa, b a little awkward but 
the Una of masion he used for shaping the 
stomach stump (Fig 7 3) was adopted In 
Schmieden In tus TnfpatrejecU^n (Fig ^ d 
— stair-ahaped reaectwn) and by Kirschnerfor 
ha ScJdau^esechffn (Fig 6 a— hoae like re 
seetKm) Doth used this kmd of atomach 
stump not oolv for gaatroduodenostomy Iwt 
also for end to-ude gastrojejunoatoniy The 
method of Schmieden is founded not only on 
techmeal but also on pathological and pfaiaSo- 
logical considerations Hb technique aims to 
bufld up a new lesser curvature (l/a jnsrtnisse 
W aldcvcr) which has some phvnologica] im- 
portance it eliminates the old lesser curva 


tore which pUys a peat part In the patho- 
geneafa of ulcer (\scboff) But one b sbi; to 
lengthen the stomach stump In a much cmpler 
wav (Fig 7 p 0-0) and to make rcHsUe 
damping posaiWe and thus Insure asejab. 

Also with end to-aide gastrojejonostooiici, 
m spite of the fact that before the pnblicatkn 
of my artidc in 1911 such opentiofa were 
done onlv verj seldom snd in quite cicep- 
tlonal cases and although th: technique wa» 
unknown to the majority of surgeons, the 
fact remains that the step of narrowing the 
stomach stomp u a ven old one. It would 
seem that it was first done bj Ebdiberg* and 
Doj-en. 

The meet important communication b tK«t 
of Graser in 1906 not onlj because be 
to have been the first who perfonned retro- 
odUc operaUctis of this kind but also because 
he menlioDS that the stomach stomp wUch 
be tmplanted mto the jejonmn was very nm 
Oar u> the IstesUnc, and hb fUastratloD shows 
also the bowd like stoQueh UarmitkMlkhtr 
ilegtn) The lengthening oc the stomach 
stump b very impenant La the fadlity with 
which the re-estkblahment of the gastro- 
lotesllnal ccotlnaity after gastric reseetjoo a 
aeenred (fig 8 c) 

SELtenOK OT UETHOD 

Is there a method anning bB those meo- 
tkmed winch b preferable m all cases or ihsD 
we select a ccr^hi method for a given case 
and what are the enteria on which the menU 
of the different methods should be judged? 

It b very difficult to aniwei these qnestxwu. 
Perhaps It would be better to show the dangers 
cooDccted with the different tj-pei of opera 
tion for the re-estwbibhment of gastro-intes- 
tlnal coatmujty The dangers arise clucflv 
from three factors (a) The difference in rise 
of the openings which are to be united by 
suture (p) Undue tension on the stnicturei 
which have to be brought together and ^ db- 
torbaoccs in the passage of gastric contents 
Immediately or tome tune after operation. 

Aa to the difference In pn* of the gastne 
ami duodenal ktumpi, thb factor was respon 
tibic for the grentest JlfliculUes encountered 
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Fig 8 The first end to side gastrojejunostomies a, Krocnlein (1888) who operated 
for pylonc stenosis and found tlie duodenal stump too narrow for uniting it with the 
stomach and therefore implanted this in the jenunum (antecolic), b, Eiselsbcrg (1889) 
narrowed the small stomach stump which remained after the remo\al of a large can 
cer and implanted it m the jejunum (antecolic), c, Graser (1906), the first rctrocolic 
end to side gastrojejunostomy— the rcmarhable lengthening of the stomach stump 
IS the most prominent feature of this operation 


in performing the original cnd-lo-cnd gastro- 
duodenostomy, the classical Billroth I opera- 
tion Attempts were made to overcome this 
difficulty by dilatation of the duodenal open- 
ing, by cutting it obliquely, or by a longitudinal 
mcision m its anterior wall The only real help 
was found by narrowing the openmg of the 
stomach Only such part of it was left open 
as corresponded exactly with the opening m 
the duodenum The partial closure was made 
usually on the lesser curvature, rarely on the 
greater or at both, and the weak point, the 
Jammerecke, the comer of sorrow, as the Ger- 
mans call it, was at the junction of the occlud- 
ing linear suture of the stomach and the cir- 
cular suture which united stomach and duo- 
denum This place, the point where the three 
limbs of the T or Y formed by the lines of 
suture met, was in especial danger, first, be- 
cause of necrosis as a result of the pressure 
of the sutures which may impair or even de- 
stroy the blood supply of the triangle-shaped 
bit of tissue which hes between them, and 
second because of the difficulty of covenng 
this place with serosa adequately and without 
undue tension 

As to the second factor, any amount of ten- 
sion must be very carefully guarded against 
when the stomadi stump is co-aptated with 
the intestine if one wishes to avoid the un- 
timely cuttmg through of the sutures or even 
necrosis caused by forceful stretching of the 


tissues These dangers are imminent in every 
form of gastroduodenal anastomosis especiallv 
after extensive resections and in cases in 
nhich the mobihtv of the duodenum is slight 
or absent 

As to the third factor, disturbances in the 
emptying of the stomach contents, this prob- 
lem must be guarded against m every form 
of gastro-intestinal anastomosis, but these 
disturbances are apt to become much more 
severe and generally they are also much more 
dangerous, when the jejunum rather than the 
duodenum is used for the anastomosis And 
this IS quite natural, because the gastroduo- 
denal anastomosis presents nearly normal ana- 
tomical conditions for the passage of gastric 
contents Swelling of the suture-line in con- 
sequence of edema or bloody infiltration, of 
course, may cause some transient upset in the 
emptying of the stomach contents as well as 
in producing subsequent stenosis which may 
become permanent The latter occurrence is 
very rare when proper technique is used 
After resections, however, which are com- 
pleted by a gastrojejunostomy there may 
threaten all the disturbances which may anse 
after a gastrojejunostomy without previous 
resection kinks especially, though rarely other 
forms of mechamcal obstruction, may occur in 
the vicinity of the anastomosis immediately 
after the operation, and jejunal ulcers and 
their sequels may develop later It is true 
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Lontents is composed chiefly of bile and pan- 
creatic juice, but occlusion of the duodenum 
always causes a hj^persecretion of these, so 
there may anse a vast accumulation of fluid 
in the duodenum, which cannot pass by anj 
means out of the duodenum because its oral 
end IS closed by the suture, its aboral by the 
kink This condition may lead to rapid col- 
lapse and death, or may cause perforation of 
the duodenal stump into the pentoneal cavitj'^ 
This complication, a kmk at entrance of af- 
ferent loop to the anastomosis, threatens es- 
pecially in cases in which the stump of the 
stomal IS too small and the small mtestine 
has to be drawn highly upward for the anasto- 
mosis Also there are some techmeal failures, 
for instance, faulty fixation of the mesocolic 
silt to the small intestme maj’' produce it It 
can certainly be avoided by an entero-entero- 
anastomosis between the two limbs of the 
anastomotic loop and therefore it is always 
wise to make this (preferably a small loop) as 
a safety-valve when the stomach stump is 
too small However, especially in ulcer-cases 
the combination of gastrojejunostomy with 
entcro-entero-anastomosis is not always harm- 
less, It ma\ help to produce a jejunal ulcer 
later 

Jejunal ulcer, the other serious complica- 
tion which ma) follow gastrojejunostomy, is 
much less likel) to occur when resection is 
done, than when resection has not been done 
and the patient has his entire stomach It 
maj, occur nevertheless after resection, and in 
such cases it is much more difficult to deal 
uith than uhen resection has not prcxnoush 
been done flic onlv sure means of avoiding 
jejunal ulcer is to keep the jejunal mucosa out 
of direct contact with die gastric juice, and 
that can be done onh bj gastroduodenostomv 

POINTS OF ADVANTAGE 

There arc two more points which deserve 
careful consideration the ease wnth which the 
operation can be performed and the function 
of the stomach after different kinds of opera- 
tions 

Ease m operating is chicflv dependent on 
die possibilitj of performing the operation 
outside of the abdominal ca\it\ The more 
one is able to do that, the easier the operation 



a be 


Tig 10 Difficulties m passage of gastnc contents after 
resection a, Kink of the efferent loop, b, kmk at the 
begmnmg of the efferent loop, c, kmk at the end of the 
afferent loop 

and the surer the asepsis, also it facilitates the 
process of suturmg and makes possible the 
mmute control of the sutures In addition 
time IS saved and this helps to avoid collapse, 
pneumonia, and other comphcations which 
may endanger the patient’s life after opera- 
tion In this respect a gastrojejunostomy is 
generally supenor to a gastroduodenal anas- 
tomosis, but not in all cases, and m many the 
difference may be eliminated Regardmg func- 
tion, It is evndent that the gastric passage re- 
established after a gastroduodenal anastomo- 
sis more closely resembles normal anatomy 
than w'hen a gastrojejunostomy has been 
made Function is impaired after both, but 
It seems to be less so after gastroduoden- 
ostomy than after gastrojejunostomy The 
functional value of any resected stomach is 
greatly diminished, removal of the pylorus 
deprives the stomach of the powder to keep 
back its contents until satisfactorily pre- 
pared for digestion in the intestine, the re- 
moval of a considerable part of the musculature 
of the stomach impairs its contractile power 
so that its faculty to expel its contents b) 
Its owm force is lost and the mixing, grind- 
ing, and triturating actmties are quite impos- 
sible Resection also abolishes the so called 
second, or chemical phase, of the secretion 
of gastnc juice The resulting h^paadlt^ 
ma) be augmented or replaced by complete 
anaaditv brought about b\ too extensuc 
ablation of the secretorv' surface and b) the 
reflux of bile and pancreatic juice, which ma) 
occur also through gastroduodenal anasto- 
moses but generall) is much more copious if 
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a trojcjunal opening h prevnt Fmlcricn 
FmHienberB and \ ReHmta »bo»«i that In 
the latter irataxKi there ts a pcmiblUtj onl\ 
of tOT^^c digrtlion hi the re j ected stomach 
wbereu in the former the addit> li too low for 
peptic diratkm but not krw errau^ to penmt 
tr\-ptJC digestion This circumstance Is of sec 
ondary ImMrtance because intestinal diges 
tkiD can tuc the place of the mta^mg gastric 
digestion. Therefore the majority of pabcDts 
fe^ perfectly well and gain weight artcr gas- 
IrK resection. The chief cause of troohle If 
there U any trouble at all is the too rapid 
or too slow emptying of the resected stoma!^ 
As to the hist tome patients feel pertnanently 
hungry mav be aw^ened by it at In 

the second mstance some padeots fed a do- 
agreeable fullness and heaTinesa alter meala, 
sometimes e\'eo after a few mouthfols aod 
this dhtreai ma^ last for hours and mas end 
with stmutlng The too rapid empUmg (S/itr 
..aiUemni) oi the itomadt Is t^plcaU) peculiar 
to too broad guttojeianostocnies eepedaOr 
when the opening of the stump of the stomadi 
is not narrowed before it it inepUnted Into the 
jejunum This conditKo Is noted parucolaily 
soon after operation but later It may improve 
The y^n alow emptying of the stoauch mas 
be caused b> steno^ of the anastomobc open- 
ing b) ulcerous stricture of the doodenum 
or the efferent loop of the small intestine or 
b> shrinkage of tdhesioas. But alao spastic 
contractions of the duodenum eipedally at 
the terminal part of the bulbus (GocUc) or of 
the coall intestine (Sefaur) may hlndtf the 
propulsion of the gastric contents. The greater 
the amount of stomach removed the less wfll 
be the contractDc power of the remainmg 
■toroach, the greater the part hj-drostatlc pres- 
sure win pU> in the emptying of the stomach, 
the greater wtH be the rignihcaoce of the re 
shtance the Intestine ma\ exerdse against 
the puogrcj si on of gastric contents. 

Generalli the patients srfth gastroduode 
Dostomles present more fai-onbre condiUons 
f>i«n do those srlth gastrojejunostomies as far 
as conUnence ts well as secretoe> activity a 
conarned As to the gastrojejonostoimes, 
functions of the retrocohe types and of those 
types with not too large opetdngs are generally 
better 


Summing up the coodilioo* erratn] In 
gastroduodcTKntoray come nearer mmbg the 
phj-siniogica! standard Tha h borne out bj 
dlnlcal etpencnce on the whole after gistric 
reseebon with giatroduodcDostomj pstlents 
complain leas than do patients who hare lad 
a gastrojejnnostora) also thej are ie^s IliKL 
to late complicatioas than the latter On the 
other hand gastrojejuncatomks are genenllv 
easier and safer to perform. 

rrautTCAL mmeuLTna 
The technical difficulties encountered in 
doing a gastnxiaodenoftoeny arc doe chWIr 
to the immobihty of the duodenom. Tha 
vanes m different cases. In certain orHvr 
especially m thin people with ptotfc 
Hlooudi, the upper tnuaiTiae portion ol the 
duodenum is often ixty much ctengated m 
such patients the coaptation of the gastric 
and duodenal stumps b gcoeralli ttt) ease 
In the pjftscncc of dnodenal ulcer however 
the duodenua b usually quite Immovable 
wry often it b embedded In hard a dhes i o i rt 
espraally when the uker U on the posterior 
wan and pcDeUates bto the panaets. Is 
such a ra je the dsodenuCD can aerer be 
mobilised cuffideotly to be used for end-to-esd 
gastroduodenostomv But there are caaes In 
whidi the duodenum b not ffxed by strong 
adbedoDS but od 1> by such as are easil\ dl 
vided. Other hnv^ It U quite free but too 
s^rt to be brought In contact with a not 
very large stcmach stump. In such cases 
Kocier sd vised mobiliiatioD of the duodenum. 
Generally it is much simpler and easier to 
lengthen the stump of the stonuch. The dlf 
ference in sise of the openings must be ad 
jQSted in any ease and thb maj be iccocn 
plkhe d in a wa> which helps to co-spt the 
duodenum with the itomaai If the s tump 
of the stomach Is cut and sewed In the proper 

way It becomes a cjilodncal structure atute 
\Tr> similar to the small Intestine thus the 
dimculties In gastroduodenal future are re- 
duced to those of a orcular Intestinal suture 
And if o« ojcs this tube Eke stomach stm^ 
for the gastroduodenal suture after the 
through-and through and serosal sutum 
tiallj dosing the stomach stump are fierfecth 
completed then the much dreaded place oJ 



p6LYA RE-ESTABLISHMENT of gastric passage after resection 281 


meeting of the two suture Imes loses all its 
penlousness Two structures entirely covered 
with serosa are to be united, therefore, there 
IS no danger provided union can be accom- 
plished without any tension and this is gen- 
erally possible when the gastric stump is pre- 
pared m the proper manner 

When properly done, therefore, the gastro- 
duodenal suture IS not only as easy as the 
circular suture of the small intestme, but it is 
likewise as safe, safer mdeed because there is 
no mesenteric border where the covering with 
serosa is imperfect Thus the Jainmcrecke is 
completely eliminated 

And not only for the end-to-end gastroduo- 
denostomy, but also for ever}"^ other form of 
gastro-mtestinal anastomosis m which the 
opemng of the stump of the resected stomach 
IS to be united with or implanted into the 
wall of the intestine— this tube-hke form of the 
stomach stump has many advantages because 
First, its length (1) relieves the tension and 
facihtates coaptation as well as the placing 
of the sutures, (2) makes room so that soft 
clamps may be apphed and m this way asepsis 
is promoted, (3) helps asepsis in that it is 
possible to do the suturmg outside of the ab- 
domen thus making perfect isolation feasible 
Second, narrowing the lumen-not only makes 
sutunng easier by reduang the gastric lumen, 
but also favors later function— for the rapidity 
of the evacuation of the stomach stump is 
dimi nished 

Third, the chief advantage, however, is the 
perfect covering with serosa This insures 
safety m the suture, the weak points, for m- 
stance, the fat and the ligated blood vessels 
of the lesser curvature, may be not only cov- 
ered with serosa, but are far from the Ime 
of the circular suture The longitudinal oc- 
cludmg suture Ime of the stomach already 
covered with serosa causes no difficulty what- 
ever m making the circular suture If done 
properly, the two suture Imes do not weaken 
each other on the contrary, they are made 
stronger by covermg each other with a new 
layer of serosa 

THE TUBE-LIKE EORII OF STOMACH STUMP 

The tube-hke form of the stomach stump 
is certainly the most useful, therefore, it is 


wise to fashion it into this shape in every case 
m which one has to re-establish gastro-mtes- 
tinal continuity after gastric resection There 
are of course some exceptions, for instance, 
in secondary resections when a gastro-enteros- 
tomy has previously been made, and when 
one must remove only that part of the stom- 
ach which hes between the duodenum (pylo- 
rus) and the gastro-enterostomy and then 
close the lines of resection 

Of the aforementioned forms of the gastro- 
intestinal anastomosis I prefer eiid-to-e)id gas- 
Iroduodenoslomy, if this is not feasible because 
of the condition of the duodenum, I prefer 
retrocohc partial inferior end-to-side gastro- 
jejunostomy Which of the two is to be chosen 
IS often quite evident at first inspection after 
the opemng of the abdominal cavity, but 
sometimes a decision is reached only after the 
removal of the diseased part of the stomach 
The advantages of gastroduodenostomy 
over the gastrojejunostomy have already been 
discussed One purely technical point may be 
added Stomach and duodenum he m the so 
called upper story {elage) of the peritoneal 
cavity, which is weO separated from the lower 
and much larger section by the transverse 
colon and mesocolon Gastroduodenostomy 
IS of value if in the course of an abdominal 
operation one is able to limit it to a stnctly 
circumscribed area which can be perfectly 
isolated durmg and after the operation If 
a gastroduodenostomy is made, one avoids 
tampenng with the small intestine, m fact 
one need not even see one loop of it For this 
reason the danger of postoperative adhesions, 
which may cause very disagreeable comphca- 
tions immediately as well as eventually, 
months and years after operations, is dimm- 
ished By aU means it is always wise to limit 
the field of operation, unless other important 
considerations require the contrary Here 
again is a point m favor of gastroduodenos- 
tomy if it IS feasible and safe in a given case 
Another point m its favor is that occlusion of 
the mesocohc rent, which has some awkward 
features, is avoided with gastroduodenostomy 
As already mentioned, it is chiefly the con- 
dition of the duodenum, espeaally if a duo- 
denal ulcer IS present, which makes it impos- 
sible to perform an end-to-end gastroduo- 
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n*. 4 

dcncutomy If we auinot *eaire t dreoUr 
weQ Fwuiiihed, movidile tube of doodenmn 
at least 3 centimeten long It b better to 
desist from IL WTiIlc in certain cases the line 
of raectfoQ of tbe doodenom b mamfeatiy 
useless for circular suture it b found that the 
section of duodenum vhkh lies behind the 
duodenal ulcer or scar b broad, easQy acces- 
sible and coi Tr e d with healthy serosa and 
measures In length at least 5 to 6 centimeten. 
In such cases it is preferable to make an end- 
to-cide gastrodaodenottocn) for the gastnc 
stomp can alwa>'s be shapicd to the most con 
N-cnlent form In cases of duodenal nicer 
Except In these cases whkh arc rery few 
indeed In all other io which the end- 
lo<od gastrodaodenoitonjy cannot be per 
formed, the retrocolic end-to-side gastiojcja 
nostomy with a tube-diaped stomal stump is 
the operation of ebdee. The retrocoQc method 


U to be preferred to the antecoUc because It 
orate* better conditions for the undisturbed 
pasMge of gastric contents and presents less 
poaBil^ties for Intestinal obstructiocL It h 
true that antecolic gistn>etileft»tom\ Is eas- 
ier to perform and that its failures are gener 
ally easjer to be remedied than are those alter 
retrocohe operation. Such failure*, htI»c^■er 
are more frequent and more IncvitabJe with 
antecolic than with retrocoDc anastomoses— 
if they are properly performed. The raned> for 
the failures of EastroJe)uiKiitotny— 

tunal snu fru nnA — partf mN r t> In nicer casfs 
b not without danger to the future wrlfire d 
the patient Therefore it b better to a\ciid it 
if at all possible The onlj tltoatlon In whict 
one most not fear an cntero-entero-anislo 
mosb and in which It should always be done 
is the presence of a rer> small stomach stump 
which b supposed not to produce suffideot 
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lip 1$ I irst step in end to end gastroduodenostomy The first serosa 
stitciKS nre in place, uniting stomach slump and duodenum, the> arc laid on a 
lap of omentum At the oiieralion there is of course a strip of gaurc between 
them, until the antenor row of through and through sutures is finished 
lig 16 Second step in end lo-end gaslroduodenoslomj Tlie artery clamps 
occluding the stumps arc taken awaj and the postenor row of through and 
through sutures is begun 

1 ig 17 Third step in end to end gastroduodenostomj The antenor row 
of scroscrous suture 

Hg 18 fourth step in end to end gastroduodcnostom> The antenor por- 
tion of the scroserous suture is coecred with the omental tag 



In (Irochlonc acid as to cause an ulcer In such 
cases the antecohe operation also has the ad- 
aanlagc that the difliculties of closing the 
mcsocolic rent are eliminated and in eases of 
liighh situated, small stomach stumps such 
tliflicultics mat be acn great indeed 

\ntccohc anastomosis maa be preferable, 
too, aahtn adhesions or other anatomical 
changes around the first jejunal loop present 
diihcultics for instance atlicn the resection is 
done for jejunal ulcer, a\ here as adhesions of 
the stomacli anti mesocolon arc to be scacred 
III ana ca«e it the former ib to be resected, 
taeipt 111 aira rare instances aahen the trans- 
ai rsc adon must be renioacd as well 


Tig iS 

In certain eases if the stomach is not dilated 
and the cross section of it is exceptionalla 
small, its stump maa be directlj implanted 
unnarroaacd in the jejunum In the most 
eases, hoaaeaer, a tube-shaped stump is far 
better 

FORitlNG Tnr C aSTRIC STUMP 

The technique of properla forming the gas- 
tne stump IS quite simple The stomach is cut 
obhquela from lelt to right and from aboae 
doaaaiaaard (Fig 7, g a) In this aaaa more of 
the lesser curaature is remoacd than of the 
greater one This ^ gcncralla desirable in 
cases of gastnc cancers and in gastric ulcers 
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u well becaiue m tffectfcm oo the ks*cr enr 
\wture ii oruftU} more extc&ded thu on the 
grentcf one In the pre»ence of duodenal 
nicer bcrwe\Tr it u indifferent. ThcobCqulty 
of the Imc of reaection mu»t certainly not be 
exaggerated. The cottlng U done betreen two 
harddampt. On the oral aide I prefer to uae a 
feneatjated damp (Graaeri) Throng ita 
middle lilt I apply a cootloaoui mattns- 
luttrre with catgnt goin^ through both walls 
of the atomadi and keepug them temporarily 
together (Fig ii) The au tore begun at the 
lener cnnuture and ends 3 to 5 ceotUDeten 
over the greater auTatnre The begionlngof 
the thread b left long and armed with a aecood 
needle. The opening of the stomach tbonld be 
Idt aotnewhat wider when end to-dde gastro- 
jejunostomy b intended than when gastio- 
duodenostomy b to be made. 

When the part which b to be oedoded b 
temporarily nxed by thb thread a soft damp 
b pat on 3 to 5 centimeten behind the hard 
dimp and the latter taken away (Fig is) the 
tmstitched part of the stomach wound, which 
was amshed by the clamp b grafted by a 
QxxTOwer damp I generally use Koebers 
artery forceps. The tip of thb should be at the 
point where the last stitch of the maUreas- 
sntnre emerges from the stomach. Daring thb 
time tbe aasutaot bolds the line of resection by 
stretching the thread, bow while be keeps 
tense tbe end of the thread which lies nearest 
to the greater curviture one unites the stom- 
ach wound with the needle left on tbe begm- 


nmg of the thread bj continuous throu^ tod- 
throu^ suture (Fig 13) untfl one reaiha the 
Old of the mattreas-future and ties both eodi 
of tbe thread tontber After tW«, the soft 
damp b removed It b advisable to acrxni- 
pbsh the oedojion of tbe stomach stump by 
lockiUtch suttins In order to pre\TOt bletdiog 
quite snreli 

Then thb ocdudlog soture b covered with 
fPlg 14) I p^er fw thb btermpted 
subires the last of them put on ImmecUitely 
over the tip of tbe ocdudlng artery foretpt. 
One must take broad leroui surfaces to cover 
quite securely the through and thrm^ so- 
tore at tbe oral end this serosa-future must 
overreach the end of the through-and throuri 
suture by s to 3 centimeterv 11 feasible with- 
out any tenson, even the ligated stumps of 
the vcaads of the lesser curvature should be 
tamed to and the serosa-suture cootinued to 
thb point 

Ejm-TO-ETD QASTBODtraCEXOirOlfY 

End to-end gaitroduodenostomy requires 
that the end of the cloogated tube^e stom 
ach and the free part of tbe doodenum 
be esuHy brought together also It must be 
poeJble to coapt a to 3 centimeters of than 
without any teniloa. Thb pcant must be 
definltdv assured before one decides finaDj to 
the end-to-end gastrodoodenosteiOT 
bringing in contact the stumps of tbe stomach 
and the duodenum which b ukewfae held by a 
Kochcr artery forceps. Before the suture b 
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Fig 20 First step m end to side gastroduodenostomy The stomach 
stump IS being brought toward the closed duodenal stump 
Fig 21 Second step m end to-side gastroduodenostomy The first 
stitches of the postenor row of serosa sutures 

Fig 22 Third step in end to-side gastroduodenostomy Opening of 
the duodenum 

Fig 23 Fourth step in end to-side gastrojejunostomy The serose 
rous suture is fimshed 


Fig 23 


started it is wise to look for a long tag of 
omentum The tip of this caught with an art- 
ery-forceps is brought upward and laid below 
the meeting-place of the stomach and the 
duodenum to be united It should be isolated 
by a thin strip of gauze Now the stumps of 
the stomach and the duodenum occluded by 
Kocher forceps are laid over this and the 
uppermost serous stitch made (Fig 15) It 
should go I 5 centimeters above the last stitch 
of the occluding linear serous suture of the 
stomach and i to i 5 centimeters behind the 
artcn,' forceps occluding the end of the duo- 
denum at Its upper border This stitch is tied 
whereas the stitch which unites the inferior 
border of the duodenum with the greater cur- 
vature I to I 5 centimeters behind the Kocher 


forceps IS not tied although it is mserted when 
the postenor row of the seroserous suture is 
begun Now the postenor surfaces of the gas- 
tric and duodenal stumps are united with 
interrupted Lembert sutures, beginning at the 
lesser curvature and contmmng to the greater 
curvature until the last suture, which was left 
loose, IS reached Then this is tied likewise 
Now a soft clamp is put on the stomach 3 to 5 
centimeters behind the suture hne and after 
careful isolation the Kocher forceps are re- 
moved, and the full thickness of the edges of 
the gastnc and duodenal stump is sewed to- 
gether vath continuous catgut suture from the 
inside as far as possible (Fig 16) Generali}^ 
this IS easilv possible for at least three-fourths 
of the suture line One begins at the lesser 
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rig 32 

I ig 20 Sixth step tn end to side gaslrojcjunostO[n> 

1 he nntenor ron of the through and through suture is 
continued from outside the mucosa and being turned in 
the serosal surfaces co-apted 

Pig ,0 Sexenth step in end to side gastrojejunostoma 
1 he soft damp is rcmo\ ed just before fimshmg the anterior 
row of through and through sutures One or two mterrupt- 
e<l sutures were inserted earlier to secure nght co-aptation 
of the wound in the middle of the wound or on both ends 
of Its middle third 


Fig 33 

Pig 31 Eighth step in end to-side gastrojejunostomj 
The first and last serosal sUtches which were left long 
until now are cut short and coxcred xxath new serosal 
stitches Other interrupted serosal stitches arc put in if 
neccssarj to coapt the serosa ciactlx 

Pig 32 Ninth step m end to side gnstrojejunostomx 
\ftcr this continuous suture, the antenor row of sutures 
IS fimshed 

Fig 33 Tenth step The mcsocolic rent is stitched to 
the stomach xxath a few interrupted sutures 


curtaUire Icatniig the thread long at the 
beginning and placing the suture on the inside 
carefulh co-apting the margins of the wounds 
of the mucosa If a stitch is pretaoush placed 
at the site of the greater curt aturc the sutur- 
ing is faohtatcd (sec Fig 26) \\Ticn one 
reaches this stitch another is put in 2 or 3 


centimeters farther, from the inside (Fig 27) 
This IS tied, and the assistant pulling on it 
turns out the mucosa, and the continuous 
suture IS started If the suture from the inside 
cannot be further continued, the end of the 
thread of the continuous suture is tied to the 
last stitch, cut short, and the mucosa is turned 
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in igilo Now a tlirough going rtitch la in- 
at this point and tiod inn the OQtnde 
(aee Fig *8) The beginning of the thread 
whjch wa* left long ia armed with a needle and 
the rWnalning gap U dosed with throQ{^ goteg 
continuoui luturc (aee Fig ^9) ontfl the laat 
atitch la reached and tied. ShortlT before thk 
the aoft damp must be removed (tee Fig 30) 
Aftir this the aeroaeitma luture it completed 
on anterior wan (Fig 17) preferaHj with 
Interrupted auturea. One or two aeroteroua 
futures are placed above and below the last 
Btltchea of the poaterlor aeroaeroui row which 
had been left long and thcj arc cov er ed after 
cutting with one or two Lcmbert ttitchea 
WTien the aeroacrous auturc a finished the tag 
of onKTitum which already coven the poa- 
tenor surface of the suture b placed oq the 
anterior surface aa well (Fig 18) In this way 
the whole suture it packed in omentum. To 
fix this omental lag b> suture Is quite uonecea- 
aaxy It co^‘erx the future abundantly and does 
not move from its place If not pnilled down 
forcibly 

ETD-TO-SIDE GArTROOTOOEWOJTC a fy 
End to<clde doodenomtrostomy (Kocfaer'e 
operation) was the method I preferred when a 
beginner Howew It Involva mobfUtttion 
of duodenum, and although generally very 
simpile and ^te bloodleaa, at times may he 
followed by tJeedlng from small \-etiela, and, 
being retropicntooeal, is never unimportant 
and maj be quite disagreeable The form of 
the stomach stump is alto not alwaya suitable 
for the Kocher opcratiorL One may do a 
Billroth I easQy In in which the Kocher 
operation Is quite fanpnacticable The occlud 
mg suture of the atomach U abo a factor as it 
takes quite nanecwaatfl) I therefore 
discarded thh method entirely But m some 
CBK * already descrfbed end to-aide gastro- 
duodcDOftoroy (Finney Habcrcr)maj bepref 
erable If one wishes to attemnt thh method 
ft is adnsahle to uie ai muo] as poastble of 
the duodenum, preferably the whole— and 
therefore lca\T the dueaaed part of the du 
odenum untouched and do the resection on 
the gastric side of the pylorus. The small 
funnd of gastric mucosa remaining Is excticd, 
and the muacularis is cioied and covered with 


seroaa. The properiy prepared stonach stump 

the end of which is hdd by a Kocher ut^ 
forccpis b now placed on the anterior nirficr 
of the alread> closed duodenum (Fiji iq 
and so) the ocdodlng suture of the itomidi 
to the right and upward the greater curra 
ture to the left and downward at i to 1 
centlroeteri from the oedudmg duodenal su- 
ture, At each of these pwlnU one seraseTuus 
stitch b inserted and tied (Fig tt) The 
piartial oeduding suture of the stomach h 
applied as near to the upper border of the 
duodenum as possible and between »twrr| i 
whole row of Interrupted Lembcrt sutures to 
complete the pwsterlor serosal suture now a 
soft damp b placed on the stomach stump u 
far as possible from tbe suturedlne the du 
odenum b mosed parallel to the openlctf of 
the stomach and as far as pxssible in the 
longitudinal axis of the doodenum which cor 
responds here to the trmmveisc atfa of the 
bo^ Tbe boskm b ^ centimeter under 
ocath tbe sertaal suture and U somewhat 
shorter than the gastric wound. The arterr 
forceps, which b oedudmg tbe stoanoi 
stump (Fig sa) b DOW rosov^ Tbe wounds 
are sutured with catgut threm^and-threugfa 
CDotinuous sutures, u far as poBible from the 
Inxide. When the thiOQ|b-and-thioiigh ntore 
b completed and the soft damps are taken 
off the suture as well u the last aerotsi 
sblcbes of the pxaslerior row which were left 
long and only now cut fa covered with leross 
(Fig 13) continuous or Interrupted as It 
seems safer and handier The whole fa then 
covered with omentum. 

EJfD-TO-SIDE OAJTXOjajIJXOSTCnrf 

If end to-skle gaitrojejunostomi iboold be 
pjcrfonned, the itocnach stump a first pre 
pared and then the duodenal wound fa dosed 
^Lgating or sewing and taming In tbe stump 
ffiH ur ve iin g It with at least two rows of 
serosa tbe second of which may unite the 
anterior surface of the duodenum with the 

P*®cre**- . 

In the presence of dnodcnal ulcer abeo w 
of the diiodenum or Its rtliabfc 
covering with aerosa seems difficult 
dangerous or Impiosilble the resection sboc^ 
be done rather at the gastric side of the 



pOlya re-establishment of gastric passage after resection 2S0 



Fig 34 a, The condition present m a 39 year old man who had already had fi\ e 
stomach operations done by as many different surgeons There w as a retrocohc pos- 
terior and an antecohc Y shaped gastro-enterostomy The jejunal ulcer which de- 
veloped at the site of the posterior anastomosis had 3 perforations ti\ o m the colon, 
one to the antenor abdommal wall (this last one is not depicted m the drawmg) at 
the efferent loop of the Y-shaped anastomosis, one jejunal ulcer breakmg through the 
abdominal wall and produang there a fistula, b. Condition after the first operation 
excluding the part of the stomach nhich contamed the antenor gastro-enterostomy, 
the jMStenor gastro enterostomy was disconnected, the openmgs of the transi erse 
colon closed, the stump of the stomach implanted into the jejunum below the entero 
entero-anastomosis, w hich appertained to the V shaped gastro-enterostomy c. The 
second operation removed the excluded part of the stomach with the antenor gastro- 
enterostomy and Its efferent loop G, Stomach, K G, excluded stomach, C, trans 
verse colon, P, perforation, 0 , afferent, E efferent loop of the retrocohc gastro 
enterostomy, Oi, afferent, £1, efferent loop of the Y shaped gastro-enterostomy, 
Oj afferent, £j efferent loop of the end to side gastrojejunostomy 


pylorus, and this wound should be closed as 
descnbed 

Chiefly 3 points must be remembered here 

(1) the inability of the duodenal wall which 
may be such that every suture cuts through, 

(2) the ngidness which may make its tudung 
m quite impossible, (3) the dose proximity to 
the common duct which m cases with duo- 
denal ulcers may he surpnsingly near the 
pylorus and may subsequently be injured by 
the dissection or by the suture 

After the duodenal stump is dosed, gloves 
and isolating matenal are changed, the trcms- 
verse colon is lifted, drawn upward, and the first 
loop of the jejunum is sought and brought 
through a longitudinal masion in the blood- 
less part of the transverse mesocolon m the 
operating field Then the transverse colon and 
the omentum are put back into the abdomen 
One must determine very exactly the site and 
direction of the first jejunal loop, which is 
used for the anastomosis, so that every kink 
or torsion of it be surely avoided It is best 
to take the part of the jejunum which lies 
10 to 12 centimeters below the plica duodeno- 


jejunahs for the anastomosis Here, m the 
vicmity of the left mesentenc border, should 
be placed the first stitch which fixes to the 
jejunum the ocduding suture hue of the 
stomach about i to i 5 centuneters behind the 
ocdudmg Kocher forceps The occluding su- 
ture of the stomach is laid nearest to the 
phca Then the last stitch of the postenor 
serous row, which fixes the greater cur\ature 
to the mesentenc border of the jejunum is 
inserted (Fig 24) and between the two the 
postenor serosal row of sutures is completed 
It IS best to use interrupted sutures and to 
take care not to mjure the great vessels which 
he here under the serosa of the jejonum. Th 
a soft damp is placed on the stomach, the 
incision of the jejunum is made (Tip- hc 

longitudinal a.xis about centimeter from 
the postenor serosal suture (to rlsm,, i-u 
num IS superfluous) and somewhat^,^ 
the wound of the storaaS 
through-and-through suture imjtes^fS^^^ 
junum with the stomach as m, u r 
possible being done from the ° j ^ 

continuous sutures (Figs 26^^ ' ^ ^ r 

'' ^ fo 29 j The soft 
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cltmp b taken otT ihorti) before iMs throush 
and through nature b completed (Ftg 30) and 
after thb mw of auturea b comjHeted the 
anterior row of teroaerous rutune b niade aa 
described (Flgi. 31 and 32) One make* aure 
bv mvaginatlng the wall of the efferent loop 
with tbe Index ffxtger that the anastomoab u 
quite permeable. Then lifting the tianavcnc 
colon again one return* the Kjunam to it* 
place again makes lure that tiiere u do fcink 
or toraion, or anj other irregulant) and 
finall) aewa the rent In the mesocolon to the 
stomach wall about r to 3 centlmetere away 
from the suture line (Fig 33) It b not good 
to aew it to the suture line and stni worse to 
sew it to the jejunum 

The gastroiejanal suture Utse Uea bekrw tbe 
transverse mesocolon In tbe caNdt) which 
remains over the lrans\TT*e colon and meso- 
cokin it b well to put orrventum to anTt the 
ocduding gastric suture as wdl as tbe du- 
odenal stamp 

Ajmicouc EK>TO-STDE c\mo;Ejrr\o»TOirr 

If the stomach stump U too smiQ antecollc 
end gutro)ejuao*tora> wrth Side-to- 

tide Jelunojejunal anastoousts ts tbe safest 
method as afread) mendoned. TLe best 
place in the jejunum for antecollc gastac 
anastoroiMu lies 30 to 50 centimeters Crm the 
duodeoojcjanal fold. The anastomotic loop 
by no means should be too short becanse tho 
would predispose to its comprestlon by the 
transverse colon as well as to kinks. Jejuoo- 
jejunal anilomosb b best made at a point 
where the two loops can be brought tbe most 
casil) together gcnerall) about a hand s 
breadth Wow the gastro-enterortom) Other 
technical detaib are identical with those ah 
read> described. One must take care to avoid 
tonton and tbe creation of pouebes which 


ma> cause earlier or later InteOinal ob^l^Jc 
tion Al^o there are cases which require ipe 
aal meamres. Hgare 34 shows a case of rooe 
with two gastro-enterostomlpi lod 4 perfon 
twns due to jejunal ukni two bto the coioe 
and two into the antenor abdominal will. 
One of the Utter dc\Tkipcd a broad fistula, 
through which intestinal contents cDptcmli 
flowed out In thb case I operated In two 
sta^s. Kt the first operation I dbcoDnecled 
the posterior gajtro-eoterostomy closed the 
colic fistulas, and after dlvidJog the stomach 
tranaverady and nnpUntlng its oral part into 
tbe jejunum dosed and exduded its tboral 
section which still contained the antenor 
gaatio-entcitwtamy In the second operatloo 
1 extupated the exduded part of the ttamach 
and removed tbe fistulous small intesdrie con- 
nected with it, dosiog the stumps of tbe 
duodenum and tbe jejunum. Figure 9, f and f 
abows on the other hand a srrv simple method 
for restoring tbe gaatro-intestiaal ctnUnoitT 
after perforetlon U a jejunal nicer into tbe 
free abdominal caxit) The method b espe 
oafly useful wbeo the presence of 
«ser»^t mikes restoration b> simple (fiscoo- 
oection of the gastrojejuocatocDV ImpD^rible 
and whoi at the moment rcsectfoo b at least 
Inadvoable Tbe perforation b sutured iitd 
If this causes atenoab of the efferent iocf> 
aitero-enteTo-anastomosb between the effei 
ent loop (bdow tbe stenoib of course) and the 
afferent loop re-establishes pasaage. Later a 
resection may be done In manner shown 
In Figure 9 h and i 

Many other peculiarities may be met roai 
mg other procedure* advfaaWe— man} roads 
lead to Rome and drcurastance* must guide 
OS In choosing tbe best method. Soeoetimes 
It may prove a difficult problem to find tbe 
right one 



OPERABILITY AND FACTORS THAT INCREASE CURABILITY 
OF CARCINOMA OF THE RECTUM 

T E JONES, M D , F A C S , Cleveland, Ohio 


W HEN the diagnosis of rectal can- 
cer has been made, the problem 
that next confronts the surgeon 
IS the question of operability Op- 
erability factors include age, general condition 
of the patient, extent and fixation of the local 
process and, finally, metastases to distant 
parts Operability is vanousl}'^ quoted even 
m recent literature as ranging between 30 and 
70 per cent These facts must cause consider- 
able confusion to the reader Until we adopt 
some simple plan and method of calculating 
our statistics on operability, they i\nll be 
meaningless and unmtercsting figures because 
one cannot compare his own work with that 
of others and see where he stands Compari- 
son is instructive and inspires all of us to bet- 
ter accomplishments When one sees surgeons 
of equal capabilities having a variance of from 
30 to 70 per cent in operabihty figures, it 
means that they have entirely different meth- 
ods of anatyzing their statistics If n e are in 
earnest about gathenng statistics of value as 
to the sanest and safest way to cope with the 
problem of caranoma of the rectum, it seems 
to me that w e can do it ycry simpl)' because 
here, at least, ne speak the same language 
Gcncrallv speaking, the lower the operabil- 
ity rate the higher the curability rate, because 
one usualh takes for radical operation only 
the earh cases, and docs palliative operations 
on the doubtful or ad^ anced cases This mav 
or ma\ not be true, but it could be ascertained 
if all the facts verc presented Pertaining to 
this \cn point, I ma\ saj that I^Iilcs, of Lon- 
don, quotes an opcrabihU of 30 per cent Not 
long ago vhile conversing mth him on the 
subject, he made the statement that he meant 
he operated on i out of e\tr\ 3 patients he 
saw and lie counted them all hen one con- 
sult rs Ills It adorship in this field anti the fact 

1 ivtnt iBr OcveHntl Clmit 
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that he has had a large service at the Cancer 
Hospital w'here many derelicts are sent, his 
operability would be 6o or 70 per cent as com- 
pared on an equal basis with that of others 
There are vanous operability factors to be 
analyzed Many writers in the past have 
automatically set an age limit at 60 or 65 > cars 
but, after all, age in number of years docs not 
tell the whole stoty Many a man at 70 mav 
be a better nsk than a man at 60 M^ile his 
life expectancy may not be as long, we cannot 
stand by and do nothing on account of age 
alone The prolonged, termmal suffering of 
these individuals is a challenge to the surgeon 
to fulfill his obligation to the utmost 
Several months ago I was confronted with 
the problem of a man 73 years of age with a 
very doubtful operable carcinoma of the up- 
per rectum, completely fixed to the seminal 
vesicles and the pentoneum at the rectovesical 
pouch A combination of factors, namely, a 
lean, wirj" t}q)e of indmdual otherwise in good 
health, w ith no ob\nous metastases, and a re- 
quest to be given evcty possible chance, led me 
to proceed wrth the operation A combined 
abdominoperineal operation in one stage, in- 
cluding the seminal vesicles in one mass, w as 
performed He made an uneventful rccoven 
and left the hospital on the seventeenth dai 
In a \cr\ obese man c\cn at 60 vears of age 
this might not have been vers' good judgment 
E\-pcnencc frequenth lends a guiding hand 
Localiou and fixatwu This has a bearing on 
opcrabilit} Gcncralh speaking, we consider 
a grow til on the anterior wall in pro\imit\ to 
the bladder, seminal vesicles, and urethra as 
more difficult than one on the posterior wall 
cspccialh if attended with fixation Consider- 
able fixation on the posterior wall ma^ be re- 
mo\ed more casih than moderate fixation 
antenorh It is frequenth impossible to esti- 
mate whether fixation is due to inflammaton 
reaction or malignant inxasion From one’s 
experience, it is correct to assume that at the 
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tune of opentioa it fa more liel/ tte 
larger perccotage will be Infltnnnatory Ob- 
>'K^> the nurbldity from pWVJ^ damage 
tothe bladder ureter oraretbxawiDbegreaier 
from fixation anteriorly tJian poateciody A 
thorough dlptal examination to cstnnate 
these point* n very valuahlc, 

OSrtrudCa* The rectal ampnni fa large 
and a growth matt reach a very large 
before obstruction ensue*. If however the 
growth fa at the rectoaigrMld obatrnctfon 
take* place tooner The iuitory and ciamma 
tion of the abdomen will pve the desired in 
formatwn. Obctruction in Itself fa no contra 
Indicatkin to operatkin and If not rtheved by 
rriedical means the surgeon may resort to a 
preUminan colostom) 

Obaity Obesity coradtute* a formidable 
block for aevernl reason*. We know that in 
tbc obese individual regardLe* of the loca 
tlon of the mahgaaocy cancer •eems to tpre*d 
faster than In the smoked bemng” of 
individual Obese IruQvlduab also *eem to 
tolerate Infectfon poorly From a technical 
standpoint, the operatloQ U much more diffi- 
cult and time-cnmnmlng to thai U one ha* a 
combination of fixation In the obese lufividuah 
the ruk is far greater than in a thin one, both 
from the Immediate mortality and the ohi 
mate result*. Sometime* the mesentery fa ao 
thick In these tedlnduafa that one may have 
extensive glandular Inwlvtment In the meso- 
slgmold a^ along the aorta which it is im 
possible to palpate. This conditloa, of course 
reDder* the ordinary case inoperable 

Sin of Utt rrwik. One need not be dis- 
CDUiaged by a large growth even though there 
mav some fixation. Experience showi that 
in man) such growths there may not even be 
anv glandular Involvement Freqocntly the 
prognosis is much better than with imall 
growths of a more malignant nature whidi 
h*\T already formed metastase*. I recall sev 
cral large bulky tumor* of the redoagtnold 
which hid intussuscepted Into the rectum, 
making the mass seem to appear mnd» larger 
t>,an It really was. Other factors led to ex 
pioratloQ and finaJli to satfafactorv end 
results. 

Lots of weight and anemia are not ncces- 
tirily contra locEcatJon* to exploratloii. Un- 


less one actually demoustrates metastasei to 
the Uver or lungs, the patient ihouH be ci 
fdored- 'We must remember that manr cf 
these patlenU complain ot dlarthca. Tbr, 
think that iti correction lies in dlcUiy roeas- 
nre* and this frequently accounts for kai o< 
weight and secondary anemia. The inmU 
can be corrected easily by blood tisnsfusion 
and thm an expioratoiy operation can be 
done safely 

Associated chronic dfaeases lodi u 
tea, tubercukofa, and canhorentl dfaeasc mar 
occur In patient* with esrdnoma of the rec 
turn, but they do not necetsarily spefl b- 
operabUlt) It fa Important to emjhaifae at 
this point that operation for cancer of the 
rectum fa not an emergency procedure. Plenh 
of time can be taken to rehahnitate the pa 
tiesL Too frtquenUj upec tbc erf a 

carripoana, both phvsician and patiat becoDK 
hysterical and demand prompt action. Ttfa 
hurry ha* cost man) Cits, These patients 
should be put in the hands of speriahstj In 
thdx varxats Ildci, and the ea^ sorg etn 
should be handcufi^ until the optimum tune 
for f uig t j y 

These foregoing factor* reiathv to operabfl 
ity may be estimated before operation. Ho* 
ever there are some facta that cannot be 
estimated before eiploratlcn. These arc toe 
taxtascs to the lim or glands or fiiatloo hislde 
which could not be ascertained from rectal 
examination. Metastase* to the lim make It 
Incurable •while the local lesion may be eo- 
drely operable Personal equation enters Into 
the KandUng of nich a case In addition to 
•tiTving for cure the surgeon ha* another 
greet oMgation In case cure fa not possfbic 
the rchef of pain. For that reason I have many 
rlmfs completed the opera tkai when there was 
ifver involvement and have no reason to re 
gret It. The pain and (hscnnifort in the ter 
mtnal stage fa terrific and one must not protect 
his statistic* to the point of allowing the 
patients to suffer InacaseirbertthereUDOt 
much liver involvement, with the patient In s 

fan- state of preservation, and with an operable 

lealon m which one does not take mere than 
the average risk, I think It fa our duty to 
remove jt for the patient * comfort I think 
thmt m this type of c**e paniatlw coJostiam 
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IS resorted to too frequently We must dis- 
tinguish the pam of obstruction from the pam 
of metastases If the patient has no obstruc- 
tion, colostomy does not give him any rehef 
In fact, it adds to his misery on account of 
the nuisance of the colostomy Colostomy 
does not relieve the pain of metastases, and 
with the lesion tn stiu the patient stdl has 
what IS so distressing, namely, frequency and 
urgency due to the mucus, pus, and blood 
from the ulceratmg neoplasm If the lesion is 
resectable, it should be done in preference to 
colostomy Involvement of the mesenteric 
lymph glands constitutes one of the cntena 
\ of operability, but in my mind it is of minor 
\ importance because very frequently one can- 
\not feel any glands m the fat, thick mesentery 
A hen there may be extensive glandular in- 
voWement On the other hand, when one can 
feeKthem, it is frequently impossible to teU 
wha^Jber these glands are inflammatory or 
mahgnant, so that unless glandular mvolve- 
ment has mcreased to the pomt where there 
is fixation to the sacrum or lateral pelvic wall, 
the surgeon should proceed with the opera- 
tion Here again, the curability rate may be 
affected m one sense, but many whose enlarged 
glands turn out to be mflammatory will also 
be saved who otherwise would not 

Fixation to the semmal vesicles, bladder, 
and pelvic wall that cannot be determined 
until operation may contra-mdicate operation 
in most cases In women, however, fixation 
to the uterus does not make it inoperable In 
3 of our patients the uterus has been success- 
fully removed with the rectum in one mass 
In recent years another cnterion of oper- 
ability has been added, namely, gradation of 
tumors It increases our knowledge regarding 
cancer, and may prove valuable from a prog- 
nostic standpoint, but I am opposed to using 
gradation of tumors as a gmde to therapeutic 
effort If a case is clmicaUy operable, I would 
not refuse operation because the pathologist 
said It was grade 4 The pathologist has been 
known to make mistakes 

Operability, then, is determmed after an 
appraisal of all of the above mentioned factors 
One must consider the patient as well as his di- 
sease Mv philosophy regarding cancer of the 
rectum is to increase the scope of operability 


constantly The mortality may be mcreased 
a little but we will keep the patients comfort- 
able for a longer penod of time, and relatively 
more people be ahve at the end of 5 years 
than with a lower percentage of operabfiity 
The tjqie of operation must be left to the 
judgment and expenence of the surgeon and 
to his facihties Based upon my expenence 
with cancer of the rectum, it is my behef that 
the abdominopenneal resection for carcinoma 
of the rectum offers the greatest hope of cure 
or immunity for a longer penod of time than 
any other procedure I am speaking of the 
great average number of cases who come to 
the surgeon There are, of course, minor pro- 
cedures which give occasional cures, namely, 
electrocoagulation or radium treatment of 
those patients who come to us in whom the 
carcmoma is limited to the mucosa I have 
seen a number of this vanety but m contrast 
with the total this group is so m the mmonty 
that it IS almost useless to talk about them 
It would be a happy penod for the surgeon 
should the time amve when we could see all 
of these cases early when a mmor procedure, 
namely coagulation or radium, would give as 
high a percentage of cures as the most radical 
operation practiced today Unfortunately, I 
must adnut that the cases today m my ex- 
penence are just as far advanced as those 
observed 20 years ago in spite of propaganda 
or education along these hnes This is due to 
a vanety of cucumstances that cannot be 
touched upon m this paper, but they are 
chiefly delay on the part of the patient m 
consultmg the physician, when he Imows that 
something is wrong, and neglect on the part 
of the physiaan to make an investigation when 
the patient does consult him 

Obviously, the greatest factor in mcreasing 
the curability rate is early fiiagnosis It is 
unnecessary for me to state that half of these 
patients have been treated for hemorrhoids 
for months before they come to operation It 
IS not the wish of the profession to raise a race 
which may be addicted to cancerphobia Such 
mdividuals often suffer just as much as the 
cancer patient himself A thorough digital 
and proctoscopic examination in aU cases of 
rectal bleeding from whatever cause will en 
able us to detect a large number of those neg- 
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lected rtirt witiHJUt frightening propaguidA 
to the public. Better dtagmsls oo our part 
will Instill conBdence in Um patient, and dU- 
CT ATi} ’ ol an carij lesion »o impresKS the 
patient that the phj’sldan frequently will note 
in tbe ensuing tew weeks tb^t be emnincs 
quite a few pe^e who turn out to be relatives 
or friends ^ the patient This It pQbhat> 
along tbe proper lines and should m coId 
vated In our present day knowledge wide 
surgical rcmcrtil offers the best hope of cure 
The surgeon must coirstantly whIcd the scope 
of operabflit} and the operation itsdf taking 
into account of course certain limitatfons due 
to the general condition of the patient who has 
to be considered as well as the disease 

A few figures are presented as tooperabQlt> 
and curabllltN when tbe one stage combined 
abdcrmlDopeiineal operilioa was performed 


OftraiQUy One hundred patients had beru 

examined lo of whom refosri any trestnieBt 
whatsoever Twenty patients of the 90 re 
maming acre considered Inoperable, 9 of whom 
received no treatment and 1 1 were rhm pth 
liathT measures- The number eipJored wu 
70 or 77 per cent. Thirteen of these were cpo 
sWered Inoperable 10 had lim Invc 4 \Tn)enl 
and In 3 ^tion had occurred The 57 re- 
maining, or 80 per cent, were opented upon 
FTftj four had a combined ooe stage opera 
tioo while 3 wore subjected to different opera 
tioQS. There were 4 operltl^T deaths In all 
or a 7 1 per cent mortallt) 

Canbilily Statbtlcssbowed that tbereau 
a 13 per cent hospital mortalltv among 100 
patients. Metastasa had occurred in 56 pa 
dents of this gronp 46 or 52 5 per cent, are 
atlD living and 54 ha\T since died 



SURGICAL TREATMENT OF DUPLICATIONS OF THE 

ALIMENTARY TRACT 

Enterogenous Cysts, Enteric Cysts, or Ileum Duplex 

WILLIAM E LADD, M D , F A C S , and ROBERT E GROSS, M D , 

Boston, Massachusetts 


D uring recent years we have treated 
i 1 8 patients with cystic lesions 
' which were situated along various 
parts of the alimentary canal, and 
here group them together as an entity, because 
there are certain features which are common 
to all of them Inasmuch as these cysts have 
appeared m divers locations and have had 
many shapes and sizes, a confusion of terms 
has ansen in the literature to describe the 
specimens Such structures anse from tongue 
to anus (Fig i), appear to have a common 
denvation, and present similar problems 
Hence, they should be grouped under one 
generic term We have chosen to list them as 
“duplications of the alimentary tract ” 

The names most frequently applied to these 
lesions are “enteric cyst,” or “enterogenous 
cyst ” However, such terms are not inclusive 
enough, because some of the lesions are tubu- 
lar and course through the mesentery par 2 illel 
to the bowel or communicating with it Like- 
wise, they have been called “giant diverticula” 
but this, again, is unsuitable, because some of 
them do not possess the commumcation with 
the ahmcntenc tube which this term suggests 
“Ileum duplex” has previously been used to 
desenbe several of these specimens, but again, 
this does not adequately include the condition 
as seen m the jejunum, duodenum, stomach, 
or elsewhere in the gastro-mtestmal tract 
“Inclusion cysts” conveys the idea that some 
of these structures are an integral part of the 
intestinal wall, yet this certainly is not true m 
all of the cases here presented It is, therefore, 
proposed that the general term, “duplication 
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of the alimentary tract,” should be substituted 
for all of these names, since it is all inclusive 
and serves to bnng these various lesions to- 
gether as a single entity 

PATHOLOGY 

Duplications of the alimentary tract are 
hollow structures which possess a muscular 
coat, usually of two layers, and are Imed with 
epithelium similar to that found m some por- 
tion of the gastro-intestinal tract or colon 
These lesions are always contiguous to some 
portion of the aJimentary tube, and in all but 
one case they were strongly adherent to it 
The t>q)e of epithelium lining the duplication 
does not necessarily correspond to that part of 
the ahmentary tract to which the structure is 
attached Thus, a cyst of the tongue w£is Imed 
by colomc mucosa, and a cyst of the rectum 
was partially Imed with gastnc epithelium 
The cystic structure may or may not com- 
municate with the adjacent mtestmal lumen 
In 2 cases there was such a communication, 
but m the i6 remaining cases there was no 
opening 

An important finding is the histological fact 
that the muscular coats of the duplication arc 
intimately adherent to and at times are 
microscopically an integral part of the muscu- 
lans of the ahmentary tract (Fig 6) 

The contents of a duplication vary with the 
type of epithelium lining the structure, with 
the presence or absence of a communication 
with the adjacent intestine, and with the 
presence or absence of necrosis of the duplica- 
tion Vr all Thus, if there is an openmg mto the 
bowel, the duplication contents will be similar 
to those of the adjacent mtestmal tract In 
general, however, there is no communication 
with the intestinal lumen and the cx^stic struc- 

29s 
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tun amtaha t dear colorlea fluid of muoofd 
CDodstmcy In 7 spedmexa the cysi. had 
reached sudi dxe t^t there wts prewue 
necrosis tad ilou^dnj; of the lining nKmbnne 
Tbercfore the entrapped fluid was bemor 
rhngic and ninrky-colored- 
Tbe tixe of the speomen* b wiahle. It 
depends upon the ability of the leskia to a 
pand into adjacent cavities or tlKoci before 
giving aymptoms, and upon the presence or 
absence of a communicarinn with the Intea- 
tinal tube. In ooe case a cyst at the bare of the 
tongue was about a cmthneter m diameter 
was lined by ooionic maccns membrane, and 
was fiDed with a dear syrupy fluid. In 3 cases 
the structurei were adherent to the esophagus 
and had ballooned out mto the medUstlDum 
and right pieural cavity Hence they had 
grown to orange or grapefruit afxe before at 
tractlng attenuon. One specimen which aroac 
]j i-wn the greater curvature of the stomadi In a 
6 year old girl was almost as large as the 
DormiJ ftomich itidJ The cystic lesions ap- 
pearing along the duodenum Jejunum, and 


Oeom, usuBy do not become larger than a goU 
ban befoTt predudug lyraptoaa. In Case 15 
the structnre was sausage-shaped, was 5S 
centimeters long and s centimeters in diam- 
eter and ran along the meaenteric border of 
the taminal Oeum- One duplication of the 
dipsofd was about the sixe of a large orange 
Flnaily in a 6 months old patient, there wu 
a cyst arising freen the posterior rectum ksO, 
which was somewhat larger than a phnn. 

Ihe levels at which duplkatioca bavT oc 
curred In the present teiio were as follows 
base of tongue i esophagus, 3 stcanach, i 
duodenum r JcJtmum, a [letm, 7 ceenm, 1 
ngmokl, I rectum i 

It b nnpoTtant for the surgeon to recugnlie 
the pathological difference between dnpLca 
tioDs and roescntenc cysts. The latter arc 
lymphatic In origin, have a thinner will, and 
ran be readily separated from adjacent vis- 
cerm. Thb fa in contrast to the dupUcatic^ 
which has a thicier mosudar wall and 'diid 
can be disconnected from the Intfistine only 
with difficulty 
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EMBRYOLOGY 

There are many theories which attempt to 
explam the ongm of these duplications Those 
arising m the mid or terminal ileum were pre- 
viously thought to be due to aberrations in the 
development of a Meckel’s diverticulum How- 
ever, this theory is no longer tenable Twin- 
ning of an isolated portion of the embryo has 
been beheved by some to be the causative 
factor Sequestration, or a pmchmg off of a 
group of cells from the primordial intestinal 
tube, might well account for the development 
of nearby, closely placed cysts, which finally 
attain ah of the histological elements of the 
wall of an ahmentenc tube The most proba- 
ble explanation is that advanced by Lewis and 
Thyng, who frequently found diverticula at 
vanous levels m the fetal ahmentenc tracts 
of pigs, rabbits, cats, sheep, and man Such 
outpocketmgs were most common in the deum, 
a fact which suggests a relationship to the high 
mcidence of duphcations in the deum These 
knob-hke outpockets of the intestmal wall, 
which are not related to Meckel’s diverticula, 
normally regress, but the pmchmg off of one of 
these structures might well separate it from 
the normal intestinal wad and give nse to an 
adjacent duphcation 

CLINICAL FINDINGS 

A duplication of the alimentary tract is 
usually observed in chddren It may be seen 
in later life, but the nature of the process is 
one which attracts attention m early years 
Our youngest patient was 2 weeks of age, the 
oldest was 9 years 

The symptoms produced by these lesions 
may be grouped under 3 headmgs (i) obstruc 
tion of the alimentary tract by regional ex- 
ternal pressure, (2) pam produced by disten- 
tion of the cystic structure, and (3) hemor- 
rhage because of interference with the mtes- 
tmal blood supply, leading to sloughing of the 
intestinal mucosa In the lesion appearing at 
the base of the tongue, difficulty in swallowing 
was the outstanding symptom With the 
cysts of the mediastmum and the nght pleural 
cavity, there was esophageal compression and 
difficulty m swallowing, and there was inter- 
ference with the proper expansion of the lung, 
which led to dyspnea In the duplication of 



cases 

the stomach, in spite of the large size of the 
lesion, the adjacent gastric lumen was not 
compressed sufficiently to cause obstruction, 
and the patient’s primary complaint was re- 
lated to epigastnc fullness and pam produced 
by tenseness in the mass Most of the cysts of 
the duodenum, jejunum, and the ileum 
brought early signs of partial intestinal ob- 
struction characterized by colic-like pam, 
vomiting, increased penstalsis, and, finally 
signs related to dehydration In the long, 
tube-hke duplication of the terminal ileum 
(Case 15), the pnmary complaints were re- 
lated to severe painless hemorrhage from the 
lower intestinal tract, caused by ulceration 
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Fla a. Cm* 4. KneitjMQCrun dapUatkc of tbo 
es^toagoi hldi baUocoM aot alo th* rt^ pteanl ea 
1(7 The cjttK leikn b oDtlmcd b7 arm UoSudnam 
aid heart I’lbpkr.ul tt tbe patbiit* bftfkb. 

aod skwgfaln^ of Ou Heal mucoM. Two mafl 
cv«U of the cecum have been encoontcred, one 
of which produced partial obttnictkia aod the 
other by bulging into the cecal larnen, aerved 
as the leading point of an Intimuaceptkm 
Finally the c\Tt of the rectal wall (Case i8) 
produced eady encroadunent on the adjacent 
rectal lomen and qaickl> led to constipadoD 
and abdominal distention 
Fh>ikal examination often gives Important 
evldCTcc cOD ce mlng the position of the lesloo 
and Indeed the physical fin dings maj stroD^y 
suggest the p ro p er diagnosis In a cv»t at the 
base of the tongue tbe lesion can easQy be 
palpated as a swellmg below the foramen 
cecnm A tboradc cj^st can be quickly sus- 
pected because of ph>ilcal signs of d^hagia, 
dyspnea, and puhnonarv compr es aioo TTie 
duration of the stomach was of such a slxe 
that It could be easily palpated ninnlng along 
In the direction of the greater curs-aturc of the 
itomach. This m*** lacked penstalbc wa ts 
and persisted after the evacuation of the 
stomach with a tube and tbe cleansing of the 
transvenc cokio with an enema. Thf ciata 
of tbe duodenum, jejunum, and Qeum could 
be palpated In practfciDv evcr> case They 
were clastic, well rounded, usually non tender 


and except for the duodenal lesloti, were qate 
freely movable within the abdomhul cant) 
In etch of these cases, phjaical examlnstk* 
revealed scene sign of partial intcttinsl oh- 
stniction. Such signs were listed as vWbt 
peristalsM, localized or geocraJ abdominaJ dtv 
tentioD and Increased audlbJc peristaltic ic 
Tbe tnbe-like itructnie akiDg the 
terminal ileiim in Case 15 could Mt be felt 
during examination of the abdotocn and there 
were no physical signs of intestinal obstiw 
tson Tbe only findin g m fbb child was the 
presence of blood 00 the glove when rectil 
examination had been performed Tbe cvit 
of the sigmoid was fr^j movable, elastic, 
non-tender and without signs of cnlocic oh- 
structioii. The cyst of the posterior rectal 
wall amid be palpated casfl) with a rectal 
examining finger and though the lining of the 
rectum was smooth, It was displaced forward 
so that the damming finger could not be 
pushed up beytmd tbe ctanpressed point 

lOEDTOEKOLOOICAX TDtDIHOS 

DupUcatioos b the thorax give roentgon- 
graphic findings characteristic of medaitmal 
neoplasms or cysts. In i case there was a 
large weD defin^ le*Km dlspUdng the upper 
lotw of the right King In the a other paumts 
there was a large w^ arcumsedbed opaque 
ma-w without calaficatwo ahich apparently 
arose from mediastinal itmctures and then 
baJlooned out bto the right pleainl cavity to 
replace about two- thirds of the lung area b the 
antoopoetenor cheat film*. The density of 
such a lesion Is rather unilonn due to Its fluid 
content- The uniform shadow tod the ataence 
of caldficatxin tend to distinguish it from a 
dermoid or teratoma. With some of the Urge 
IcsKns there may be a shift of the medlastfanro 
aod heart to the other side of the thorax (Fig 
a) but it wax luipnsmg to find rdatlvcfj ht^ 
displacement m tome these cases. LipiodM 
vuuallxation of the bronchial tree ihoas 
marked co mp resaioo of the lung on the b 
volved side. 

In the patient with a duplication of the 
■tomach roentgenograpbe studki ■'re 0* 
considerable aid b roughly outCnbg the il« 
of the leiicn and in drtennbzng Its pofibon 
with relation to surrotmdbg TOcera. Thus, 1 



LADD, GROSS DUPLICATIONS OF THE ALIMENTARY TRACT 



Fig 3 Case s Roentgenogiam of duplication of 
stomach showing a large mass outhned by arrows beneath 
the stomach The stomach is filled with baxium and is 
dented along its greater curvature by the mass 

gastro-intestinal banum senes showed a large 
extnnsic mass along the greater curvature of 
the stomach, which smoothly bulged mto the 
gastnc lumen (Fig 3) FoUowmg this exam- 
ination, a banum enema showed the mass to 
displace the transverse colon downward with- 
out appreciable compression of this organ 

With the duodend cyst (Fig 5) there was 
sufficient compression of the first and second 
portions of the duodenum to give evidence of 
partial obstruction at this level The cystic 
lesions of the 3e3unum and ileum in some cases 
showed partial obstruction by x-ray visual- 
ization 

Usually as much could be learned from films 
of the abdomen in the postero-antenor and 
lateral direction without contrast media, as 
could be determined with the use of a banum 
gastro-intestmal senes Thus, distention of 
intestinal loops (Fig 7), particularly if they 
are localized to one portion of the abdomen, 
are indicative of obstruction and may give 
some impression concerning the level at which 
the lesion exists 



Fig 4 Case 5 Drawing of large duplication of stomach 
as found at operation with a cystic structure attached to 
greater curvature of stomach from the pylorus almost to 
the cardia The blood vessels of n^ht and left gastro- 
epiploic systems course over the duplication on their way 
to the gastnc wall Inset at left shows a cross section of 
the stomach and the duphcation at the level of the gastnc 
incision 

The large duphcation of the sigmoid (Fig 
12) showed a rounded area of rather uniform 
density with peripheral displacement of gas- 
contaming viscera A barium enema m such a 
case should outlme the sigmoid as a flattened 
viscus, as it courses around the mass In the 
cyst of the postenor rectal wall, roentgeno- 
graphic examination was a great aid for 2 
reasons First, it gave some idea of the size 
and supenor extent of the lesion m the lateral 
field (Fig 13), second, the absence of bony 
defect m the lumbar and sacral vertebras gave 
some assurance that the pelvic mass was not 
an antenor menmgocele 

TREATMENT 

Obviously, the treatment of this condition 
is one requmng surgery Two important facts 
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Flf L OtM6. ChififWtkwqf Era t*d wcacd pertna 
of doDdMmm u buid 4X tmlod bj 

of cys ud pUtU nMCdM of •*rm’,K^wr„ 
aectedby t i i al nbi|wiju )tJ 'i fl nB i K By Ptiintft uwwl 

muit Ag&k be ^trmed regirdiag the pathology 
of theae leskto* In rektkiQshlp to operadre 
procedure* Pint, the cjidc structnrc and the 
Intestine have a commoa wall at one poioL, 
and the two cannot be chacected apart with 
safety secood, the blood ve**dj of the con 
tigooui alimeotary tube may course o\Tr the 
■inface of the cyst, hence attempts at local 
removal of the may mduce ischemia and 
necrosb of the intestine. This latter considera 
bon is pardculaily important In the treatment 
of a lekoQ of the small intestine and of the 
sigmoid, in which the veasela from mesenteric 
or algmoidal leaves spread out over the surface 
of the cyst In the lesion at the base of the 
tongue we had no difficulty In exdaing the 
mass completely working through the oral 
cavity 

TTie thoradc lesion* have giNtn oa the 
greatest difficulty from the point of view of 
technical procedures, particuWlv when they 
have Iwn treated In pabents who are under i 
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year of age. I\e have attempted b ertry 
case to open the thorax tbroegh a pcatedor or 
posternlatenl indsloa, to enter the pleonl 
cavity and then free the cystic stnictare from 
the adjaent hing, a diwcbon which can 
easQ} be perfonned. H o we ve r on attasptbg 
to djsaect away the cyst wall irocn the esopha- 
gus, the dangers of estmsg the e*ophagcal 
lumen are high. In one of our cases the 
esophageal lumen was entered, and the inrf- 
ical fidd was thereby transformed from an 
aseptic bto a soiled one. On first cociidCTa 
boo It would seem relatlvdy easy to turn b 
the edges of the damaged esophagus, but It 
has been our cxpcnence that the oosnre tbo* 
affected hej1» poorly and there a great 
danger of estahliihbg an esophigeoplcnrsl 
fistula. This pcseibiLty of bpiry to the esoph- 
agus must be stresaed beeaxae If the surgeon 
overlooks a smsn openbg thus t enden UOy 
made the patient wfll subsequently dertkp * 
fatal mediasdnltii or e nip vema wbercai the 
recognition of the eaophagea] defect durntg 
opciabon allows the lorgeon to mate soene 

E oviiioD for rlncng thc defect or for treat 
g regional Infection whkh surely will *n^ 
sequently dcielop The poor rerolb which 
have been obtaii^ b these thoracic 
due primarily to the aseodated esophageal^ 
Jury at tunc of operatioii raises the poanbOIty 
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Fig 7 Case 7 Lateral roentgenogram of abdomen 
shomng dilated intestinal loops, accumulation of fluid be 
tween uie loops, and marked abdonunal distention These 
findmgs are mdicative of obstruction which at operation 
w'as found to be caused by a large duplication of the lower 
portion of the jejunum 

that these patients might be treated better 
by marsupiahzation of the c}^st through the 
posterior thoraac wall, combined with subse- 
quent destruction of the cyst lining by the use 
of necrobiotic agents which could be easily 
introduced through the fistulous opemng 
The duphcation of the stomach, as exemph- 
fied m Case 5, might be treated m several 
ways First, a total or nearly total gastrec- 
tomy with estabhshment of an esophago- 
3ejunostomy would permit the removal of the 
cystic structure along mth the stomach How- 
ever, this appears to be a rather extensive 
undertakmg, particularly m a young mdmd- 
ual This nsL does not seem to be justified 
when simpler, more satisfactory forms of 
treatment are available We were fortunate 
enough m our case to find a cj'^st so distended 
by accumulated secretory fluid that there had 
been sloughing of its entire mucosal Iming 



Fig S Case 7 Surgical speamen of duplication of the 
jejunum The intestinal tract appears at the penphery of 
the specimen The sausage shaped duphcation is very 
adherent to the intestme on its mesentenc side and shows 
the impossibility of dissecting out the cyst mthout destroy 
mg the blood supply of the jejunum 

Therefore, by simply marsupializmg this dup- 
bcation onto the antenor abdominal skm, the 
release of all entrapped fluid allowed the walls 
to fall together and to coalesce If one should 
not be so fortunate m having the mucous 
membrane thus spontaneously destroy itself, 
two methods of treatment are open, either by 
marsupialization and subsequent mjection of 
sclerozmg flmds, or by establishment of a 
large commumcation between the cyst and 
the stomach to pemut dramage of the cyst 
contents mto the gastnc lumen 

In the patient with a cyst of the duodenal 
wall (Fig 5), the first portion of the duodenum 
and the mass were exised in toto, the ends of 
the duodenum were inverted, and a postenor 
gastrojejunostomy was performed with satis- 
factory results 

In those duplications of a cystic nature 
occumng between the duodenum and cecum, 
we have practiced complete extirpation of the 
mass, along with resection of the adjacent 
portion of the mtestine We have adopted 
this pohcy because expenence has shown that 
the mass cannot be enucleated without the 
danger of perforatmg the intestine or leavmg 
it m an ischermc state In aU cases, except 
one, we employed a side-to-side anastomosis 
to re-estabhsh the contmmty of the mtestmal 
tract, because end-to-end anastomosis of the 
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ri( 9 Cues rtKloKrmpfaUlrmchriacopMiiDotba* 
iDf fpO Iml] djtd dapbaiuoa af the g )tJoanm. Thf 
■djaceit tmteulae b eo nrcitit U tr-cT ooe Kcfkcr tb» 
cyidc itnictcre. Rctertke ol cyst ud AdjMml taiodiM 
(oOoaad by UtercJ BaAomoab kb ncreWal malt. 

unaD hitntlne In Infant* and chQdrco ti tecb- 
nicall} difficolt and mav Wd to doastcr 
\Mille it b oar bdkf that tKe moat aatkfac 
torj outcome will be Imured bj turgjod ad 
ikm of tbe mass ajxl local mectloa of the 
adjacent Intexdne mentloQ moit be made of 
tbe pubbeauon of Gardner and Hart, vbo 
treated a cj'ttK kuoo of tbe doodenom by a 
tramdoodenal apiproacb and opened a la^ 
windoT from the duodeoom into tbe cyat. 
Ths alloved tbe c>at to <mpt> It* mucoid coo 
tents continuously Into the duodeoam. The 
succeas of tbb procedure in Hart s case sag 
gesti that it mtgb t be ^rtb trying In cases 
where a short operathn procedure b rjeceaaaiy 
because of the poor general andltlon of the 
patient. It most be pointed out that stasb In 
such on outpocket irom tbe Intestine might 
lead to trouoIesoiDe ■j’rnptoms. Hence tbe 
opening into tbe cyst must be adequate to 
insure proper drainage 
Cjit* 01 terminal Deurn or crcuni maj ao 
impinge on tbe Deocccal Nmlre that partial 
obstruction is produced Tbe 3 spedmeno 
which we ha\*c encountered In this region 
demonstrated the ImposdbQrty of acUng 
them from the cecal wall without Injury to 
the remaining intestine or \'al\'e. Therefore 
we ha\T again practiced local resection and 
establishment of an Qeocolostom} 

The large cjit of the sigmoid which was 
discmTred at autopsj demonstrated agam 
that ft would be futUe to dissect the cjit from 
the sigmoidal loop and that the best method 



BocssbOTL bFVm^ iS* dwanlm be* Uii dw 
leavaottbtgiantny fatottnstriy undbrt W t>*tite»- 
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tbs IfilW^D* 

of treatment wcmld be ciaskm of tbe maw 
and tbe adjacent gut re-e*t*blfihjT>ePt of the 
oolooic contmuity poaalbly combined ilth a 
temporary ceco*tom> or transverse coiostemy 
as a safety valve. 

The dupUmtion of the posterloc rectal wiD 
In Case i8 (Figs. 14 and 15) was first treated 
by the lamily doctor who Intermlttcotly re* 
Beved the rectal obstruction by aspiratfug tbe 
c)it through a posterior sacral approach. 
Fortunatdv Infection did not occur Etch 
tune the c>at sra* aspirated it refilled b 5 or 6 
daia time and ■gain displaced tbe rectum 
forward in such a way so as to obstruct |U 
lumen. Operation on this 6 month old babv 
was performed under ether aoesthesia, wiu 
the ebfM in the ftce-dosm pontloo and tbe 
abdomen su pported on a sand bag *0 as to 
push the buttocks high np b the operative 
befd. A cur\Td bcuioa, pcertenor to tbe amu, 
pennitted dfaplacemcnt oS the anus and a™ 
sphincters forward Then by carrying the dis- 
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section upward in the midlme between the 
levator am muscles, the hollow of the sacrum 
was reached, and the c)'st behind the rectum 
was exposed Little difficulty was encoun- 
tered in dissecting the cyst along its posterior, 
superior, and lateral surfaces, where good lines 
of cleavage were obtained However, the cyst 
was found to be extremely adherent to the 
rectal wall, and in the course of the dissection 
a large opening was made m the postenor por- 
tion of the rectum The rectum was now re- 
paired by turning it mward with 3 layers of 
interrupted, fine, chromic catgut sutures A 
small rubber dram was led down into the hol- 
low of the sacrum, and brought out through 
the skin masion The rectal wall healed per 
primam There was no suppuration in the 
penrectal spaces, and the child quickly re- 
covered 

STJilMARY 

Attention is directed to duplications of the 
alimentarjr tract These are congemtal ab- 
normalities, presumably produced by pmeh- 
mg off a small bud from the gut wall with 
development of this segregated tissue into a 
cystic structure adjacent to the normal mtes- 
tine Such cystic lesions may appear at any 
level from the tongue to the anus Treatment 
consists of complete excision of the cyst if 
possible, with removal m addition of the at- 



Fig 12 Case 17 Photograph of abdomen at autopsy 
showing a cystic duphcation (12 by 10 by 8 centimeters) of 
the sigmoid m a 2 week old infant Arrows indicate the 
flattened sigmoid, i, as it courses o\ cr the surface of the 
duplication, 2 

tached portion of the alunentaiy’^ tract, if this 
IS feasible If such evasion cannot be per- 
formed, a tvmdow may be cut between the 
cyst and adjacent intestine to establish dram- 
age, or the cyst may be marsupialized and its 
lining cauterized with sclerosing agents When 
operation is based on these pnnciples, the 
results of the surgical procedures have been 
good 

CASE REPORTS^ 

Case 5 E L , a 7 year old girl, complained of re- 
curring abdominal pain and vomiting for g months 
Each attack usually lasted for 2 or 3 days and oc- 
curred at 2 or 3 week intervals During attacks she 
vomited s or 6 times a day 

Physical examination showed the patient to be 
poorly nounshed and somewhat pale There was 
diffuse tenderness and ngidity in the abdomen which 
was more marked above the umbilicus Just above 
the umbilicus a large ovoid mass could be felt run- 
ning across the abdomen from one costal margin to 
the other This was quite tender It was smoothly 
rounded and definitely cystic 

Laboratory data revealed the unne to be negative 
Routine blood studies were negative There w'as no 
leucocytosis Roentgenograms of the abdomen 
showed a large, soft, tissue mass filling the upper 
portion of the abdomen, extending more to the left 

■Colt 3 W 05 reported previously W Muter and Cbflord and Cases 7 
and 15 were published ly Hudson Cases i 2 5 6 lo ri and 13 were 
listed in an address by Ladd 
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rif Cnt L Lucnl racstcEtufrmii fp*dcn( hb 
CJlUC dripfiAdoD td the m- tTB. T Urfum In tht <" l nn * 
them U to be «T)^'ii>i erl far* trd nut lytef lo the 
hcOcw of Um Mcrmn. 

GtsUo-latslliijI roeot^tfuc^coji ou timed the Mocn 
eh hod iho« ed it to lx cttcmcbed tipoo hod coO' 
p«-*ed b7 the mus fFT*. t) A buino eaeme 
ihoted KKoe dom nra dopkcemait of the tom- 
me coloa hr ertriaile pmnre of the 
Uoder ether tantlwati Uperotomv met per 
fonoed. Aluie,tiaooth,elooj{i(edc7ioeMoowa« 
foonl edherest to tad nmuu »laai the fntter 
oimtan of the ftomteh. Tm cTtoc oute «at 
ladcBttelj' Utched t the futne vtll. tbootb 
there vu tUffat iroo tc between thh ed the 
rtoQHxh there aid not appear to be an/ pfano of 
deeviR to pemut a aof dtttectkm of the entt aar 
(rwn the uocnaefa. Farthermore, the blood vestcu 
of the rlftit aod left faitro-epiplok fTvtem* conned 
OTCT the anteno turface of the mati and then rao p 
onto the futcic wall It appeared too haxardous to 
attempt en deatkm of the cyat, aod beace na 
wjpuluatnt wu dedded ttpoo. A comiderablo 
poetko of the CTtt ai exteriorised br brtsgiiif tbu 
oat at tbe central portiao of Ibe waaod. After the 
abdocteo aa* tfata ckned, the cxtenorlsed portiott of 
the ejat aas appconiBatdy 5 cv&tlffleteia In leoftb 
and s or 6 cmtimeten b diameter Tins pretenlifif 
porUoa atj cat off and Dearly Qtera f aalery. 
chocslat -colored floM ere eracoated. Tbe intenu 
naltrt cf the cyat wmt dbdoctly bemorTfacflc od 
necrotic T hmre dettructMO of any aiahla celU 
wUch mkfat >et Him lha cyat, the remaMi>s caalty 
au rifiitlj' packed with nose 
Tbe pack was l e uKir ea on th tlrth day Sahao- 
qoent dreaeinii were chanced fretpeotJy The 
amoont of ijrwtiarca quickly dlminithed. By tht 
time of boepftal dladia^ 6 eeka afta opentloo. 
the wound tad completd healed over Tbe patient 
baa been foDowed for ) >ean »mcc operatKm and 


lh« hare been no furthtr recunencei of her yrap- 
toma PimmaUy tbe freat dwtentloo in the C}ft 
bnucht bout fraen aecietkia of flmd by tbe 
apeeuneotb!) deftroyedthaBniuandbynanapal' 
tmtioo the o t ^ en peruied to roalcKt. 

Tbe ev3>ed ponka of tba cyrt wall unamiaed 
hstiJaficalK aa hbrnea, my (deeataas. 

and wu InhJtrued adth muy pcf jiMpi»CBfifif 
calh. Oe tht Mufacc tbee wu ttiahle 
amormt cf fibtinedd and banorrhack maKriaL Tbe 
Uniax manhrane had bees catirdr dotnyed. Be- 
neatfitheKroHlcoeTTlnx*^ waldeioea,«»oo<k, 
tmacnlar cnaia 

Cm 6. ? S wu ; week oU baby bo ai 
admits w t becaoae of Tanimnf imee Urtb. She bad 
bees born at fnlJ term by normal dcLrcry and 
welshed S pounds Q ooncea. On the tecooid dar (he 
eonu ted blood. Thh wu dlacnoaed u beownna^ 
dhease cf the newborn for which ibe wu treated by 
trarufusonf and blood given Intramnsnlarly Dar 
Ing tMa period lha bad tarry itooli. On the 

hhh dar the irmptooB of fnlratmal bleeihiig bad 
diMppeared. On the iMrteoith day iba « «h»- 
charged from the maternity hospital rlgtnng 7 
pooada 8 ooncts- Tht child <5d not do (fl t home 
m apite of the fact that iba seemed to asne iQat 
the breast Sha rtturjitated good deal and loet 
adgfac T« days befera admkiiom t ibadOdra^ 
Hartal ibe beim t remit crerytHn* gfreo by 
moath and a ramlna ttoo dfluoastiatisl ao bd onl fa l 

Pbyjical examiosllofi oo drniukri re%etkd 

tha baby wu dehydrated and poorly Korb bed. Her 

weight wu 6 pooods 8 oancet. Her laroat as 
il^^tly red ana there were coarie rboorid heard a 
both 1 the Tntdllnf of the bdomea, 

bore the nmlaryiLi, there wu fiedy mnrab^ 
aoft, cyrtfc mass, nsewuring aboot a ctathaeten la 
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Sc\cnl (liaRnosc-s, indudinR me=cntcnc c\';t, 
omental c\^t, ind enteric tnds were ron'^idcrcrl 
before operation B\ exploratorv laparotom\ , a 
large enteric ejst of the upper duodenum i\as found 
(Fig 3), \\hich could not be dissected from the 
intestine Therefore, the resection of the cyst, to- 
gether \Mth the first portion of the duodenum, v,as 
performed, follo\\cd b> a posterior gastrojejunos- 
tomy Following operation the babj^’s temperature 
fell to 93 degrees and then rose to above 103 degrees 
within the space of a few hours Her condition was 
very precanous A transfusion and parenteral fluids 
were gi\ en A week after operation her temperature 
became stabilized and she took her feedings well 
When she was discharged 7 weeks after admission 
she had gained a pound and a quarter since opera- 
tion The child has been well for 3 jears since the 
operation 

The pathological specimen consisted of a portion 
of small intestine measunng 2 5 centimeters in 
length and i 3 centimeters m diameter Along the 
mesenteric border was attached a concave portion of 
a cyst wall measuring 4 S by 3 5 centimeters in 
greatest diameter The serosa of the bowel was con- 
tinuous with that of the cyst It was smooth over 
the bowel, howe\er, over the cj'st there were numer- 
ous small tabs of fibrous tissue 
The lining of the c\st was dark pink in color and 
lincly injected throughout The intestinal mucosa 
was pale, pinkish gray in color, and slightl) ede- 
matous No opening between the cjst and intestine 
could be found 

iMicroscopicalK , the ctst had a well defined outer 
and inner smooth muscle coat Lining the cjst was 
an epithelium similar to that of normal duodenum, 
except for the fact that the glands were not as deep 
as those of the adjacent duodenum There were, 
however, numerous Brunner’s glands One of the 
sections had been cut from the specimen in a manner 
to include tlie wall between the evst and the duode- 
num and to show the surfaces which lined these 2 
structures (Fig 6) It was quite evident that the 
muscular coat of the cv st intimafclv fused w ith that 
of the duodenum Ihe final diagnosis was cvstic 
duiilication of the duodenum 

Case 7 L A was a 6 month old female infant 
who was admitted to the Children’s Hospital for the 
treatment of progressive abdominal distention and 
bilious vomiting of : weeks’ duration Dunng this 
lime she had been given daih enemas for constipa- 
tion I or the 4 dav-. before admission the child had 
bven fevensh 

I’lnsical examination showed an infant who ap 
pcared chronicallv ill The abdomen vvas markedlv 
distended, rigid, and tvmpanitic except in the nght 
lower quadrant Here there was a palpable, firm, 
rounded mass .about the size of a grapefruit This 
mass could not be reached bv rectal examination 
1 he tumor was onlv sbghtlv movable I’hvsical 
examination was otherwise negative 

Soon after admission the abdominal mass was 
ditucult to jialpate Roentgeographic examination 



Fig IS Case I S Reconstruction drawing showing the 
duphcation antenor to the sacrum and producing partial 
obstruction of the rectum Surgicallj treated by excision 
of cyst and part of posterior rectal wall Rectum acadent 
ally opened in excision of cyst Suture of rectal defect fol 
lowedbj recox ery Bl —bladder, R D — rectal duplication 

(Fig 7) showed free fluid and gas in the pentoneal 
cavit>, which was interpreted as being due to a 
ruptured xnscus Operation showed diffuse pento- 
nitis and a large cyst attached to the jejunum The 
cv'st had not actually perforated, but at one point 
was very' thinned out and necrotic The cyst, with 
about 14 inches of jejunum, vvas resected and fol- 
lowed bv a double barrelled enterostomy of the 
Mikulicz tv pe The child suffered considerably from 
postoperative shock, but on the fourth day seemed 
to be in good condition At this time it was evident 
that the great loss of fluid through the jejunostomv 
was rapidlv dehydrating the child in spite of paren- 
teral administrations of fluid On the fifth post- 
operative day a small damp was placed between the 
2 loops of the jcyunum On the seventh dav the 
wound broke open and the abdominal contents 
cvnsccrated The wound was resutured, but the 
child failed to survive 

The pathological specimen consisted of a segment 
of small intestine and associated mesenterv , mcasur 
ing 43 centimeters in length (Fig S) Lving within 
the leaves of the mesenterv vvas a thick-wall^, cone 
shaped, cyclic mass measunng 22 centimeters in 
length and tapenng from a large dilated end, which 
measured 6 centimeters in diameter, to the smaller 
end, which measured 2 5 centimeters in diameter \t 
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tiK J*i*er tod tbtn wwc coaitifcted nu $ 
ccodmrtCT [fl with htiaeo j mMmefen {n 
dkmrter At tlw dttu] tad ud betretn tBe con- 
UVrted wets tfae lomea wts ifflUsd to t diuaetcr of 

cestiaeter 

Tb* larfact ot tht cystic itroctare wts ertrandf 
coRfCftcd tad Is plsccs there were ewtO ccamult 
ttea of ytflowisi-bToira fibriaspumJeat enulttc. 
Tbe w»D Tt/ied frem 7 to 6 rnULmutn fa dltoictcr 
Tbe luTTBX wu xeaenBy saooth tad (Ostoioc, 
sJtboort ertremdy hmorrfajtic In ««n» »rrat Xbe 
cotof M the Indnt Tided from pOe ycBotitb-fny t 
pjoUib-friy As tm of olcmtloo, 2 centLiz>eter la 
diuseter «u ncsest io the doited portion. Tht 
teron over thb am wis doD biuwnlsh-Mr tal 
ccpojeited- The nil it lids point netsttnaJ ppnrrl- 
nitdy tn 31 muter In tUamen, bnt then vis no 
pcrfontloti. 

Mlerot co piaDj^ the cyit vu with 1 futrtc 
type of mnojuL laere ven krfe open ciypUy it tbc 
bue* of ihkh there len bnachfaf ftsolc fiinds 
cofttunlBK puieUl tad cfakf cefli. Aeeti d aken 
lion 1 ere premt, isd then vu fibrlnerat tmidita 
on tbe txtritet, tbe nodalyint nbcnocott pm- 
•ented mon mtrked hidtmmtt ry reictkm «bin> 
eUevbeit. Tbe mmcolirb vu of two Uy<tn 
litb bandki of (Ltfoaiily-raQafac* cmootb-siiucls 
&ben <a iddhtloD. Tbe senMi vu edemitoos. coo 
fcsted, and LebUtated by Tirtable nober of lym- 
pbecytei, ^ymorpboiracfean, tad CBaeropbacca. 
A aectloc, ocht<£a| both cyst and te baBBi . thoved 
tbe mosnlans of each dowfy ppbed to im otbo 
« tb only a iHa layer of coameetire 

Tbe dUnoab was cyitle depUatioa of tbe 
ie^om vub lutrtc ty^ oracata t&d acott tod 
cbroCLk toSaousaiiDa. 

Cm & D S «u a vreh old cntle (oftat fai 
vben tn abdomutai neOiofhad bea noticed for 
dtyi. At d dsyi ot ace tbe Mhent d ert to ped dlar 
rfaci whtci ns first tboQint to bt htfectloas la 
oat re. On tbe elereotb day of C/« ti»e was ta 
onset f TomjttBf vbicb persMted oatzl bcvpltillsa 
tkta. Oa tbe tvwth day pbyvciJ exaffllmboo drs- 
cloKd a ciUJ ia tbe lo*er tbdomaa. 

nyual examostlon rrrtsled that tbe ptbrot 
ns vtB developed tod noorlsbcd bat soanewhat 
debydnted infant The unportant findlsc as re- 
lated to tbe p rej eoce of a smootbly rautded, sUfbtly 
fhtetoLant, noo-teulet mass aboat 4 cealbBetcrs m 
dumeter nhicb coald be mored freely la tbe lover 
abdomen. Tbb nia» cdoU b* barely felt t tbs bp 
of tbe finn by rectal cxaauaatkn. The stool dM 
not cocitain (tom or nucroaccM blood 

Lapaiotocay a as perfonaea ndcr etbar anettbe 
sja. At the lerel of tbe lover k j gnn m a CTSt aboat 
4 centimeiets m diaracter aai (oond snUdn tbe 
Icaesa of tbe mesentoy Immediauty adjacent to tbe 
mtestiDe. Tbe intesun couEsed over one side of tbe 
masa and ns pcatly cotopraaed thereby (Fix 9) 
The fafatine abore tbe tnass was sQcbUy diUcad 
and ns dbimetiy liner than tbe tecesdae belov 
tbe leMBJ The artena and Tents of tbe meaeatery 


TO <^y YtsoiEsed u they cwnied o%« tb* PB 
faes of the cyst from ahki they veie vfrtnUled M 

to tbe totatinal wall (Tt*. ) 

Rfa i frin i that tba aas a dotikatioci midene 
Itempt t ped tie cyu from tbs aeseetny or tie 
fntatmsj aaD, Raactioa of tb* mas and W 4 
fneha of adkeent Intestine were fvriwaed. Both 
tads of tbe intatfne vcie tsmed in and dds-to- 
fidt anas Comask vuesubfbivd The child (£d *tll 
after the opttiCioa and vsa dac&uftd to tie 
tveaty-ebuh pastoperatire day 
7 ^ pttbotufcal eeamasiloa iboaed ou 
vei^d&f ascratn. TheioCestiatwasHcaaipTt^ 
by the adject rrst that its bats sssnsfTmrtdCo 
j nr 4 mEbmetm (FlC- 1 ) Tbt peri cooeal costs of 
tbe mesentery cotined ap orar tb* eytt sad thee 
ccotisard enss tbe sots* cf tbe intastise. Tlvhlaod 
TtaseUef tbe mesentery could be sen coardixtliMt 
tbecyst vaUhtaa they entbruibatcdblhr 
fot. VMm» tb* a ti opened, tbe vaQ was band 

to be to j ralBimrters la tbkiaes snd tb* lame* 
ccDtamcd dmr gjisleninx, colcrWa* aaicrlaL Tbe 
fray i^tenlox rnncmal tlalof of tb* cyst tt 
lirovniipint loldisintstmSTalTnlxconi^eiln 
il to cKco p ic cnmlnatloc of tb* cyst Ualttf as 
easotlally lit mine as tb* t mxn sal Irefaf of th* 
adketst jejonnm. Thm via modent* todan- 
phllk and ncniropbnk kneomk ctS reactroa in the 
cyst vaB. Tbm ere f*v fihen mnotina radi 
meatary muscnlaris dbcosvi. Cbtsde of uck there 
au vcfldestlcpedmascnki coat ccuktbi efts 
distinct Uym. Theae, boamr acn msch th fa a er 
tban tte aBscnlarb of tbe djacat btaha r . The 
fiwQiip vsrt typical of dnpCaUiae of tbe je^ona 
rsse L J K. vas a 6 month old ftauJe ciaai 
allb recutrinc difScBlty tn axTrinf her beads dar* 
Um tfe of s moflCba. Sbe bid trated by her 
tamUy ^ysldaii, vbo huad pdne o*» 
posbfd the rectonr fomrf so as to cemjatss it and 
at tfw>e« ahaort completdy ot*tn*t ft TUs ttsa 
■ as tbocfbt to be dailJc and cystic. He famvly 
pbyixiaD had "j^jated tb* cyst oa terml oeci 
sksu by inslnx needle iat It throoxh tb* ilin c 4 
tbe ctexyieal rtjirm Each upfrsllaa ccenlfetdy 
ctallipeenlheBJj* nd rdirrsd tie biby 
of obetmctloa Hwerer tbe cyst al lysretHedta 
b t 1 day* tune and vwild nich its pomea* v® 
Foetnnatdy at no ua ao ihers ever iny lafect*® 
or wj p pur atwo of tbe cyst becaase of these oeedtoT 
PlmkaJ eaambjatioe jsrtsled ih* palieflt t w 
»«n de>ekiped and noorisbed cbQd th «a^ 
tbdmnlaal datenuoa Rectal raminatksi ctiNd^ 
iTMM iirsa*fn( tbe rectoin from belmd fcr* 'd *s 
perrVwdy dweribed 11^* man « the Ke» d 
efam f appeared to fill the boOov of tbe 
Secaase of tbe poiailality of *fl a* tew 
roentfenovatpiuc tmramaUoo ass pet formed, b»s 
* iov*d no defect In tk boeie of tbe himbwo*®;™ 
Thm* ftodmri tended t odode tbepo-dbU 
ty of meninfocris A bsnvm tstms 
•boaed mtjied snlericr di>pUcemeat c< 
mtwn (Flf i) 
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Under ether anesthesia the child was placed face 
downward wth the bod}" raised by placing the ab 
domen over a sand bag A curved incision about 
inches in length was made postenor to the anus and 
was deepened to permit forward displacement of the 
anus and anal sphincter Thus, by dissectmg up- 
ward between the levator am muscles, the hollow of 
the sacrum was reached and a smoothly rounded 
oblong cyst was encountered (Fig 15) This could 
be easily dissected away from the sacrum and its 
lateral attachments On carrying the dissection 
forward, the mass was found to be veiy adherent to 
the rectal wall, and in spite of extreme care in cuttmg 
away the structure the rectum was opened for a 
distance of about i inch After the cyst was thus re- 
moved, the rectal wall was repaired with 3 layers of 
interrupted fine chromic catgut sutures 

After operation the rectum was kept empty with 
occasional imgations The cutaneous wound was 
frequently dressed m order to keep it as clean as 
possible No suppuration occurred in the perirectal 
fossa, and the skin healed per prumm The child 
recovered completely and was discharged on the 
tenth postoperative day There was no rectal fistula 
The child has been followed for years since this 
operative procedure 

The pathological specimen i\as an ovoid cyst 
measuring 5 centimeters in length and 2 s centi- 
meters in diameter (Fig 14) When the specimen was 
opened it was found to be fiUed with clear, yellowish 
fluid The wall of the cyst was approximately 2 
millimeters in thickness The internal surface was 
smooth, gray, and had a velvety appearance sug- 
gesting that the lining was composed of a mucous 
membrane Histological examination showed the 
mucosal lining to consist of many types of epithelial 


surfaces varying from the simple columnar, both 
with and without goblet cells, to stratified squamous 
and ciliated epithelial cells A large part of the 
mucosa showed shallow crjqit formations of the 
epithelial glands which contained chief and panetal 
gastnc cells The change from one type of mucosa 
to another was abrupt and without transition The 
submucosa was composed of a loosely arranged 
areolar tissue surrounded by a moderate number of 
plasma cells, lymphocytes, and an occasional poly- 
morphonuclearcyte The musculans was composed 
of smooth muscle fibers and was arranged in a heavy 
inner circular and a somewhat lighter outer longi- 
tudinal layer 
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THE CONTROL OF HEMORRHAGIC TENDENCIES 
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A DISCUSSION of henjorrhtgic ttnd 
ende* of jumoJ patJenti ml^t be 
grouped « fdloTi (i) Weeding from 
“ lealoos of the gaatro-lnteatirul tnicl 
(j)tendenc\ to WeedeihfWted bypttienUwho 
hav-e leaions of the btOari and Jiondke 
and (3) tendenej to eihIHtcd M pa 
tkoti who hare certain bkod dj-acraalaa, neb 
as pumara faffmorrhagtea hemophilia and 
psen dobcmophilia. 

OASmO-CrrEJTIHAL B UFTT OTO 

Dnodtmal nUer In a ftudv of 668 f^p>t of 
gaslro-inteitmal bleeding by Rhm and WTl 
bur (32 33) it was found that In 60 per cent of 
the cases a Wood ^T»sel in a dooJenai ulcer 
was responsible for the condition. Although 
in aonx cases Weeding ma^ be caused b> a 
duodenal ulcer on the antenor wall of the du 
odenum, the moat frequent ote In which bleed' 
mg octnn in the duodeaum Is the poftenor 
waE of this structure Ulceration uiuiO> ex 
tends mto one of the branches of the gutrO' 
duodenal artery It b the patient who baa a 
bleeding ulcer of the posterior duodenal vail 
who may have a fatal hemorrhage and the 
cooditkia b CDOre Ukdy to afflict those pa 
dents in or beyond the fifth decade of life 
Although the incidence of fatal hemorrhage 
resulting from an uker of the poatenor duodc 
nal wall has been varicruilj estimated to be 
from 3 to 8 per cent I believe that If a deter 
mmadon were made of the mortality rate aria- 
ing from hemofThage in that groop of padents 
who axe brought Into the bont^ during the 
of activt, eenous bleeding the mortal 
It) rate would be much higher Thbbapolnt 
I wish to emphaslie for I b^e>T that too often 
patients ha>"ing a chronic Heeding duodenal 
ulcer may be doued the opportunlt\ of under 
gamg BugicaJ procedures which can be per 
formed In the non heinorrfia^ stage at a low 
riaL- In a paper cosrnng mis subject. Fin 
itercT emphasaed that In hb senes of cases the 

Ftw Dtnaoo B«TWf7, TW Uan CViic 

Wen ta« Quo] Caifraa M IS* Awrxxa C^art* 
•# SWWO'S I’tulFddpb* Cklr-tpfT »-«. «J9 


Incidence of fatal hemonhage amoog patwnu 
who bled seriousl\ from duodenal ulcer tiwi 
■•howercDOtoperatedupon varied from jo to 
30 per cenL 

At The ila)!} Clmic, In the treiUnent ol the 
pabent who has a blee^g duodenal ulcer tod 
who b operated upon In the rtmbdTe stage erf 
the heroorrhage we like to reroerre tW dnode- 
nal ulcer and provided a sufficient pardon of 
the dnodenum remains to dose accantely to 
perform partial gistrectom) if the cooifidon 
orf the patient permits. On mac^ oecukes, 
hoa ever In which the nicer b too Large to war 
rant rrmoNil gastrO'entCTOStcoD) hu healed 
the duodenal Wcer and hemorrhage haa not 
recurred. WTiile attending the meeting of the 
International Sodet) of Surgery last year at 
Brussels, and In suWlcqucnt ''^ts to several cf 
the larger sox^ca] dimes in Centiai Enmpe 
and Scaindtea^ I pined the Iiupusalun that 
there was an teoeadng tnxiency to teprd the 
patkat esperiendDg serkni bleedlnt from 
doodenaJ ulcer as an emergency patient, com 
parable to the patient who has bleeding In any 
other part of the body UTien operatjoei wu 
performed for auch patients, ccntrol of the 
Weeding was the Initial objective and the op- 
eratroQ was performed m the easiest and safest 
way possible Frequently til that was neces- 
sary was to open the duodenum and nture 
Upte the bleeding vessel 

CoilWc uker Tbe Heeding gastric olcer b 
always perforating In nature and extends Into 
the gastrobepatic omentum. Such a leskw In 
mj optnion always requires lurgkal treat 
ment, and the best method ol removal Is par 
tial gastrectomy 

B^tgn lumvn ef th$ tlamtcL Benign tu 
mors of the stomach, such as ad eocmy QH^ 
tout pcJ)ps fibrom)'OOias neurofibromas, and 
IeK>m)'oaias occur with greater frtqocnc) 
Hi»n might be expected. Their Inddentt '• 
net from 3 to 5 per cent of all gastric 
These torooia, even though tbej 
frequently may bleed so conitantly tMl 
marked secondary anemia develops. Usually 
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gastric sjTnptoms are absent unless the polyp 
has a pedicle which is long enough to obstruct 
the pylorus The only symptoms of which 
many patients complain are those associated 
i\nth anemia, such as weakness, dizziness, and 
the like Not only do these benign lesions 
bleed, but adenomyomatous poljTis not in- 
frequently exhibit malignant degenerative 
changes m their penpher}^ Leiomyomas may 
degenerate and metastasize to the liver, as de- 
scribed by Sworn and Cooper Such lesions, of 
course, require surgical treatment and should 
be removed Usually all that will be necessarv' 
is excision of that portion of the stomach 
vhich contains the tumor If degenerative or 
malignant cells are found on immediate frozen- 
section study— a procedure that should be an 
essential part of the examination— partial gas- 
trectomy should be performed immediatel}' 
In an occasional case, there are oertam types 
of medullary gastric caremoma from winch 
constant bleeding will produce anemia to the 
extent that when the patient is examined the 
anemia may be thought to be primar}' m tjqie 
Therefore, unless the examiner is aware of the 
possibihty that a silent benign or malignant 
lesion of the stomach or colon may be respon- 
sible, and unless roentgenological and entero- 
scopic examination is made of the stomach and 
colon to ehmmate the presence of such lesions, 
the)'' may be overlooked and eventually may 
grow to such a large size, particularly if they 
are malignant, as to become almost inoperable 
before presenting associated gastro-intestinal 
symptoms The follo-wing case is one in point 

Case i A man, aged 57 years, had been treated 
elsewhere for 4 months for what had been called 
“anemia ” Although there was some temporary re- 
sponse to hepatic therapy, with recurrence of the 
anemia and the appearance of symptoms of abdomi- 
nal fullness after meals, a roentgenological examina- 
tion of the stomach revealed an extensive malignant 
lesion of doubtful operabdity (Fig i a and b) At 
operation an extensive carcinoma of the stomach, 
grade 3 (Broders’ index), was found and subtotal 
gastrectomy was performed No glandular involve- 
ment was found The patient recovered from the 
operation and was living 2 years later when he was 
last heard from 

BLEEDING LESIONS OF THE COLON 

Next to the stomach and the esophagus 
(vanccs), the most frequent site of bleeding 


gastro-mtestmal lesions is the colon The fre- 
quency 'With which a caremoma of the cecum 
may produce anemia without the presence of 
other symptoms is well known to ever)'one, 
and yet not infrequently, because of the pau- 
city of symptoms referable to the colon, the 
possibility that a patient who has anemia may 
also have a bleeding cecal carcinoma may es- 
cape attention As in the stomach, so m the 
colon, single and multiple polyps which bleed 
may be present In the colon, lesions have an 
even greater tendency to be malignant than 
they do in the stomach Indeed, Dixon be- 
liex'es that in all such pol)ps malignant cells 
can be found The corollar)' of this belief is 
that such polyps should be removed Some of 
them, fortunatelv, situated in the rectum and 
in the sigmoid fle-xure of the colon, can be -visu- 
alized through the proctoscope and can be 
destroyed by electrocoagulation 

MECKEL’S DIVERTICULUM 

Although the incidence of Meckel’s diver- 
ticulum IS only about 2 per cent, the possibil- 
ity that an ulcer in such a diverticulum max 
be the cause of silent gastro-intestinal bleed- 
ing, particular!) among young adults, must 
alwavs be borne m mind Numerous instances 
of malignant lesions of Meckel’s diverticulum 
have been reported (28) I have operated on 2 
patients who had sarcoma m a Meckel’s di- 
verticulum, for both of these patients silent 
intestinal bleeding and anemia were the out- 
standing symptoms In one of the patients, 
perforation of the lesion to the posterior pan- 
etal pentoneum was identified by roentgeno- 
logical examination of the small intestine after 
the patient had ingested banum (Fig 2) 

HEMORRHAGIC TENDENCY IN PRESENCE OF 
BILIARY TRACT AND LIVER LESIONS 

Recognition of the factors contributing to 
the hemorrhagic tendency of patients who 
have obstructive jaundice and the develop- 
ment of newer methods of control should be 
emphasized 

The tendency of jaundiced patients to bleed 
has been well known for many years Pnor to 
1919 bleeding was present in a high percentage 
of those jaundiced patients who failed to re- 
cover from their operation on the biliary tract 
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Iq 1931 1 SQgsc*t«d m Eoetbod of prCKipera 
dve prepa r ttioa of jaundiced patirati whicfc 
coniistcd of tbe Intiaveaoua injection of cal 
dum chloride to combat the bemorrtugic 
tcndcnoi and the ^nt^a^Tnou5 InjectioQ of *0- 
lubona of glucose to compeniate for malfonc 
tion of the liver (39) In additfcm tbe patient 
araa jdaced on a high caibobjiiiite diet and It 
was fugB«ted that the patient a Quid Intake 
be Increased to 3 000 to 4^)00 oiWc centime-- 
ten daily To deepl\ jaandiced patfeota pte- 
operatiNT tramfuaions of blood were g(\*cn 
-^boedant erpeiimental and dinka) data np- 
porting tbe thesis of thu method of {mpro\*uig 
tbe condition of tbe jaundiced padrat arc 
ai.’allable in tbe research work of klann and 
ilagath on the effects of total hcpalectomj 
and the cffectiienes* of caJdam chfonde as an 
aid to hasten coagulation of the blood baa been 
demonit rated br Vn rr^t, and Lee and ^^nceBt 
As a result 01 the ^oremeDtkned measnm 
and a better undentandlng of tbe pcoblesn of 
tbe Jaoodiced paUenta, as wdl sa tbe iostltu 
tion of unproN^ tur^^lcal melboda, and tbe 
recDgoitiOQ of tbe proper tune for tbe InsUta 
tion of surgical pr o cedorea among jaundiced 
patieota, tbe mortality rate In operatiooa upon 
jaundic^ patients at The "Sltyn CTuuc de- 
creased pcogrwiivdr to tbe point wheie In 
1936 only 3 cases of fatal hemorrhage In 309 
jaundiced patknti occurred. In 1937 i8i 
Jaundiced patknta were operated upon with 7 
deaths doe to bemonhage In (938 in 194 
Jauodked patients operalM upon thae were 1 
cases of fatal bemorrhage 

In 1935 Quick, Stanley Brown, and Ban 
croft sboi^ that a definite reUtionahip ex 
iited be t ween a defioency In prolhrombui and 
hemorrhagic dlalhedi In >auQdice and they 
dted c%-kl«ce to pcoin that la the presence of 
bflUrv obstrucuou the onlv tubatance lacking 
for the proper coagulation of the Wood la pro- 
thrombin and that fibrinogen calaum and 
ihromboplaftin are ail pceaent In normal quao 
titles In tbe blood of jaundiced pitfeata. 

About thb same time Hawkins and Brink 
bous itud^g the effect of complete bOiary 
fistulas in found a defidcnci ofprothrom 

bin In tbe Wood Tbe> were able to comet 
the defioenev of prothrtmibin occurring among 
uch animals b\ f -ding bile and Tuphasircd 


therefore the neceasity of hfle being pment 
in and absorbed from the Inteallne. 

Eoj^ atodiea by Dam and Ms co-wurtm 
(xo-14) demonstrated that tntemsl, sobarts 
neoua, and intramoscular hmorrhagea derd 
oped In chicks fed on a diet defiorntm certain 
fat soluble coenpounda. Tha beaojrhsgic 
tendenc) U, as Dam first lodktted (ii n) 
pTDcnptli cured by admimstering a sobstaoce 
obtained from hog-Dvtr fat and from alfalla, 
which substance was described as tbe coagn 
labon vitamin” or vitamin K- 

Thus, there are two factor*, the pres eno c of 
bile in the bowti and a hypothetical (it 
soluble viUnun, whkb are known to be of ha 
portance in mamtslning Dormai concrntntioa 
of prothramhln in tbe Wood. Amoog pabenU 
who have ohstmetfve jauruflee hGc adds tie 
excluded fruen the intestine and, in sddStia, 
If tbe obstruction is of an extreme decee 
damage to the liver may occur srhkh wul be 
aufftdent to produce a defideoev m pro- 
thrombin. 

The early cjlnlcal nppbatbn of thb kaoti- 
edge cooceming vitamla K was begos lade- 
ptndeotJy m the United States by Mareer 
Briokbeua and Smith at tbe UDlTenlty of 
Iowa, and by Butt, SneD and Osterberg (7) si 
The ilayu Qiiilc. In Europe it was begun by 
Dam and Glavlnd In Copenhagen. 

During the past 2 >Tan pcartkaDr all p* 
tlenta racountered at The Mayo Clmlc, who 
had obstructive janndice and who were eper 
ated upon, received vitamin K and Wic stit* 
prior to surgical treatment. 

For purposes of routine pie-ooerative treat 
meot, jaundiced patients are ^ided Into 3 
groups (i) those who haie a normal pro- 
throtnban cJotting time (3) Ihoae who have a 
proionged prothrombin dotting time but not 
active bleeding and (3) tboaewbo havea 
kmged prothrombin dotting time and actir' 
Weeding 

Those Jaundiced patients of the first group 
who have a normal prothrombin dotting time 
Deverthdesa, receivT peopfajiaetJe tieatmcot 
for from 1 to 5 dayi before furgicai interveo- 
tion IS undertaken From 3 to 6 gda^ cy 
fulea, each capsule containing approilautov 

SCO mmigrams of alfalfa concentrate togrtnrr 
with from 1 to 4 gram of animal tile tails 
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seem to constitute an adequate daily dose 
Almost any type of animal bile salts can be 
used, but we have preferred water-soluble bile 
salts, particularly m those instances wherein 
concentrates of ^^tamm K must be adminis- 
tered by means of a duodenal tube or T tube 
Human bile obtained from a biliar}’’ fistula or 
a T tube as prexnousl}'^ descnbcd b)' Butt, 
Snell, and Osterberg (7) or I3 ophilizcd bile as 
descnbcd by Johnston maj also be employed 
The condition of patients ha\nng jaundice 
vho ha-\e an elevated prothrombin clotting 
time constitutes a potential or real cmergencj' 
and has been treated as such Most patients 
having a prothrombin clotting time of from 30 
to 45 seconds will respond well to the plan of 
prophylactic treatment previously mentioned, 
but if the prothrombin clotting time is longer 
than 45 or 50 seconds, it has been thought ad- 
visable to admmister concentrates of the vita- 
min together with bile salts, either by duode- 
nal tube or after operation through a T tube 
In such instances, from 2 to 4 grams of a w'atcr- 
soluble bile salt is dissolved in from 250 to 500 
cubic centimeters of warm physiological solu- 
tion of sodium chloride or tap water, to this is 
added from i to 2 grams of the concentrate of 
alfalfa containing vitamin K The mixture is 
shaken thoroughly and is administered slowl}’’ 
m from 30 to 60 minutes by the drip method, 
care is taken to keep the solution warm and 
well mixed One such dose, as a rule, will 
bnng the prothrombin clotting time to a nor- 
mal value In the exceptional instance it has 
been necessary' to repeat this procedure one or 
more times ^\^len large or repeated doses are 
used, the prothrombin clotting time usually 
decreases within 6 to 12 hours 
The problem of treatment of patients who 
arc actively bleeding is difficult Clotted blood 
must be removed by lavage before adequate 
absorption of the vitamin can occur, and not 
infrequently gastric lavage and irrigation of 
drainage tubes leading from the biliary tract 
are required A transfusion of blood often is 
necessary to aid m combating the shock pro- 
duced by hemorrhage and to provide a tem- 
porary supply of prothrombin, a transfusion 
will, as a rule, control bleeding only so long as 
the added supply of prothrombin lasts, a mat- 
ter of from 6 to 12 hours Rhoads and Panzer 


suggested that “bank blood” is low m pro- 
thrombin and IS, therefore, of little value in 
controlling hemorrhage in these cases Treat- 
ment with the vitamin concentrate and bile 
salts IS carried out in the meantime as described 
in the preceding paragraph and repeated as 
necessary 

The administration of capsules containing 
vitamin K and bile salts to some patients fol- 
lowing operation was difficult, but in these 
cases as w'ell as those m which it wms essential 
that large quantities of the vitamin K be ab- 
sorbed as rapidly as possible, the vitamin was 
administered directly into the duodenum 
through a tube Hence, to obviate such a pro- 
cedure, various methods were tried for the 
parenteral administration of \ntamin K At 
first vitamin K was mixed with an oil sub- 
stance, such as peanut oil, and was injected 
intramuscularly But in these instances it was 
apparent that it required several days for any 
noticeable decrease m the concentration of 
prothrombin to appear, and m addition, the 
region of painful induration at the site of the 
injection was objectionable to the patient 

Almquist and Klose recently reported that 
phthiocol (2-methyl-3-hydroxj'-i, 4-naphtho- 
quinone) possesses physical and chemical 
properties similar to pure vitamin K Phthio- 
col W’as first isolated m 1933 by Anderson and 
Newman (3, 4) from the pigment of Mycobac- 
terium tuberculosis, its synthesis was an- 
nounced m 1934 (27) It has been shown bv 
Almquist and IGose (2) that the antihemor- 
rhagic activity of phthiocol lies between that 
of methyl naphthoquinone and hydroxy naph- 
thoquinone Their study indicated that the 
methyl group is functionally important, 
whereas the hydroxyl group seems to reduce 
activity They concluded that the activity of 
phthiocol is lower than that of the more com- 
plex form of vitamin K existing m alfalfa, and 
Ansbacher and Fernholz expressed a similar 
opinion 

Recently, Thayer and his associates, Mac- 
Corquodale and his associates, and Fieser and 
his co-workers, have all reported tentative 
structural formulas for vitamins Ki and K, 

Within a few months pure synthetic vita- 
min K probablj'’ will be available and, judging 
from present work, the one possible assurance 
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b as fint luggttted bv I>oIf\ (6) and hb ai- 
eoditc* that a quhtooe atnictiire win be 
found preaenL 

Bott, Snrfh and OBterbeig (8) recratlj re 
ported the dinlcal raulti tu the treatment of 
10 patient* exhibiting hypoprolhTcaniAnemia. 
Phthiocol was admmmer^ to theae patient*. 
Nine of the 10 patient* received either *5 or 50 
mUbgram* of the material IntravcnouilY i 
patient Ingested 100 mflligram* by mouth, to- 
gether with * gram* of bile aalt*. Folknnng 
the administration of phthloccJ there wai a 
decrease m the derated pirothrombin dotting 
time for each of the 10 patients. The usud 
dosage wa* 50 mllhpams In aco cubic cent! 
meters of sterOe pitysloiogical saline. The 
dotting time for each of the 10 patient* recov 
mg phthiocol was reduced to normal One 
patimt had beoi bleeding in this instance the 
hemorrhage wa* controlled. No untoward 
reaction* were obeened 

Snell and Butt recently reported the result* 
of itudie* on naphthoqumoue preaenttng 
aotlhemonhsgli'; activity 

WbUe the work of Butt Snell and Otter 
berg wa* m progr es s Smith, Zigren Owen, 
and Hoffman reported a case of obatrucUs'e 
jaundice in which the administration of phthl 
ocol was followed b> an elevation of the con- 
centratioa of plasna prothrocnbln. 

Gark, Dixon, Butt, and Snell have recent]> 
reported a series of 8 cases In which doeases «>f 
the gastro-lntestinal tract i>re>'exited the ab- 
sorption of luffiaent quanddes of bDe aalu 
and Titamm K. and spontaneous hemorrhage 
eniued. In 4 of these cases In which prothrom 
bm ftudJe* were made, elevation in the pro- 
thrombin dotting time wa* noted. In these 
the ■dmlnk tr wtm n of Vitamin K and bfle 
salts reduced the prtiooged prothrombin dot 
Hng trme to nomiftl. 

It would appear juitifialrfe to condude that 
4 bade factor* seem to be necessary In the pre 
ventkm and control of a deficiency In vitamin 
K (i) the presence of bfle of normal corapoB 
tion In the mtestmal tract (3) a hver which is 
phydologicalJy capable of ulllixing the vlla 
min (3) a diet containing the Vitamin itsell or 
material from which It can be formed and (4) 
a normal absorptlvT surface in the small 
intestine 


BMIh[ euphuttd rarufj Bleeding froa 
esophageal varices ocm* as a cocnplicatioB d 
bUUiy dnbemh. Such bleeding a unjaDy bid- 
den m onset and without warning aid tiid 
UteraD) guihe* from the patient* mouth 
Sudi a bemorrha^ occurring In todi laddeB 
and unerpected fubkai, b almort patbeguo- 
moolc of ruptured esophageal vtrice* lecood 
arv to drrhoBD of the liver hot Infrequenti} 
Immediate transfusSoQ* of Uood are Dectmry 
to replace the loss of blood. Later aben the 

S tient ha* reemered from the bleeding, itnd- 
of hepatic function b\ mean* of the bmr>- 
sulfalem test win show considerable retention 
of dve In the blood and when the patient * coo- 
dltloa permits the dlagDoeu frequently can be 
verified bv rocntgeiiologica] examination cf 
the oophagu* (Fig 3) 

The surgicai treatment of bleeding ewiplmi 
eal varices which b worth\ of coosidcratkm 
a bgadofi of the left corooary vein which Bei 
Id tne gajrtxobepatic omentum Thb liest 
ment was sugjfested in 1939 bv Waltm, 
Rowntrre and }>lcln<kie (40) and h can be 
actomphshed readfly and ^thoot too great 1 
rbk by tectionifig the gastrohepatic uueutum 
a* m the Ugartim of the gastnc arter> and von 
in the performance of partial castirctoiity 
through which the brani^es of the left coro- 
nary vein go to the esophagus where the\ 
anastamcse with branches of the lalcmal 
mammary vem. In leiTial Instance* this pro- 
cedure has been perfonned in others, ipleiec 
toms has been performed for the purpose cf 
decreasing the amount of blood wluai oicB- 
Dari]> passes frtoi the spleen into the port*! 
win (Hg 4) Such a procedure also tend* to 
decrease the amount of venous blood flowing 
through the esophageal varices from the ve- 
nous trfbutarie* between tbe splenic and gi*- 

trievdns. Striking results have been obtained 

b aeveral case* b which these procedures haw 
been emploj’cd at the dinlc, particulariy m 
that group of cases m which arthcob of tbe 
Hver was a part of BanP s disease. 

iTciiorinLia wi rsEUDOnmarHnjv 
\ltho ghbemophDlaandpBeudoheninpluHa 

may be present among patients who m 
gical ksfons, the inirecpiency with which 
3 coneCUons arc encountered at The ilaio 
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Fie 1 a, kft, Pre-opcrativc roentgenogram of stomach before the roentgenogram rvas made, b, postoperabve 
showing extensive lesion in the upper third portion This roentgenogram foUouing subtotal gastrectomy for car 
patient had been treated elsewhere for anemia for 4 months cmoma of the stomach 


Clinic IS emphasized by the fact that usually 
less than 4 hemophiliac patients are encoun- 
tered each year, approximately the same 
number who have pseudohemophilia are en- 
countered at the clmic In commentmg on the 
diagnosis of, and the differential diagnosis be- 
tween hemophiha and pseudohemophilia, my 
colleague. Dr Charles H Watkms, wntes as 
follows 

“Hemophilia is usually readily diagnosed by the 
characteristic family history of hemorrhagic tend- 
ency confined to the male and transmitted by the 
female members of the family, by a history of fre- 
quent articular hemorrhages, prolonged hemorrhage 
from minor lacerations or following minor surgical 
procedures as dental extraction and tonsillectomy, 
and by absence of petechial hemorrhage 

“The laboratorjf finding that is most charactens- 
tic is prolongation of the clotting time of the venous 
blood The (Howell) prothrombin time is generally 
abnormally lengthened whereas the thrombocyte 
count is usually normal or slightly elevated, the 
bleeding time is within normal limits or slightly pro- 
longed and the clot retracts if a dot is eventually 
formed Examination of a stained blood smear shows 
no diagnostic change, there may be a secondary' 
type of anemia, w'lth increased regeneration of eryth- 
rocj tes, and m cases of severe hemorrhage some 
immatunti of the myeloid cells may be present 
(Table I) 

“The literature contains reports of conditions sim- 
ilar to, if not identical with, hemophilia which 
affected females There is usmdly a familial tend- 
enc\ toward hemorrhage and the laboratory findings 
are those associated with a true hemophilia and in 
addition there is usuallx a slight to moderate de- 


crease m the thrombocyte count In most of these 
cases there has been no evidence of male hemophiha 
Most authors regard this condition as female hemo 
philia, but do not feel that this disease is the same as 
male hemophiha 

“Pseudohemophilia has been recognized for many 
years and more recently has been seen with increas- 
ing frequency The condition affects both males and 
females and may be transmitted by either sex di- 
rectly to sons and daughters The features are recur- 
rent hemorrhages from mucous membranes, uterus 
or gastio intestinal tract Hemorrhage may be mild 
or severe, it occasionally may prove fatal but usually 
decreases (m seventy) with advancing age Purpura 
is not common Laboratory findings consist of pro- 
longed bleeding time, normal coagulating time and 
normal or high thrombocyte count The prothrom- 
bin time and clot retraction time are usually normal 
but they may be prolonged and may vary consider- 
ably m the same case from time to time It is prob- 
able that many cases grouped under this heading can 
be more definitely placed under specific types of 
blood dyscrasias wuth future research and greater 
understanding of the details of the mechanism of 
blood coagulation 

“The treatment of hemophiha is often most dis- 
couraging At present transfusion offers the most 
encouragement in all cases of senous or moderately 
senous hemorrhage Local application of coagulat- 
ing snake venom (that of the fer-de-lance or of Rus- 
sell’s viper) is of some value in control of localized 
hemorrhage, particularlj application to the tooth 
socket after the extraction of a tooth or when the 
venom is applied directly to the bleeding lesion In 
1936, Timperley, Naish and Clark by the use of an 
extract of egg w hite w ere able to reduce the coagula- 
tion time and control hemorrhage in cases of hemo- 
philia when the matenal was given mtramuscularlv 
or mtrax enously They emphasized that this sub 




KdCTiiftijairm (twteg cntw d rfofh y <4 
Ueo^ dnminkaD 

UiTWT u aot con for boBopUllA u it stenlr coa- 

tnli beoMRlace ud repea ted lQ)«ctlciB of tiipqutie 
aiBcnnta an required to do tha 

SasfQ-ftop wfaicb cooikti pdodpallj ol pec 
tln,kaj bceo OM witii •onieraccenhidKCo Ir^el 
hemoTTha^ by Ckibrbudt. The matmal may |>« 
taedloca^OTsHTOtalramatcalarly iBrnyerpeil- 
coce thb nutenal had BO pparent effect in comrel- 
Hpf iba hcmorrbafe doitnc an acotc rcaccrbadoa in 
tvo caaea <d bctaciphiha. 

Patch and T ylor ofaaerred that cell-free Donnal 
plasma cootaloed a nbatance ahiefa abortcoed the 
coafoUticro tlaw of the blood la betBOpfailia They 
bare predpftited clobalin from cysnnal pi*™* 
aUch when tiHpeodeauisalioetofiitloanaascffcc 
tive as whole la redodne the coarulatloa 

tlm*- This same effect coaU Bot ^ obtalaea by the 
eqol ■aJent material from hmaophlOa ptasma. 

Tbe vtdue of this nbsUiia sru emphasued 
recentlj in a cmie in which c^ieiatioo wma per 
fonned by Hairln^toa oo a patient who Wl 
nnstupected paeodohemophflta. This patfent, 
after an opera tkn of ratficni ampatation ot the 
breast, contlnnotis bkedlng from all raw 
aurfaers, a Weeding whkh was unaffected by 
tiansfusioQS of biood but which was controlled 
imm ediately by the admin tstfatioo of plasma 
as pre\'iouslv described. 


ttatldas coetm td, haa not been of moch 

Hnni^l aloe aithow^ Doch I TesUxarive orhku 
been aod b ilJli betoc carried ont along thb hoe. 
Thera b, boa ertr e%'MeBcc that pilacental ctliact 
may pcodoce irdoctkm la the coagnlaboa time. 
It Is hoped that to the Bear fn true, u laon research 
IS carried out, some of these nbrtaDcts ID becccae 
aailahk hot t present the meet latrdactory and 
fTBcraily obtaiaaUe treatmeat b the kcaJ pffica 
tw of amxulating isake TiDos] od repeated oaas- 
foskn of blood. 

FUSPtntA H^EUOSaHAOICA 


CTtepcnIa, actor^ng t Dr W thlai, ts dbease 
cxaractemtd by hemonhagic pbemDcoa aod by 
marhed redwrtloa of the mabet of plaleJels ia the 

drcnla ting blood The chronic form of the 

(whsch b the roort freqocnt ead b of the aioit 
cal lignificaiice) U characleiiied by cytUe peiwdi of 
hemoTThage a^ spootancoos renusstoes, ia ^ the 
course of whfch there ta complete freedom from 
tymptoma. Usually i thne, these cyelic petiab 
of bemoerhage become more (reqeent and the besDcr 
rhage b ecosnei more severe thari before 
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The laboratory observations show a reduc- 
tion m the platelet count to 50,000 per cubic 
millimeter of blood or less Although there' is 
a prolongation of the bleeding time, the coagu- 
lation time of venous blood is usually normal 
The surgical treatment of chronic purpura 
hcemorrhagica is removal of the spleen Re- 
moval of the spleen of patients having purpura 
htemorrhagica is followed by immediate in- 
crease in platelets to normal and a decrease in 
and usually a cessation of the hemorrhagic 
episodes In cases in which the disease is mild 
transfusions of blood often control the hemor- 
rhagic tendency 

Numerous other purpunc phenomena may 
be confused with essential thrombocytopenic 
purpura, according to Watkms Among these 
are the so called allergic types of purpura in 
which the patient frequently gives a definite 
history leadmg to identification of the preapi- 


tating allergic factor and the condition reap- 
pears when the patient is exposed again to this 
factor Some chemical substances, particu- 
larly those that have a tendency to damage 
the bone marrow, such els arsenic and benzol 
derivatives, may cause purpura 

Moccasin venom and large doses of vitamin 
C have been used with some success These 
substances are worthy of tnal, but if there is 
no improvement, splenectomy should be per- 
formed preferably and with greater safety dur- 
ing the period of remission 

APLASTIC ANEMIA AND ACUTE LEUCEMIA 

Although aplastic anemia and acute leu- 
cemia are diseases in which the hemorrhagic 
tendency plays a r 61 e, their occurrence is very 
infrequent m surgical patients and treatment 
consists of the palliative administration of 
blood transfusions 
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SUIOLULT 

The taott frti^ent oa»e of futro-intoUnil 
bleeding n ta nicer ol tbc piostenor doodeiMl 
will which perfontet Into the p&ncms utd 
ertxia oat oi the breach^ of the gtstroduo- 
dcntl trterj’ Approxlmitcly two-thirdiof the 
pttienU who baiT duodenil ulcer 6 o not ture 
bdoorrhiges 4S « result of it If tbeieforc 
oDc were to mdude thU Urger lerio of esses 
m s study underUken to detenninc the md 
dence of fstsl bemorrhige smong pstients 
having chroofc cfuodcnal ulcer the rnddeoce 
would sppcir to be nthcr low On the other 
if one were to study the incidence of 
fatal bemorrhs^ among the 53 per cent of pa 
tlenti who do bleed the Inddrace would be 
found to be mneb higher varying from 4 per 
cent (Hcdman) 1040 percent (Hostecf) Tlic 
corollar} of this ii that the condition of the 
patient wbo has an aentdy bleechng duodenal 
ulctr should be regarded as a surgical emcr 
gency and should be treated acawdiogly when 
necessary the hemorrhage should be cootroUrd 
by opening the duodeoam and sutorc ligatiog 
the gastroduodenal artery prcrvided the con- 
dlbon of the pabent peri^ta, 


Bleeding toraon ol the stomidi and colen, 
both benign and malignant, mav aue con- 
tinuous bleeding withent gastio-mtesthal 
sycDptoms. The presence of the anemia and 
Its associated s>'TBptams of weakMst, duzi- 
neaa. and faintness nsay be the only srmptenn 
presenL 

Intestinal bleeding may occur as the rcsnlt 
of an ulcer or a tumor of a Meckel ■ dim 
tlculunu 

It has been shown that there is a definite 
rrladooflijp between the conceclnitjoc ol pm- 
thrombln in the blood and the bemonhiigK 
Icodency of jaumEced patients The hemor 
rbagic tendency is the result of exdunco of 
bile adds from tbe intestinal tract tod the ab- 
sence of a h\-poth£tlcai fat-soluWc ntamlfl 
described as the coagulatwn vitaroia « 
vitamin K In tbe presence of such a tend 
eocy the protbrombin dotting tone of tbe 
bVj^ ma> be prolocigcd By means of tbe cmJ 
admimstraboo of bile salts and ■itamui R, • 
decrease in the prothrombin dotting tzme of 
the Wood ti obtained and bleeding ceaws U 
it bas been present- Almquiit and Klow 
tecentl reported that phthlocol a naphthev- 
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CURRENT METHODS IN THE MANAGEMENT OF 

PEPTIC ULCER 

VERNE C HUNT, M D , F A C S , Los Angeles, California 


T he surgical treatment of peptic ulcer 
has by this time advanced well into 
what may be regarded as its third 
era The first era was that of develop- 
ment and embraced approximately 25 years, 
from 1885 to 1910 Dunng this developmental 
penod the operations of gastro-enterostomy, 
gastroduodenostomy, gastric resection with 
Its vanous methods of restoring gastro-intes- 
tinal continuity, and the several operations 
upon the pylorus and the first portion of the 
duodenum, designated as pyloroplasty, were 
developed and used in certain cases of peptic 
ulcer The second era of gastroduodenal 
surgerj' was that of experience and included 
the years approximately from 1910 to 1930 
During this period of experience much was 
learned of the normal gastroduodenal physi- 
ology, of the changes in gastroduodenal physi- 
olog}' in the presence of duodenal or gastric 
ulcer, and of the effects upon normal or dis- 
turbed physiology produced by the vanous 
operations devised and employed in the treat- 
ment of peptic ulcer The vast experience of 
surgeons throughout the world m tiie surgical 
treatment of peptic ulcer has resulted in con- 
siderable unanimity of opinion, particularly 
so regardmg the indications for surgical treat- 
ment in cases of peptic ulcer, and the purposes 
of surgical operations under the various ar- 
cumstances That unanimity of opinion does 
not exist among surgeons as to just the type 
of surgical procedure to be employed under 
certain circumstances emphasizes the well 
known fact that no single operation may be 
used routinely m every case, and that no 
operation, even though it seems to be the one 
best suited to the particular circumstances, is 
followed by the anticipated and highly desir- 
able satisfactory result m every case It would 
seem that the surreal profession has emerged 
from that second or stabilizing period of 


gastroduodenal surger}’’ and has advanced 
well into another era where by reason of its 
past experience it is well fortified with knowl- 
edge of the “hojv,” the “why,” the “whether,” 
and the “when” of the various surgical pro- 
cedures currentl)’’ employed m the treatment 
of peptic ulcer 

The statement has been made by many that 
peptic ulcer is not a local disease, but is a local 
manifestation in the stomach or duodenum, 
or both, of a constitutional disturbance Be 
that as it may, it is generally accepted that 
even though a definite constitutional dis- 
turbance IS recognizable and may be definitely 
designated as such in many instances the 
treatment for the most part must be directed 
to the ulcer Furthermore, whatever etiologi- 
cal relationship gastnc acidity has to peptic 
ulcer it IS well known that in general, whether 
the treatment is entirely by medical methods 
or by surgical intervention, the prospects of a 
permanent cure depend to a large extent upon 
the thoroughness with which the treatment or 
the operation controls gastric aadity and 
gastric secretion, either through dilution and 
neutralization or through quantitative reduc- 
tion 

SUKGICAL INDICATIONS IN PEPTIC ULCER 

The results of careful, competent, medical 
management are eminently satisfactory in 
many cases of uncompheated duodenal and 
gastnc ulcer This is particularly true m those 
instances in which the symptoms are of short 
duration, but it tends to become less true 
after chromcity has been established The 
attitude of the clmiaan regarding the effec- 
tiveness of continued medical treatment, the 
degree of disabihty which the lesion provokes, 
and the surgical facilities and skdl available, 
ire all factors which determine the number of 
medical cures which the patient must expe- 
nence after chromcity of the lesion has been 
established, or the number of symptomatic 


PrcAcntcd before the Clmical Congress of the Amcncan CoUepe 
of Surgcoiu, Philadelphia October 16-20 rgjg 
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uncompJkited rrcunnvcet he thould endure 
under medical treatment before «ur|pc*] con 
rideraboo of the leaioo may be entertained 
^\'h*t the resulti of medical treatment actiiall\ 
arc has been moat difficult to ascertain 
Brown In 1930 reported the reaulta of medi- 
cal treatment in i 130 caaea of peptic ulcer 
from hts own icmcea, tboee of the late Dr 
Slpp^ and associate* at the Preabjnerlan 
Hospital in Chicago He stated tlat 66 per 
cent of the patlenti were cured or greatly 
Impro\-ed 10 per cent obtained a fatr medical 
reanlt and 13+ per cent had been operated 
upon fubseqnentl} claew her e. \\'hfie 
studj was based upon i 130 patients treated 
niedicall} and 94 treated Ktrgicall) It was 
stated t^t I 900 patients had been treated 
but the subsequent coune of events was not 
known in more than one third of the cases. 
St John and Flood reported the results of 
medical treatment In >25 case* of duodenal 
ulcer in a recent review All of the patient* 
bad been admitted to the hospital at one thn* 
or another and it was found t^ the ioodeoce 
of recurrence In patients, who were accurately 
followed, varied from 63 per cent withm the 
first 2 yetis of the follow-up penod to 75 per 
cent in the padeaCs who had been foDowvd 
for more than 5 yean. There was a mortality 
rate of 2 7 per cent in this selected graap of 
patients duHni; medical management Among 
their coudtiakms these authors stated Hhe 
majority of padents with p er i ls tent pain last 
Ing for more than j weeks during hospital 
treatment had an unsatisfactory course also 
that surgical the r apy should be considered for 
patients having multiple hemorrhage* and 
persistent pv’ioric obstruction 

It b the consensus of opinion that surgical 
treatment of an cncomphcated pepde ulcer 11 
indicated only after intractabmty to or un 
practkabilitv of medical management has 
been proved and established aim that the 
m mph f rinni of perforation, gastric reten- 
tion and rep ea ted masdve hemorrhage con- 
stitute the Important Indications for torgical 
procedure*. 

icMit ptrjeniwn of a duodenal or gastnc 
ulcer constitute* a serious abdocninal cmer 
gency usually charactemed by such dlnlca] 
manifcBtations that the urgency of surgical 


Intervention Is immediately apparent In the 
case of acute perforation of 4 peptic dIcct 
operatkin b performed as a life-aaving met*, 
ure and embrace* only one objectire— <Jo*art 
of the perforation Although empi. ciosore 
of the firforation doe* not ptmidc the fwtient 
with assurance against reonTrace the »ur 
geon a responsibihtv In the emergency fi not 
that of a permanent cure of the deer Frp- 
nence has by this time proved vor ctedo 
lively that usually a more extensive ruigkil 
procedure than dosure of the perfontioo 
mitigates against reco\Trv Departure from 
the poilCT of simple dosure of a perfontioo h 
seld^ justified eiTU though svmptocrts of 
olccT recur m a large percentage crTpatienU 
and secondary operation curative In puipoe 
a often required. In spite of the fact that tie 
tbttt interv^ between perforatjon and lurgkil 
dosure bean a distinct relation to the mor 
tallty rate of perfontioo, Roscoe Graham has 
ddibermtdv prokoged thb time bteml in 
certain instanco by as moeb u 6 boon for 
purposes of msututnig prt-opentive trest 
meat of shock and secondary 
of the perforation with profit to the patient 
He ha* recently reported 51 ccnsecutire oper 
atioBS for pierforated doocenal nicer with bnt 
a BDgie fatiLtv 

Prptfdht pfrfentiem of a doodeaaJ or gas- 
tric ulcer occurs much more frequently than 
the acote perforation of an ulcer into tiw tree 
peritoneal cavity In many Instances such 
pcrioratiOQ b charactcTued by dlnical manl- 
lesUtions of a subacute Infiammatocy proens 
in othen the perforatioD occun inslojotiily hr 
penetratbg a structure to which, becmsc of 
prevTOus Inflamma tory epbodes, the ukfT 
oase ha< become attach^ Resbtance to 
medical treatment chaiactense* manv of 
these leskais, and the type of pain in those 
cases of ulcer which penetrate the pancreas 
often leads to a Hmlrd dbgnoab of penetrat 
ing ulcer That such protective p^oratioo 
and penetration occur frequently hs* recently 
tM»en brought to mv attention foCowfng the 
review of the ruigical findings and openiktis 
instituted In patients with duodenal and gas- 
tric ulcen upion whom I have operated during 
the past 15 vean. Subacute or chronic perfoe 

aboa and penetration of ncarbv structarrs, 
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most frequently the pancreas, occurred in 120 
cases or 13 8 per cent of 865 cases of duodenal 
ulcer, and m 32 per cent of 137 cases of gastric 
ulcer The inadence of subacute or chronic 
perforation and penetration m the cases oper- 
ated upon durmg the past 5 years has been 31 
per cent m duodenal ulcer and 50 per cent in 
gastric ulcer The higher incidence of this 
complication durmg recent years may be 
e^lamed it seems on the basis of a narrowing 
down of the mdications for surgical treatment 
of peptic ulcer qmte defimtely to comphea- 
tions 

Gastric retention when due to the edema of 
reactivation of ulcer usually is temporary and 
subsides following medical treatment, but 
tends to recur Persistence of gastnc reten- 
tion due to true acatncial pyloric stenosis of 
a duodenal ulcer or to a disturbance of gastric 
motility in the presence of a gastric ulcer is 
amenable only to surgical treatment 

The bleeding peptic ulcer presents a serious 
problem to both the internist and the surgeon 
and usually the question arises as to whether 
medical management shall be rehed upon or 
whether an operation shall be performed It 
is a commonly held and frequently expressed 
opmion that hemorrhage is rarely a fatal 
complication m peptic ulcer and is best 
treated by non-surgical methods It is well 
known that bleedmg occurs in from 20 to 35 
per cent of the cases of peptic ulcer In many 
of the cases the bleedmg is manifested 
through persistence of a secondary anemia 
and the presence of occult blood m the stool 
As a rule these cases provide no serious prob- 
lem because no emergency arises Should 
healing of the ulcer not occur with resultant 
disappearance of blood from the stool and 
improvement m the blood picture followmg 
careful medical management, an operation of 
election may be necessary It is the massive 
exsanguinating tjqie of hemorrhage which 
constitutes a serious emergency 
Without bringing together all available data 
pertaining to the seriousness of the comphea- 
tion of hemorrhage from a peptic ulcer, the 
observations of Allen and Benedict, in Boston, 
and those of Goldman, m San Franasco, are 
particularlj notenorthj Death from exsan- 
guination occurs m from 10 to 15 per cent of 


patients who suffer massive hemorrhage from 
a peptic ulcer These authors, among others 
have emphasized the observation that the 
danger of a fatality rises rapidly with advanc- 
ing age and is matenally higher in patients 
beyond the age of 50 years than it is m younger 
mdividuals Recovery from a massive hemor- 
rhage offers no assurance that subsequent 
bleedmg from a duodenal or gastnc ulcer wffl 
not occur Means has directed attention to 
the observation that as the mortality from 
massive hemorrhage mcreases with age, so, 
too, does it increase with each recurrence 
There are now many internists and surgeons 
alike who subsenbe to the followmg policy m 
the treatment of massive hemorrhage from a 
duodenal or gastnc ulcer (i) In the treatment 
of massive hemorrhage from peptic nicer, 
whether primary or recurrent, one of the most 
important measures is transfusion for the pur- 
pose of restonng blood volume (2) In the 
patient under 50 years of age operation seldom 
if ever is indicated dunng the hemorrhage 
(3) Repetition of massive hemorrhage 2 or 
more times m patients under 50 years of age, 
warrants surgical mtervention as soon as the 
patient’s general condition will pemut an 
operation of election with a maximum degree 
of safety (4) In patients more than 50 years 
of age, operation is advised in those patients 
who show no improvement as the result of 
intermittent, repeated or continuous trans- 
fusion in from 1 2 to 24 hours (5) In patients 
more than 50 years of age who have recovered 
from a massive hemorrhage through the 
emplojTnent of non-surgical measures, fate 
should not again be tempted, but surgical 
measures advised 

Acute massive hemorrhage from a peptic 
ulcer which is not subsiding is a most dramatic 
situation, and when matters proceed from bad 
to worse and bleedmg continues under non- 
surgical treatment including the transfusion 
of blood, early surgical attack directly upon 
the bleeding lesion even though the hazards 
are great, may proxnde the only hfe-savmg 
method Surgical treatment durmg active 
hemorrhage from an ulcer embraces 2 im- 
portant principles that the operation be per- 
formed early, and that the operation be a 
direct one with evasion of the bleeding lesion 



3« SURGER\ G\'NrCOLOG\ \XD OBSTITRICS 


Flnaterct Gordoa Ta-jior 4 nd otiicr* h&ve 
emphiiixed the nnportjuict of an euiy opera 
tio^ one performed witMn 34 or ^ noun. 

The pkToUcm of maaivB gaitro-iniestinal 
h emorrhage is frcqaently comphcated by a 
lack of knowiedgc as to wbat the aoora of 
the Weeding mav be. Those cases in which 
the diag Dos is of peptic ulcer has not been 
establuhed previoujly often provide consld 
erable dlagnoetic difflcoity through the ir>«H 
visability of employing the usual rrwhivt* of 
diagrtosb during or immediately foUowlDg the 
hemorrhage. Likewise repeatrf maailve gas- 
tfo-lntesGrial hemorrhage may and does ocenr 
from other lesioni of the tract. Tbe futility of 
prolonged ulcer regimen and mecfical manage 
ment for repeated maanve hemorrhage has 
been observed on a number of occasMos, when 
surgical exploration has dtsdoacd th** an 
ulcer in a Meckel s chvertKulum or a benign 
tumor of tbe email mtextine instead of an 
ulcer of tbe ftomaefa or duodenum has been 
responsible for tbe bleeding 

In general the mortality rate foUowmg nir 
gical intervendoQ for maadve hanaerhage 
from peptic ulcer has been greatly in excess of 
the mortality when treatment has been en 
tirel) by non surgical measures, because It 
hu been the mortality of ruigical procedures 
Instituted late in tbe cases of medical failure 
and iwt the mortality rate of early surgical 
treatment In aH cases of Weeding mccr 
Finsterer in* recently reported only j deaths 
following gastnc resection in 71 c ases of 
Hi»eHing rJeer a mortahty rate of 4.1 per 
cent MasiiTe heroorrhage may be accepted 
as a distuKt indication for surgical treatment, 
whether tbe operation is done at a time of 
election or as an emergent procedure duruig 
the bemonhflge, only on basis that surgi 
cal Slid adepti^ in the performance of 
the operation of gastnc resection are availaWe 
These general considerations apWy to both 
duodenal and gastric ulcer as Indintions for 
furgkal treatment- There is one more factor 
which must always be considered in nstric 
ulcer that », the ulcer-carcmoma ration 
tVitp. Reference is not made herein paiticu 
Urij to the question of malignant de yen er a 
tion of a benign gastnc ulcer but instead 
attentioo u direct^ to the difficulties often 


encrnmtertd In differentiating bj rimWi 
roentgenoiogkal cvaJcnce between a itrictlr 
benign gastric ulcer and an early carrfMm* 
or a carcfaciinatoas ulcer Experience hti 
provTd that donbt maj justly be cast 
many lesions cihibitin| the Hinif 1 arid nient 

genologkal eridoKe of a gastnc ulcer ilhoi 

such donbt exists, the dhamiDgdkidatn and 
the eipenenced roentgenolo^it through 
acquired wedoni. Justly seek refuge in tie 
diagnosis of a “loEm tl» stomal (Figs. 
I J 3 and 4) The therapeutic test b which 
dirucal and rocntgcnoiogict] and, if wcessary 
gastrosamic obsm-atwo b conducted lot a 
period of 3 or 4 wceki during which time 
Intenfive medical tleatment of the 
lesion IS carried out, has found a ffistmet phn* 
In the differential diagnosis of some of these 
gastnc lenocs. The value of the test b 
endrefy dependent upon the cnmpctaicy of 
the interpretation which may be pJiaced upon 
the obaovatsoDs, and faulty bterpretatJon 
has In the past ocoimd too frequently It 
should be borne m mbd that temporary dbl 
cal csproveEnent has often been noted feftow 
log dietary and other forms of medical ma> 
agemest of dear when instituted b a pa t u m t 
who harbors a gastric cardmna. Uso 
roentgenWoipcal and gi stiu e ay cobaemtkios 
at repeated btervals are sabject to enor b 
Interpretatjon even by competent obserrm 
in these respective fields. ITiere is todii 
unanimous opbioo that when any dc«ibt 
exists regarding the true nature of t^ lesion 
suigi tal treatment b bchcated. 

rfpia or opdattow 

Surgical procedures for duodenal and fu*- 
tnc nlcTT curatliT b purpose are of 3 geoenl 
types (i) The indirect operatbos W gastio- 
enterostomy and gistroduodenostomy with or 
without ex dibn of the ulcer (s) plasti c epera 
tloos 00 the pylorus with or witnout 
of the ulcer and (3) gastric reseebon with one 
method or another of restoring gastro-fates- 
tfn«] cootbolty 

Gctiro-enlerfistomy has smed m the put 
and K> oontbues to serve the pcrposcs 01 
surgical treatment to best advantage b those 
cases of gastric retentioo doe cither to 
aal pylonc stenosis aecondary to chnxiic 
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duodenal ulcer, or to loss of gastric motility 
m certain cases of gastnc ulcer and in other 
instances following local exasion of a gastnc 
ulcer The results of gastro-enterostomy m 
the cases of true acatricial pylonc stenosis of 
duodenal ulcer are the most bnlhant m gastro- 
duodenal surgery, from the standpoint not 
only of ultimate results, but also as pertains 
to mortality However, expenence by many 
has by this time proved qmte conclusively 
that gastro-enterostomy may not be em- 
ployed with similar success m other cases of 
duodenal ulcer and its comphcations Miti- 
gatmg against the results of gastro-enteros- 
tomy has been the frequency with which new 
ulcer occurs m or about the stoma Gastro- 
jejunal or jejunal ulcer has been reported to 
occur m from i 7 to 24 per cent following 
gastro-enterostomy However, the general 
average does not exceed 5 per cent Judd and 
Hoemer, in reviewmg a large senes of gastro- 
jejunal and jejunal ulcers, found that the 
symptoms appeared m 34 per cent of the cases 
within 6 months after gastro-enterostomy, and 
within I year m approximately 50 per cent of 
the cases It is of interest that in many 
instances satisfactory results follow gastro- 
enterostomy for many years mth subsequent 
development of a gastrojejunal or jejunal 
ulcer Within the past 6 months C G 
Toland and I have each operated upon a 
patient at St Vmcent’s Hospital for obstruct- 
ing and bleedmg gastrojejunal ulcer m each of 
which the gastro-enterostomy had been per- 
formed by the same surgeon m 1911 or 29 
years ago In one of these patients there was 
complete relief of symptoms followmg gastro- 
enterostomy for 17 years, and for 15 years m 
the other Selmger has recently reported a 
case of acute perforation of a marginal ulcer 
occurring 30 years after posterior gastro- 
enterostomy Variable as the incidence of 
gastrojejunal and jejunal ulcer may be, the 
new ulcer has proved to be of greater serious- 
ness from the standpoint of comphcations 
and resistance to medical management as well 
as m the fact that the magnitude of the surgi- 
cal procedures necessary is greater than that 
of the gastro-enterostomy employed for the 
relief of the original ulcer Even though 
gastrojejunal and jejunal ulcers mitigate 


against entirely satisfactorj^ results following 
gastro-enterostomy, it should be borne m 
mmd that no surgical procedure for duodenal 
ulcer provides complete assurance against a 
new or anastomotic ulcer and that gastro- 
enterostomy can be performed with httle nsk 
under certam circumstances m which the nsk 
of any other operation might be great and not 
justified Also, as an adjunct to conservative 
local excision of a gastnc ulcer, gastro-enter- 
ostomy contmues to be most useful 

Gaslroduodeiwsiomy has supplanted the sim- 
ple Hemecke-Mikuhcz type of pyloroplasty 
with its various modifications, and consti- 
tutes an operation whereby the purposes of 
operation for duodenal ulcer may often be 
served The method of Finney and that of 
Judd facilitate excision of the ulcer when 
advisable, but neither procedure is applicable 
m all cases of duodenal ulcer The lateral 
anastomosis of Jaboulay, so modified as to 
utilize the second and third portions of the 
duodenum, has a field of usefulness in certain 
cases of duodenal ulcer as a pnmary opera- 
tion, fulfils many physiological requirements, 
and has been followed by few reported 
instances of anastomotic ulcer (Figs 5, 6 and 
7) Lateral gastroduodenostomy has likewise 
served a useful purpose as a conservative 
operation, instead of partial gastrectomy fol- 
lowmg the takmg down of a gastro-enteros- 
tomy and excision of a gastrojejunal or jejunal 
ulcer I have successfully employed lateral 
gastroduodenostomy mstead of partial gas- 
trectomy after takmg down the gastro-enter- 
ostomy, closing the stomach, jejunum, and 
colon m 2 cases of gastrojejunocolic fistula 
Immediately after reporting entirely satis- 
factory results 6 months ago, m 22 cases of 
lateral gastroduodenostomy as a primary 
operation for duodenal ulcer and as an ad- 
junct to taking down gastro-enterostomy and 
exasing marginal or jejunal ulcers, I had occa- 
Sion to perform the operation for gastrojejunal 
ulcer, which was followed immediately by 
symptoms of recurrent ulcer becoming pro- 
gressively worse and finally exhibitmg clmical 
manifestations of subacute perforation Oper- 
ation less than 3 months following the gastro- 
duodenostomy disclosed a huge anastomotic 
ulcer which had perforated into the hepatic 
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flexure of the colon oml rr^Itcrl In a gaUm- 
duodciHXDljc fixtuU, The operation of partial 
gailrcctomj and dfwure nf the cotook fistula 
was fwt foflowrd b\ rccoNTTj Even though 
anastomotic ulcer foUowmg lateral gastro- 
duodmewtom} has also been reported by 
\\Tlkie Roscoe Graham and othera, thf* 
operation still has a definite field of oaefutneas 
tfwugh limited. 

PariiaJ gasirtcUmy Is apidicable in many 
cases of ^tric ulcer paklcularly in those 
instances In whkh the ulcer k situated fo the 
pyloric half but in selecting a surgical pn>- 
c^ure for gastric ulcer one iboald remain 
mindfol of the safety of the operadoD and the 
excellent results vnlch ha^-e folkrwed local 
eioslon and posterior gastn>^len»tom> In 
certain ulcers at or about the lesser curvature 
of the stomach. In my own experience In 137 
patients with gastric uJeer upon whom I have 
operated, looU exdskin and gastro-enteros- 


tomy was the operation employed m 40 per 
cent and partial gastrectomy In 43 patients 
or 31 per cent In performing partial gastiec 
tomy for gastric ulcer the safet) of the opera 
tioD is materialiy enhanced Irrespective <u the 
amount of stomach which b removed If the 
duodenum is avoided and the reaectkn b 
limited dlstally by the pyioric ring Because 
of the frequency with whkh a posterior 
anastonMtic ulcer has followed the aegniental 
so called sleeve resection with end to-end 
anastotnosb of the 3 segments thb tj-pe of 
resection has become praetkaOy obsolete In 
performing partial gastrectomy for pwpUc 
ulcer the magnitude of the resectioo among 
other factors determines which one of the 
various t>'pes of gastro-intestlnal restoration 
b rmulDy likable, and of these the 
PiSlya, Balfour Pil>'a, Billroth I and II and 
the various modifications of Fhisterer Ilof 
iDcbter and Haberer are those most fre- 


quentlv onployed The technical detaOs of 
t hese procedures have been fllcstrated and 
described by Cutler and Zollinger and others. 

Partial gastrectomy hi the treatment of 
duodenal tucer has advanced to an Important 
position Not ah surreons have suhmibed 
to the operation with the enthusiasm of Berg 
Lewwjhn and others, but man} arc cmplo} 
Ing partial gastrectom} much more often thu 


formcri} in ca%?t of Juodcnii uktr Iht frr 
cjuenc} with which Ksstro-eutercatoraN sM 
other conservatbT operatioas haw filled !□ 
pconde assurance against subsequent UeeifiDf 
uj the hemorrhagic duodenal vkxt has led to 
the general!} accepted policy of imritadof 
direct surgical attach upon the Wetdmf lesion 
arid loduding excbion of the ulcer as part of 
the surgical procedure. As Balfour has wH, 
this b often most readily accompiuhed by 
partial duodcnectomy and pstnc rcsectloa. 
likewise. In the ulctr whkh huperfonted u 
a protective perforation, parlkukriy in thae 
instances in whkh the pancreas has been 
penetrated and a crater nicer erlMs , experi- 
ence has proved that partial gastrectomy Isd- 
Utates either excbkm or exdoskn of the kskn 
with cminenUy good results. It his been 
doling the last few ycaii only that I have 
subecribed to the Idea of partial gastrectom} 
In duodenal ulcer and have onpfoyed the 
opexatioo with Increasing frequency sppcoii- 
malely 30 per cent of cases partknbrlr 
b the hernoerhagic and m the penetrating 
ul cm. 

Roscoe Graham stated befen the CTmlfil 
Congress of the AmerKin CoOege of Sargeoea 
3 yeaii ago that partial gastrectomy hid been 
p^onned in 13: or S3 per cent of 146 cases 
of thiodoud tkir operated upon with a nor 
tality rate of a 35 per crnL Tms Is an envlaile 
record but b mWeadlng for in genenl the 
mortality rate of partial gastrectom} for 
duodenal uktr as reported b} others highly 
qualified b gastroduodenal surgery vanes 
from c to 10 per cent. JIanv factors mtfr 
Into the nsk of partial gastrectomy for doo- 
ulcer Important of which o 

whether partial duodenettomy with txdsco 
of the ulcer b included b the operatsm or 
whether the gastric resection Is limited ^ 
tally by the pylorus. The technical dIffiGildes 
at times are great b perfoTmlng partial do^ 
deoectomy a^ gastnc resection In the case to 
which an ulcer of the posterior duodenal wiJl 
peoctrates deep!} bto the head of the pan- 
crcaa or when coosidciable In fl a mm atorr 
reaction results from suba cu te potcctive jct 
forabon of an ulcer E\-«j though roeetkm 
provides greater certainty of core and per 
manent rdief of symptotia under inch or 
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Fig I Large fillin g defect of a perforating lesion of the 
posterior gastric wall 


cumstances than a more conservative opera- 
tion, the pnce m terms of risk and mortality 
for this added certamty of cure is often too 
high 




Fig 2 Resected stomach (same case as Fig i), huge 
benign ulcer penetrating body of pancreas 


The failures following the various operations 
for duodenal ulcer are due for the most part 
to reactivation of the original ulcer or develop- 
ment of an anastomotic ulcer Heuer’s exten- 
sive review disclosed that the mcidence of 
anastomotic ulcer following gastro-enteros- 
tomy varied from o 9 to 6 9 per cent with an 
average of 3 per cent, also that jejunal or 
anastomotic ulcer followed partial gastrec- 
tomy m o 6 to 6 per cent of the cases with an 
average madence of 1 9 per cent Fmsterer 
reviewed his expenence in 331 operations for 
recurrent or anastomotic ulcers before the 
Clmical Congress one year ago He said that 
the mortahty rate of secondary radical opera- 
tion for gastrojejunal ulcer following gastro- 
enterostomy was 8 I per cent as compared 



Fig 4 Resected stomach (same case as Fig 3), lesion 
proved to be a carcmomatous ulcer 
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FOREIGN BODIES IN THE AIR AND FOOD PASSAGES 
Obtcrvations on End R«ulti in a Serica of Nine Hundred Fifty Cita 
LOUIS H CLERF MD LLD Fj^-CS PtHiddpfcij Peaittjkmiii 


T he prohlaru of ditgnoali and treat 
ment of foidgn bodla m the air and 
food paaaaga as ^’ln^ed today ihoakl 
be considered recent addiUoni to the 
field of medldnc Altboufdi no records are 
available, one maj safely assume that forogn 
bodj accidents ha\-c occurred amce the begin- 
ning of the human race There are scattered 
references In eari> medical literature. In 
1759 Louis read Uemnr on Brondtotony 
before the Royal Academy of Surgery at Pana. 
He coDected ah of the cases of foreign body 
then knom *8 In number and presented all 
that had been learned corwenung the subied 
op to that time. His irnrk was oatstanding 
and created favrirtble commait. 

The first syitemiUc study of this subject 
was made by Sarauel D Gcon who published 
his PncUcal Tnalm on Fvmfn Bmu* mi tkt 
Air Pastoftt in 1654. This coatiibudoQ sdll 
stands as a monument to the remarkable 
Insist and keen powers of ohservalkm pos- 
sessed by the medical men of his day t\lth 
the art of ph>ncal Hia gTvwn m its infancy 
the incandescent lamp unknown, the roentgen 
ray imdiscmTied and no Chevalier Jackaon 
to devise new tabes arid forcepa to solve 
mechanical problems one can but expreit 
amaxement that so many patients not only 
suTNived the procedures employed but also 
were restored to health. Gross was an out 
spoken ad\-ocate of bronchotomy or traefae 
otomy in the treatment of foreign bodies m 
the air passages, arxl be believed It should be 
resortca to the "ininute it fa known that there 
is a foreign substance in the lung 

W cist B results led him to canv out a study 
of the methods of treatment for foreign bodies 
in the air passages particularly to determine if 
bronchotomy should be employed. On June 


I 1883 at a meeting of the American Sarjkal 

Assoaation held b Phibdflptua, he reported 
00 a series of i,ooe cases of foreigii bodfcs 
to the air passages. Briefiv In 63 cases the 
foreign body was removed ty measures other 
than bnrochotora> Of the remaining 937 
coses 599 were not subjected to broochotccDj 
srith 139 fatalities, a mortalih rate 0/333 
per cmt. Bronebotomy was perfonned In 
338 cases with 93 deaths, or 17-4 per cent, s 
dmcrcnce of over 4 per cent In fa\t)c of noo- 
intctference Apart from bis observatkiQS it is 
of Interest to kim that 57 yean ago the mcff 
tallty rate in cases oi recogrdicd fioirigo bodies 
m the air passages was more than 14 per cent, 
and that attempts at renoral by truncbotosy 
Inaeased the mortilin rate bvover 4 per ent 

Forogn bodies in the esophagas were te- 
moved ^ employing a blunt metallic hook, 
e^bageal forceps, a noose fashioned of wire 
a spoon or piece of bnen attached to the end 
of whakbooe or a gum elastic catheter Coins 
were removed with a cola catcher The hone 
hair peobang a miniature form of umbreDa, 
was commonly employed. If the object could 
not be extracted it was pushed Into the 
stomach. Induced vomiting and the swallow 
Ing of biillr\ foods often were resorted ta In 
fvrtHin instances external Incision was aa- 
ployed There are no statislica] refereoces 
to faflores or su ccenea . It is presumed that 
these bfmd roetboda of rerooia] f recently 
resulted la injury to the esophagus with Islal 
mediastinal infection. 

In compiling data concerning end results 
In foreign body cases one is beset with many 
diffiadbea. CompBcatioos de^elopiiJff whDe a 
padent is under observation in the hospital 
may be recorded immediate end 
namelv recovTry or death can be report cd- 
Accorate data on sequclx ore secured bow 
ever in a relatively unaD grtrapi- The 
for this are the wi^ geographical dutruntloo 
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of patients, difficulty to evaluate data sub- 
mitted, and failure to reach patients by ac- 
cepted follow-up methods In this senes over 
88 per cent were ward cases The economic 
status of these patients was not conduave 
toward maintaining a settled place of abode 
A senes of 950 consecutive cases of foreign 
bodies in the air and food passages removed 
by endoscopic means is reviewed from the 
standpoint of postoperative complications, 
sequela;, and fatalities No attempt shall be 
made to consider each class of foreign bodies 
separately or in detail Certain factors in- 
fluence results Among these are the age of 
the patient, the character of the foreign body, 
Its length of sojourn, its effects m the pro- 
duction of pathological changes, and previous 
attempts at removal The location of the 
foreign bodies was recorded anatomically as 
follows 413 m the air passages consisting of 
19 m the larynx, 37 in the trachea, and 337 in 
the bronchi In the food passages there were 
537, divided as follows hypopharynx 48, 
esophagus 457, and stomach 32 
Vegetal foreign bodies The peanut still 
enjoys great populanty as a bronchial foreign 
body Among 215 objects consisting of nuts, 
seeds, and shells there were 115 peanuts, 16 
grams of com (maize), 15 beans, 12 water- 
melon seeds, and 6 timothy heads as well as 
a great variety of other nuts, seeds, and shells 
Of the 115 cases of peanut all but 4 occurred 
m patients under 10 years of age Seventy- 
eight occurred in children, 3 j'ears of age or 
less, the youngest being 9 months The length 
of sojourn of the foreign body vaned from a 
few hours to 6 months In 19 cases the peanut 
was present from i to 6 months Of the 100 
cases of nuts, seeds, and shells other than 
peanuts, 1 5 occurred in patients under 1 year 
of age, the youngest being 8 months 
The cases of bean in the bronchus number- 
ing IS are noteworthy Atelectasis was a com- 
mon anatomical finding and was associated 
with severe lar\mgotradieobronchitis All of 
the patients but one w'ere from 13 months to 
5 years of age The incidence of tracheotomy 
and the mortality rate w'cre higher in these 
than in anv other group 
Hic cases of timothy head in the bronchus 
arc of interest Four patients were under 3 


years of age In 3 the length of sojourn was 
21, 9, and 4 months, respectively In these 
extensive suppurative changes had occurred 
In I child, 8 months old, tracheotomy became 
necessary following bronchoscopic removal of 
the foreign body which had been aspirated 9 
days previously In i patient pyopneumo- 
thorax developed Cunously, there were no 
fatahties 

Bones ranked next to vegetal foreign bodies 
in order of frequency Of 166 cases, 19 were 
removed from the air passages and 147 from 
the food passages It is of mterest to note 
that bones in the bronchus commonly are 
overlooked and consequently are complicated 
•with extensive suppurative changes In 16 
the sojourn of the foreign body varied from 
I month to 7 years There were 2 deaths in 
this group occurrmg m children, 19 months 
and 2 years old, respectively 

Lodgment of bones m the food passages 
results from carelessness m the preparation 
of food and in eating This accident is com- 
mon in persons wearmg dentures U nlik e 
bones in the airway, sojourn of bones in the 
food passages usually is relatively short due 
to the distress produced by constant swallow- 
ing efforts and injury to the esophageal wall 
When one considers the character of the frag- 
ments swallowed, namely, irregular, jagged- 
edged, and sharp pointed objects, the thin 
esophageal wall, and the constant presence of 
infected mouth secretions, it is amazing that 
fatal complications are not more often en- 
countered In 2 patients comphcations devel- 
oped which proved fatal 

Coins, discs, and buttons are common eso- 
phageal foreign bodies in children Fortunately, 
the rounded edges produce little trauma so 
that comphcations resulting directlj" from the 
foreign body itself are uncommon In this 
series there were 89 cases of corns and discs 
in the food passages and 2 in the air passages 
Cases of buttons in the esophagus numbered 
21 A majority occurred m small children 
and in over one-half the button was over- 
looked for periods varying from i to 9 months 
In these there was marked pen-esophageal 
swelling with tracheal compression so that 
respirators' sjmiptoms dommated the clmical 
picture (Fig i) 
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Denial oijKts Denture* u*q*U\ ire found 
a* e*opiiig«J foreign bodJe* In idalU while 
t«th conimonl\ octur u brondilil foreign 
bodies and ire more often observed In 
>‘oimg Of 48 foreign bodies of dentil origin 
26 teeth, 3 finings ind 3 denture* were 
removed from the lir piMage* ind 16 den 
ture* were removed from the esophagus. 
Teeth uiuallj ire conUmmited with fi>e bic 
tenil flora of the mouth ire often over 
looked and usually piodnce mirked bronchia] 
obitmction As 1 remit *c\'crc pulmonan 
Infection U common One fitabty occurred 
in 1 child )} months old following broncho* 
*copIc removal 

^feiy Pins constitute the most difficult and 
potentially the roost dangerous of aO foreign 
bodk*. \\ith an occasional eiorptloQ the 
pins are open with the point and keeper 
directed upward. A total of 97 safrtt piffia 
was removed as follow* from the air paa- 
sagei, SI from the upper food paiiage*, 65 
and from the itoasach, c i A iaa)orit> of 
patients were infants and little child^ In 
9 Instances of pins being removed from the air 
passages, the patients were under 5 yean, the 
j'oungest being 3 month*. SLrty-nine of the 76 
safet) pins remm’ed from the food pasmges 
oce nn ed In children under 7 year* of age 
of which 47 were under i > ear Two of th^ 
were 3 months and 5 were 4 months old 
There was i fatal care 

In addition to these dasaes of foreign bodies 
there trere aspirated many spedmens of hard 
ware parliailail\ tacks and screws, also 
beads, ammunition toy* jewelry and other 
object* which osoallv produced or 

complete bronchial obstiuctiocL There alao 
were many Irregular object* as jackitooc* 
hardware, toys, jewehy and othCT unciaaH 
fled material* which lodged in the food pas- 
sages produong obstruction and ^■a^iable 
degrees of Injury to the eso^ffiagcal walls. 

CXntPLICATlCK* AKD SEQUEUt OT EOXEiaM 
BODIES IX THE AOl PASSACM 

Dyspnta Although occasionally obs er red 
m large, irregular esophageal foreign bodies 
produdn j tracheal compieMlon, dyspnea more 
often oomrred in foreign bodies In the arr pas- 
sage*. It was observed most frequently in 


cases of vegetal foreign bodies. Many of ll«e 
«« op . Iqitlc Urs-op«„d»o- 
broQChlti* in >TDung children wto cooslitute 
a majority of the vegetal foreign body caws 
On the other band mctaJbc foreign boffies In 
the air passage* rarelv cauaed dyspoea unlesi 
there had been prevtni* Instrumentation. 

Tracheotomy was perionued feu the relief 
of obstjuctiw dvipnea and to aid in ridffinj 
the tracfaeobroorhial tree of aceiKvr secre 
tlon* ID 53 case* of foreign bodies In tie ih 
paaaages. This Induded 1 1 patients In wbora 
tracheotomr had been per f ormed prior to *d- 
misiloo of the patient to the dlnia In 3 cf 
these It wai performed as an emer g en c y me**- 
ore before attempted removal of the for 
ogn bodr In 5 bionchoacopv had been per 
formed and tracbcotomv became neccssarr 
before admission while In the remaining 3 
patwnUbronchascopy had been done risewhere 
and tracheotomy was performed as «xrn ts 
the paUeaits were admitted to the drnk. Iq 
41 tmheotomy was necessary for relief of 
dyspoe* which de%Tioped foUm^g endascopK 
procure* per f onneq at the dlnic. Uosdc 
cenfol attODpts at broncboscoplc rnncml 
had bees made dsrwbere h le patients before 
admisiioa. Forty three of the 53 tracbeot 
omie* were performed In case* of vegetal 
foreign body Of these 16 were cases of lodg 
ment of peanuts, 17 were case* of nuts, seeds, 
and ihelh other than peanut and the remain- 
ing cast* included a tooth a boDc aod metal- 
Uc objects. It b of iaterest to note that 
tracheotomy was oecesian In to ol the ij 
ran-i of bnn In the bronchos while it wu 
necessary in but r of i 3 cases of watenneloo 
•eed. 


CmmpUcahmsef Inchntvmy Subcutaneous 
empbyacma of v'arying degree occurred bi a 
number of the patirats, wluch was limited to 
the neck omallv and cleared up promptly 
Mediastinal emphysema foDowhig trache- 
otomy developed &i 3 cases one aged 19 
months, with a fragment of bone In a brtn 
fhtts, the other aged s3 month*, with a tooth 
In the broQchut There wu a brief Intcml 
between the bconchcacopy and the devtkilH 
ment of obstructive Itrynge*! dyapoea, and 
the emphysema did not develop untfl after 
tracheotomy Hreieforc, It wu the opinioa 



\Smmm 




Fig 3 Roentgenogram of man, aged 49 > ears, re\ ealed 
an abscess camtj with fluid level in the loner lobe, left 
lung There was cough and expectoration of fetid pus of 
sc\ eral months’ dumUon Follon ing bronchoscopic removal 
of fish bone patient recalled choking on a fish bone 10 
months prcMous!> (Film by Dr J T Farrell) 


Fig I Roentgenogram of a child, aged i jear, made 
on admission to bronchoscopic clinic 23 dajs after sn allow 
mg a button There was cough, slight dyspnea with wheel 
mg, and dvsphagia for solid foods A flat roentgenogram 
made on the day of the accident was negative for foreign 
body A probang was passed with negative results Roent 
genogram after swallowing barium murture revealed for 
eign bod> m esophagus, marked pen-esophageal swelling 
and forward displacement and compression of trachea 
(Film bv Dr W F Manges ) 


that air entered the mediastinum from the 
tracheal opening Both cases terminated 
fatally In no patient did cellulitis of the neck 


1 ig 2 Roentgenogram made of a child, aged 4 jears, 
31 days after choking on a 22 calibre bullet With the 
occurrence of fever 5 days after the accident a diagnosis 
of pneumonia w as made This did not run the usual course 
and a diagnosis of empjema was considered Roentgen- 
ographic study of the chest revealed the foreira object 
The bullet completely occluded the right bronchus distal 
to the onfice of the upper lobe bronchus, a The cloudiness 
distal to the obstruction is due to atelectasis and drowned 
lung Follownng bronchoscopic removal of the bullet, the 
lower lung cleared slowly, b Prior to uncorking of bron- 
chus temperature range was septic in type, this returned 
to normal after removal of bullet, c A communication ii 
years after removal indicated that the patient was free 
from respiratorj symptoms and the lungs were normal 
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SURGER\ CiTCECOLOGV A.VD OBSTETRICS 


dt'‘elop-Tbelr»cbcotoin\ Boundtwfcslknred 
to rcm*in uxtsutnrcd aod thk uodoubledh 
accounted for the absence of lerknii infection 
Iso uDii tu a J diffinJtie* mere encountered with 
«lec»nnulatk)n- 

Empkytema Exteniis'c cuboitaneoua and 
meduutinal emphysema compbeaUng bron 
chlal foreign bodr and occurring pnor to anv 
endoscopic manipulation hoi hero obacrvtd 
in3Mtienla. In 3 the foreign bodr a peanut 
produced obstructls'e etnphs'sema of the In 
sTJsTdlnng There was no pneumotbontt In 
the third case a bean In the bronebua pro- 
duced obstructi\-e atelectasis of the entire 
rijdit long There was marhed eraphrsema of 
the r>eck and mediastinal thKueb aitb a alight 
nght-iided poeumotbocar VD of these pa 
tJenti recosrred foBowms bronchoacoplc re- 
moval of the foreign bod\ althou^ tracbc- 
olomy was perforroed in the case of bean In 
the bronchus for relief of obstructive Urj-n 
geaJ dyapfiea following bronchcrtcops 

PtdmoMry altcers Abacesa of the lung b 
an iofreqnent complicattoQ of foreign bodv io 
the air pesaagea. Suppuratloo Is common par 
dculari) ta cues of (ong ao}ouni with mariced 
bronchU obstnictioa. Retentwo of aeoedoo 
dbul to a foreign body with the developmeot 


otny for drainage was perfonned and bter tie 
axileburr was remosTd bconchoacocaallT 
In the second case a timothr head had been 
aspirated P\-othorai requiring thomotooiT 
desTloped within 3 weeks. Tbe timothy bead 
was removed bj bronchcKCOps 4 monthshter 
Doth of these patients recovered but unisjbt 
edij bronchiectasis b present 
BnnchiKUttt Thb b the most comrooo « 
well as the most serious sequela of irooddil 
foreign bodv Bronchia] obitrudlon ahh re- 
tentioG and ultiraatelT Infecttoo of bconddil 
aecTTtions b an important factor In the etW 
ogj of bronchiectasis. Broochb! obstroclioo 
of \•ar^lng degree H a faWv constant aennt- 
pamment of bronchial foreign bodv ilTrik 
manv cases are promptlv dlagrtosed and the 
foreign bodv rriDosTd areUtiiTli large EToep 
are overlooked for ruooths, es’en iTars Of tli 
413 aspirated foreign bodies, 357 were re 
roovTd from a broodius. These acre ituified 
from the slandpomt of length of aojootn In the 
ah’ passages. It was found that los ahnod 30 
per cent were present for pcftedi ranging 
from I roonih to 30 ytarx Of these, 44 were 
lodged from i to 3 months, 3] from 3 to 12 
months, 16 from i to 5 ^rars, and to from 5 
to 30 yean. In 3 the duntwo ctaik not te 


of drowned lung ma> present the clinical 
picture ol pj-othorai, at>'plcal poeumonla, or 
pulmonary abscesa (Hg 3) Abaoen based on 
tbe roeotgeuugraphic demonstratloQ of a ca\ 
ity in the hmg irilh fluid level was observed 
In but one patient a bone in the bronchus 
Evirated 10 months pm-iouilj (Fig 3) Tbe 
abscess healed folkm^g removal of the for 
eign bodv but moderate bronchiectasb atOl 
b present. 

/’iWharox The occurrence of pleunsy with 
cffii^n was ohserwd in 3 paticnls. Thb 
cleared up apontaneoesfr in 3 and aspiration 
was necessary In the third Tbe fluid was 
sterile Pj-othorax may dei-dop In cases of 
pleoral Injurv produced bj a foreign bodj or 
m complete bronchial obstruction with eiteo 
nvc fuppuratioa. Tt occurs most frequently 
fcJkrwing aspiratloa of grass heads. Two cases 
were o laav c d m ihb series In i a case of 
coddebuiT in the right bronchos of 4 months 
duration, pvotboraT developed and subse 
qoentlv ruptured Into a bronchus. Thotacot 


ascmiJned 

It has been dJCBcolt to karn the nlumste 
fate of many of these patients. Tbe rc naik 
able ImprON-eiDent following broochojcc^ 
removal of the foreign bodj hasled thepatimt 
and often the phjsidan to mUnterpret thb 
as the beginolng of comfdetc recovery Eipe 

rience has shown however thst s large 
number atHl exhibit ajiriptoou and il^ ^ 
chronic pulmooarv supp**^^^ ^ 

roentgenogiiphic stud) after InstHlalloo a 
lodlaed oil may a falri) accurate knowlediP w 
the condition of the bronchi be obtained 
4) Experience alio has taught thst bn»aio- 
uropic rcTDOval of the foreign bodv partico- 
!ari\ in the case of long aokwro usually b nm 
adequate to rasure compirte recoverv 
Involved lung (Fig 5) Repented biurcn^ 
scoplc aspiration of tecretioiii, reniovil a 
granulations, and dllstalion of atricturrs iMy 
be tf necessary and Important for 
recDven as removal of ine foreign bodv Itscil 

(Fig 6 ) 
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Caje 6. Chtkl, JYV fltDond Leraci [n 

ritht min bntncfaxn w^rn o<U^'v TndteiMoiDr 
for dripoa j6 boon utn rmcml f (ordfR bodr 
Deilb dtn Uttr from Kptk tndieofamacfatit. 

CiJC 7 tUld, cedjjnei fnJn of corn (mXn) 
Intrtcba Mjoani 7^171 rora(Ts bodf ml^torj. 
piltfnt Tvr\ dppactc Tncb^oay p^ om eo 
liiiDinhtteb folMlsf retDoni al foran bodr 
De\'eloped tctitci fmr dan Ut«r tad died ai 
llunid^ Ho^al 00 third dt) 

Cast S. ChJU ced ^'cui fiih booe la Imec 
end of trachea tofoom $ dayi- UDnccafoJ 
bnacbcncoti;' before adraKsIoa. Tracbeotottr for 
dyip nea oe «eceod day after icuKi^tl of uoe 
hlembnaotta emdat pi>RitlT« for Badlha drph 
therla. Dkd oo third dir 


CAac 0. Child, jtod 0 mat Ik boaehldtmah 
broochos aoyoom 6da>a Tia beotomy (er (h<{>- 
nea foUoalnx l e iuo i t j of bcm. Tea boon btrr 
derckipcd m^ed ubcutaMoaJ ad ptihiUy Boh 
aadaaJ cmphyuna and dkd vftUs boon. 

Caat (ibiid, ajtcd 11 ouetlu tooth oifTticry 
la teaeba ao^ovn daja Trvcbeotoay Becr>Nary 
for dyapnea boon after b roarhoacopy 1 aboal 
4 boon devekped nbeataaeoo« and mrdiMlaal 
empbraosa and died la 4 boara 
c^T 1. CUbL pd I motifav open beaaty 
pfn la trachea, to)oore S iir%. One aDwrt**fiI 
Dfoachocopr Defect admlrJoa maried djtew 
th cyaao^ on aerKAiuttd hnwifaiate 

inchMoaiy ITa reiaorcd by beooebo^epy- totb 
o t tmre d MddrcJy »d houJH fater \t tep^r tie 
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CLERF FOREIGN BODIES IN AIR AND FOOD PASSAGES 



Fig 7 a, left, Roentgenogram of child, aged 2 years, 12 da^ after sn allowing a 
jadvStone There is marked pen esophageal s^^eUlng, forward displacement of the 
trachea, and a suggestive air bubble immediately below the object b. There is marked 
swelling of the retropharyngeal and retro-esophageal tissues with several small air 
bubbles A retropharyngeal abscess w as found and w as drained through a perforation 
made by the jackstone The patient made a very satisfactory recovery (Films by 
■Dr W F Manges) 


cause of death could not be determined, inflam- 
matory changes were noted in the tracheobronchial 
mucosa 

Case 12 Child, aged 4 jears, historj of having 
aspirated a peanut which was removed broncho 
scopically i week later Tracheotomy performed 
following day Two bronchoscopic aspirations later 
performed for removal of secretion A roentgeno- 
graphic study then made revealed bronchoscopic 
forceps blade in nght lower lung Unsuccessful 
attempt at removal made using improvised bi- 
planed fluoroscope On admission to clinic patient 
had nght sided tension pneumothorait and was verj' 
ill Believing forceps blade might be responsible for 
tension pneumothorax bronchoscopic removal with 
fluoroscopic aid was done Patient died following 
day from pj opneumothorax and multiple abscesses 
of lower nght lung 

Of the 12 fatalities 8 were aged 2 years or 
less, these included 3 under i j^ear A bron- 
choscopic attempt at removal w'as made in 5 
cases and in i case 4 bronchoscopies and 
tracheotomy were performed before admis- 
sion In I r cases tracheotomy was performed 
cither before or after bronchoscop}^ for ob- 


structive larjmgeal dyspnea Three of these 
were done before and 8 after admission The 
causes of death were acute septic tracheo- 
bronchitis 'With pulmonary involvement m 5 
cases, mediastmal emphysema following tra- 
cheotomy m 2 cases, scarlet fever and diph- 
thena, i each, p3'opneumothorax and mul- 
tiple pulmonary abscesses in i, asphjrxiation 
in another, and m i no cause could be demon- 
strated at autops}"^ 

COMPLICATIONS AND SEQUELS OF FOREIGN 
BODIES IN THE FOOD PASSAGES 

Complications of foreign bodies m the food 
passages usually result from injury produced 
by the foreign body, ill-advised attempts at 
removal, instrumentation, infection following 
penetration of the wall of the food passages, 
or perforation of surroundmg structures Oc- 
casionally, compression of the trachea results 
in obstructive dyspnea and maj^ necessitate 
tracheotomy' 
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Tlf-i Pb>»(‘Vrrpibi t, idu*«> aorcv b. rcomd tt 

b7 £>r B. L Crrvfdrd TW occejs]; ia tka aopteYoa m (aQaa uK^ta ll* 
b4fo^(k« af tiw tmibs Tba auvlBi of ibr «(ic»iaf en MOtitic Tuefwiit 
la th* aorta cppeaml r«CR^ lx ovtana tad waumrrd TS rta iia rt ra is tfiaartg 
It KM kncrd M iba furtioo of tht «ick aad d mo afia; pertioe of ttrU ud 
ctmsKokatrd vftl> Che epoiiaf bi tlw 


TrtuJrfciffmy In j iQsUuux* it b«ai« ncc 
oatf) to perform tracbeotomr lor relief of 
dyip«& In 3 CUM one of bone and one of 
jad^oue in the cfophaguj It waa nec*»»r> 
to do tncbeotoiQ) Bo^ termlntted faUO) 
aod loU be docuiaed under tbc beaefinp of 
fatallUet. In « third cue a jackstooc id the 
eiophagaa had penetrated the parU wall 
Tradjeotomr wa* perionned for irUeJ of 
dyspnea before the forogn bod> orald be 
reinoTc d Thi» case wiQ be conidered under 
esophagotracheal hitul*. 

£m/iyttm<J Thu cocnpDcatioQ commonly 
resnlta from a breah in the mneoaa due to 
Injury prodoced dtber bj the foiefgn body or 
from Imtrmnentatlcm it -wa* noted In j cases 
treated endoacopfcaHy One of these waa a 
fatal case of bone In tbc csophagot to be 
referred to under fatalities. The second was 


one of loothpUte in the cervical esophaim. 
The anpfayaant dcrtloped imincdhtcly fd 
fesring fti removal Whether ft was the remit 
of Inatrumenutioc or of pfrnotu injury ly 
the denture could not be determined. Tbr 
emphj-sema, limited to tbe neck, cfcaied 
promptly without untoward effects. lo a 
third case emphysema of the neck dc\Tli:^Kd 
prior to natnuoenUtion. The paticot, s^td 
36 years, had nruBcrfrcd a liiK green obie 
34 hours p^e^■iousl> It lodwd in the cenw 
esophagus and pftrroked nreesaant gaggiai 
ana retching Ko adcEuonal emphysema oc 
cuntd foOiMnng rtrooval of the olhr and 
rec ov ery was prompt- 

Rrtnpkaiyninl chtem Injury to the pta 
ryngeal wall by forclrn botfirs and by wdl 
intentiocitd but misgcoded efforts at rcroral 
are common causes of cdlulltis and abscesj 
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of the retropharyngeal space Digital attempts 
at removal of a swallowed or aspirated for- 
eign bodj are ineffectn e almost alv avs, often 
force the object into the larjmv or hypophar- 
} nx, and frequently produce considerable tis- 
sue injury 

Many pointed objects as tliumb tacks and 
safety pins lodging in the hj-popharjoix are 
complicated b} retrophan ngcal swelling A 
majority of these undergo resolution without 
suppuration In the cases of jackstone, several 
bones, and safety pins there was definite 
abscess formation w hich required inasion and 
drainage (Fig 7) One case terminated fatally 
Injury to the esophagus by foreign body The 
wall of the esophagus maj suher superfiaal 
trauma bj an irregular object, it maj be pene- 
trated by a jagged, foreign bod\ or it maj 
be perforated These accidents may lead to 
superficial infection, abscess of the wall or of 
the pen-esophageal tissues, mediastinitis, and 
perforation into the trachea or great vessels 
Abscess of the esophagus and lucdiastinitis 
The frequency of injur} to the esophageal 
w'all by jagged or pointed bones, open safety 
pms, dentures, and other irregular objects, 
and the continuous presence of mouth secre- 
tions should result in frequent peri-esophageal 
infection, mediastinitis, and death The re- 
verse, however, seems to be the case This 
may be explained by the flexibility and elas- 
ticity of the esophageal walls, the protective 
barriers afforded by the pcn-csophagcal tis- 
sues in slowly perforating objects, and by 
drainage into the esophagus from the area of 
suppuration through the opening made by the 
foreign body 

It IS not common to find a circumsenbed 
abscess However, one such case was ob- 
served 

Case 13 A man, aged 53 years, had swallowed a 
pork bone 5 days previously When admitted, he 
was very ill and complained of dysphagia and 
severe para ra the upper chest made worse by 
swallowing Roentgenographic study revealed 
marked pen esophageal swelling immediately below 
the level of the suprasternal notch At esophagos- 
copy a spicule of bone, 5 centimeters ra length, was 
removed It was found transfixed across the 
esophageal lumen with the lowermost extremity 
imbedded m the lateral wall When moved with 
forceps a large quantity of fetid pus was evacuated 
The following day the temperature was normal and 


AIR AND FOOD PASSAGES 

the patient was symptom free Subsequent studies 
revealed prompt clearing up of the infection and the 
patient made a complete recover) 

Case 14 In a second case of bone the patient 
developed a rctropharj ngcal abscess and mcdiastini- 
lis, required trachcotomt , and terminated fatally 

Esophagotrachcal fistula Large irregular 
foreign bodies in the upper esophagus may 
ultimatel} ,bv pressure necrosis, break through 
the party wall and project into the trachea 
One case was obscr\ cd in this series 

Case 15 A child, aged 3}-^ jears, swallowed a 
jackstone 32 da\s before admission to the clinic 
Marked dvspnca and dysphagia were present 
Roentgenographic stud\ rc\calcd a large jackstone 
in the upper esophagus 1 here was marked peri- 
esophageal swelling One point of the jackstone, 
extending forward into the traclical air column, 
apparenUx had penetrated the part) wall Esopha- 
goscopic remoxal was attempted but owing to 
increasing dxspnca a 4 millimeter bronchoscope was 
passed and trachcotoni) was performed One point 
of the jackstone was observed projecting through 
the posterior tracheal wall in a mass of granulated 
tissue The jackstone was removed csophagoscopi- 
call) There was remarkablv little disturbance with 
swallowing, decannulation was carried out and ulti- 
mate!) the patient was discharged well 

Perforation of esophageal wall and great ves- 
sels Three cases of perforation of the great 
vessels w’erc observed in this senes of cases 
In one, a case of safety pm in the esophagus, 
the point of the pm had entered the innomi- 
nate arterj" In the second case, the sharp 
point of a fish bone had eroded through the 
wall of the aorta, and in the third case the 
point of a jackstone had entered a large vessel 
at the root of the neck Tliese cases will be 
described clscw'hcrc All terminated fatally 

Cicatricial stenosis resulting from foreign 
body It IS not uncommon to find an esophageal 
foreign body lodged proximally to a stricture 
The development of cicatricial stenosis of the 
esophagus from lodgment of a foreign body 
has not been observed In several instances, 
particularly in cases of prolonged sojourn of a 
button in a child, marked stenosis resulted due 
to inflammator}' and edematous changes With 
removal of the foreign body these cleared up 
promptly wnth no appreciable narrowing of 
the esophageal lumen 

Fatalities In the series of 537 cases of 
foreign bodies in the food passages there were 
4 deaths that could be attributed to the 
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foreign body ITjcre irere do fUaliUe* ioUoir 
ing ixistrumraUtKiD for rcmoral of the foreign 
bodies. A brief risumS of the cues foiloirs 
Cast &. A cblW, «ftd 3 mootln, JickUoM la 
ctophicut t lerd d npmtennl notch Mdoani 
24 dijv UuVed d j - ipaa oa tdmmloQ nccml- 
Uted irtctttrtoray Ro«t*ct»op»piiic uidrthoitcd 
Usdiesl c oo j p i otioc. Tbe cockLtRm « (ot- 
(cnrittf rrmonl oi foniga body tinUI the cterenth 
diy ’d'ca there «u s foddea entpoodoc erf *a 
eoomoat qoutlty erf bdood from moath ud ocnc. 
N a topfv wu permitted. It wu beii^red ttuc tbe 
bteetfiax mu emophicnl to orlfis probetrf/ fmn 
cTomkocrf pocst^ fackitooelotot lA/^reneL 
The tncbeotomx moBod pfieim] oonnml 
Case tj \ child, xed maolia open Mf tj* ptn 
In upper thorsclc ryiphApa hiac obUqoelT %ltb 
point t kit ud aotenonjr od bibedded u> no- 
pbAfcml viH •ofoBin 4 dnyt. Rchkt, cd by eodcigM- 
trlcTenionmlth Etkoromcopic mid. Pnuent (U*^a.^td 
3 dtyi Uter On tbs t eUtb day alter leiDovml 
tiie ptUent had pnrfoae bemorrliace sad died- At 
tow deprevki vu fonad lo tht ccopfaafu* 
« Uen coaummksted with ta opetuai la the Inrurol- 
aate siterf Tb« pobst of che pfo ppsreuly bad 
poetrttea the etpphifcsi vsU ua eotatd the 
artery 

Cui 8> A Bexye^ 47 ]ceui Ciff boee of at 
hth ia Biddle tUra erf eatehAv^ fofxzre 8 deys. 
Oq sdiaiirioD hid Bwied ayrpMra Krerrpalalo 
chest, ifid SOB dnpeei Bone foosd «iu both 
ejOiciiil tiei lmbedae<a hi oophitad mill miried 
Inftaffi me lton tad edeme. The bone mis raao\ed 
and the patient died 36 hooq Uta Mkramic pro- 
fise betDorrhage fcoB moBth. At taper * Urge 
nccT o Uc area vu (oond la ibe e»opbageaI mhi^ 
comiBuadateil vith an opeamg is the deaceoding 
art (Fig 8) 

Case 9. V moman, ged 3 yean multiple 
beijp booei tn c em c al c^ophagia eofoora 3 dare. 
On dmbtkn ahe mas foood c hiredtibetea. Tbm 
mas marked dysphagia, dyapnoL, paiofol ladnratfam 
of neck, pain in chr^ Four boor* Inm oerk of 
ciuckro rtsntrt'ed frao} cemcal CKfibagna. Trmche- 
icKBy mar perloRBed (or d>rpDea Tbe pauent 
becuM ennato^ and died (roo rttropharFDgrml 
abecem, media dmtia, od braacho3meTimocua 

Three of the fatalities resulted from pene 
tratioQ of tbe esophagcsl wall bjun to one 
of the great vessels, and ultimately uncon 
trollablc hemorrhage Large, Doo pointed 
objects as a jetstone ina> produce sulEdent 
bssue destTBCtion bv pressure necTOsls to 
accomplish this If cootmued for a saffidenl 
time Pointed objects may peoetrstepronjptl3 
if In ck»e proeimlt) to a pulsating vTSsel as 
In the case of the open safet> pm and spscule 
of bOTiC 


Gaslncfcnipt hoiJa Indoded In tbe f« 
cign bodies m the food passages uc 1, mtld 
were removed from tbe stomach by i+pj tube 
gastroscop) with roentgeDOsaDpIc astUtann 
There were do fatablies nor unUnrard dcrrl- 
opoicnta. With few eiceptJons tla patkats 
were (Gschaiged within 3 dap after rtToenal 
of the forel^ body Indoded among the 
fofdfn bodliM were ri open safet) 5 
bobbette pros, t hair pins, and S i-rrfn* Of 
the safety pin cases, all mere udcJct 18 mocithi 
of age 10 being 1 3-ear of age or le» tbe 
youngest was a>^ months. Twenty-fire oi 
the ys patients were j years of tje or leu. 


stnauav 


A senes of 950 cases of foreign bodies m the 
air and food passages Is reviewed and on- 
plications and end-results are docassed 
Dy^ea occurred more often and trache- 
otomy was required more frequently la for 
dgn bodia of vestal ongln. 

Subcutaneous eraphysema of tbe ned ru 
observed not lafrequmtfy followiag tradie- 
otomy SubcutaoeousandmediutiBalempfay 
sesna may de^'elop boresti before ioitiu 
mentation or opcraiiou. 

Polmonary absem Is an nncointnrri cota 
plicaboo of wonddal forelgu body BrondJ 
ectaiis, hcpwevcr Is olien observed piiticn 
larly In cases of foreign bodies of long sojoora 
and In complete brwchial ohitroctiea with 


tuppuration. 

Unfavomble destlopinenls foGomring c*»- 
phageal foreign bods kdgmeotarenotascem- 
mon rtlapvdy as In foTelgn bodies fa the all 
passagea. The cotnmoo corrmficatloni are fa 
jury to tbe esophageal wall with infect^ 
\vying from tnuznaUc aopha^tb to medi- 
sitinitis Fatal results also msy occur firm 
pressure necrosis and erosion Into t Urge ves- 
sel or petfoxalioo of its wall 

In a •cries of 950 consecnlfvc foreign bow 
renwed codoacopically Irom the air and food 
passages there were 6 deaths or i 68 per cent 

In presenting this report I wish to 
mi peraonal apprrdalion and to pay t dooU 
to that distingoohed phrsioan tbroogh a hre 
life-long laboti thU type of wort hu bea 
made posafbie wfio created a fpeciiJtT 
medldnc and attained the hlgbest degree oi 
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skill and perfection in its practice, laid down 
the fundamental prmciples governing endo- 
scopic procedures, devised a majority of the 
instruments and equipment employed, and by 
his wntmgs and teachings has directly or 
indirectly taught all who are engaged m 
the practice of this specialty. Dr Chevalier 
Jackson, the Master Bronchoscopist 

The foreign bodies and brief notes concerning each case 
in this series are on file in the Mutter Museum, College 
of Physicians of Phdadelphia, under the designation of 
The Chevalier Jackson Collection 
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WATER AND ELECTROLYTE BALANCE 

FREDERICK A COLLER, M D F^CS., Mnd WALTER C MADDOCK, \LD FA.CS 
Arm After AHchip 


P rotoplasm u » lu^KnsKm of pro- 
tein m iilty water of defnite awipo- 
tiboo tmiie a a mu* of uofu of 
protopJann imrounded by»p*ct* fiDed 
with jaJt aoJutioiL In contradhtinctJoQ, fau 
and carbohj-dratci are flora of energy (40) 
In health these chetniaJ relatuxu are nialn- 
Ulned with remarkable cociftancy through the 
metabolic racboas of the orgamcn Indoor 
maj ftata of dtfeasc or Inadequate intake of 
food dementi theie rdatiom are disturbed 
and maj of thennelNTi cau*e unlcorartl s^mp- 
tomi or even death Frtqoentiy curgfcid pa 
lienu are unible to at and dnnk brau*e of 
lesfoni of or operauscLs on the gutroiotet- 
linal tract and the> likewise are aubject to 
abnormal louet of fundamental cubstaaoea 
and duidi cooaequentl) aboormalitiet of 
cherruitry often require correctiOQ b> the «ur 
geocL The common acute, chemical emer 
genciet m the siirgkal patient are caoied by 
the lots or deprivation of cij-gen, blood wa 
ter *all and glua»e From eari> studies of 
metabolism, Rnbner stated that in sLarvaiion 
an animal can k»e practically all of lU g)) 
cogen and fat, half of iu body protein, 40 per 
cent of its total bodi weight, and stfU bve 
wbeteai the lo« of 10 per cent of the water 
CDQtcot results In cenous disorder and the 
loss of from to to 22 per cent results in death 
It b our purpose to present the problem of 
water and electrolyte balance fo a manner 
applkaWe to the surgicai patient M the 
clinician. 

WATT* BALAifCE Hi HEAITB 
In Table I, the coroponeot* of water balance 
in health are luted and the quantities stated 
show a nice adjmlcaent between avaflabic 
water and eicieted water The bsiance at 

r>aw tS« Dt frtP tt «r Sawrr lit Votie*T t4 Vieit- 
fn Mdad br inM tna U« * w «.«rrV Sod he 

riiitati fcertwe 

riwTf<f<«rn-it‘Trknini('^wTr-rTr*t‘-r * — rr-T‘''"‘|‘ 
tl taineli rVfleAJlJiw. yt. 


first gUnce may seem to be too perfect, bet 
this la exactly what happens, gmertll) not for 
a single day but over several days. The cen- 
atanc) of the body weight of many laCiSduah 
for months and years b quite renuiLabie «»- 
sidering the lagestkm and excretion of ISo- 
grams of material dally W ater drank \me» 
consideTably figures of from 800 to ipoo 
cubic emumeters daily are conunoo Food 
often funiuhcs as much water as fiinds drank, 
there being a sources (j) the water coo 
teol and (i) the water formed by the ooda 
Oon of the constlCnent proteins, fats, tad 
carbohydrates. 

Os the exoTtory nde the low k»s a In the 
ftooU, In which a fine exam^ of body ecoe 
osy blDuatnted oamelv that alihoogfa frea 
8 to le liters of i-arious fluids poor mto tlie 
upper part of the patrodBteftinjd tract daily 
pradh^y all of these fluids tit ahsoebed 
iowet down and barely enough rmuins to 
allow easy passage of fecal matcriaL The two 
important water loses arc tor the cxartwief 
waste msterUls in Bolotxm through the kid 
neya and by raponxatioo from the skin and 
lungs 13 part of the beat tflsupating roecha 

niam Under comfortabJe ennrooHjenUl coo- 

dlbons approilniatel) 75 pa cent of the body 
beat Is obaJpated bn radiatiec, condurtkm 
and coBVcction from the body surfsce awi jy 
per cent by the laporising process (jp) 
Utter IS the safely valwin thecootrol of body 
(emperature for when there ti more best to 
diss^te because of ph\wlcBl eieitioo or 
or when the environment becomes bat and 
humid making radiatioQ, cooductkin, and c^ 
vtctioQ diiEcult the vanoming proees^ 
comes n»re actjvt and oBsipates acre hrtL 
In the evtrema of lemperatuit and han^ty 
•rvtriJ filers of water may be raporiacd 
It IS an unportant fact that the 
process haa “preferential rights on 
water o%Tr water for kidney fonctioo. 
Amplest Dluitralion of this fa the cominoa 00- 
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TABLE I— THE COMPONENTS OP WATER BAL- 
ANCE IN HEALTH 


Available water 

c.cni. 

Water drunk 1,200 

Food, diet, or body substance 
Water content i,ooo 

Water of oxidation 300 


Excreted water 

C.CI11. 

Water of unne 1,200 

Water of stool 100 
Water vaporized 1,100 


2,300 


2,300 


TABLE H — THE MINIMUM AMOUNT OF WATER 
NEEDED TO EXCRETE 35 GRAMS OF WASTE 
MATERIALS^ 


Manmum concentrating Minimum water 
Status of ability needed 

kidney* Specific gravity c-cnu 

Normal i 032 to i 029 483 

Diseased* r 028 to r 025 595 

I 024 to I 020 60s 

I 019 to I 013 830 

I 014 to I 010 1439 


servation m hot weather during which plenty 
of fluids are drunk, much sweatmg occurs, but 
httle unne is voided 

The kidneys are most important m main- 
tainmg the water balance If there is plenty of 
available water, the urinary wastes are put 
out m a large volume of unne of moderate or 
low specific gravity If water is scarce, the 
unne volume is small and its specific gravity 
is high One should never forget the fact that 
a small volume of urine, particularly of high 
specific gravity, means insufficient available 
water 

WATER BALANCE IN DISEASE 

The patient who can eat and dnnk should 
seldom be and rarely is a water balance prob- 
lem, and by far his kmd make up the majonty 
of patients The accusation has been made 
that too much emphasis has been placed on 
mtravenous fluids The emphasis, however, is 
nght for the nght patients, the mtelhgent 
surgeon never forgets that food and dnnk 
should be taken by mouth whenever possible 
In some disease conditions nothmg can be 
taken by mouth and under these circum- 
stances about 300 to 500 cubic centimeters of 
water become available from the water con- 
tent and the water of oxidation of body sub- 
stance burned for energy requirements This 
IS madequate for daily needs and unless fluids 
are given parenteraUy dehydration results, 
because water is bemg lost continually by 
vaporization and through the kidneys At 
the Umversity Hospital it is the custom to 
forget this mternaUy provided 300 to 500 cubic 
centimeters and calculate the amount of fluid 
to meet the daily water needs for vaporization 
and for unne as follows so many cubic centi- 
meters for vaponzation, and so many more for 
unne The ideas as to these volumes are ar- 
rived at from the foUowmg considerations 


■Calculated from Lashmet and Newburgh 

Kaitonic nephritis, pyelonephritis renal tuberculosis etcetera 

Water of vaporization for surgical patients 
who have no particular tax upon their heat 
dissipatmg mechanism, that is, patients who 
are m coi^ortable environment^ conditions, 
who are not sweatmg, and whose progress is 
uncompheated by fever or hjqierthyroidism, 
vanes from 1,000 to 1,500 cubic centimeters 
daily (8), which is approximately a normal 
amount (41) The 1,000 cubic centimeters is 
for the smaller, less active individuals, while 
the 1,500 cubic centimeters is for the larger, 
more vigorous persons Patients whose course 
IS compbeated by an mcreased demand on the 
heat dissipating mechamsm through fever, 
hyperthyroidism, or hot, humid weather vapo- 
rize more than the normal, and for these a 
minimum of 2,000 cubic centimeters daily is 
allowed as a startmg figure (32) With the 
extremes of fever or hot, humid weather more 
water may be needed for this heat dissipatmg 
process 

The second important daily water loss, that 
of the urme output, can be controlled largely 
by the physician, for water given over and 
above the amount used for vaporization is 
excreted as urme What is the mmimum 
amount of urine below which one should be 
concerned, and what is a satisfactory urme 
output? Lashmet and Newburgh have fur- 
nished these data by determinmg the mmi- 
mum amount of water needed by mdividuals 
with normal and diseased kidneys to excrete 
body wastes From their work a calculation 
was made of the minimum amount of water 
needed to excrete 35 grams of waste matenal, 
which IS about an average daily amount This 
calculation is given m Table 11 , and from it 
one can see that about 500 cubic centimeters 
of urme a day is a mmimum for the daily 
excretion of waste matenals It is not a satis- 
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TABLE HL — THE DAILY IfATEl lEtJUIBrJOEMTB 

or niE BTOoiCAL PATmrr 


CMC 

W&to fee Tmpcrfantlos 
&l£T tor unoc 


,000 to jeo 
fiC» to ,000 


CotEpOatad CUT' fcTTr hi C ilhyr i-IrflCT 
bot tmf H ueukrr 
WttM fir Tmperlntlao 
nuerfaranae 




fiOO 

JOO 


J«°“ t W» 


factory output of urine because It b only 
aoffidmt wnen the kkloeys are working at 
their maumam rpnerntraring capaat) as 
•bowD by the specific gTa\"ity of the urine 
being dose to 1030, Also eipericnce with 
sever^ water balance prohlemt nave aubstan 
tiated the view that when 500 enUe centime 
ten of urine with a specific gravit> dose to 
1030 are being ^t out dalh the supply of 
available water u low and actually tome pa 
tknU with tuch a urine excretion ma> be 
dehydrating We do know from the dau of 
TaUe IT that with N-olumea of urine appre 
dably below this amount, particularly when 
their tpeafic gravit) b low one can expect 
retendou of waste mstcriab as abows by an 
Inoeaiing blood noo-protem nitrogen which 
retnlta 

In round figures, i,coo cabK oestunetcra 
daO) b reoommeoded as a good orue output 
for the maynity of surgical patients. Wangeii' 
Steen and hb atsodates coodder Crocn 700 to 
\fioo cubic centimeters satlsfacton \Vhlte 
Sweet, and Hurwitt (54) look for a unne out 
put of from 800 to i ,000 cubic centimetCT* per 
daj for neurusuiglcal patients, and Graham 
malntalrn a water balance In patients needing 
surgical procedures for gastne or doodouu 
ulcer that provides 900 colac centimeters of 
urine dally As can be teen from Table 11 
these figures cover appraximatel> twice the 
mlnhnmn ^■D^ume and the upper brackets of 
dbeasedktdjieys. For the seia^y ID patient, 
particnlaiiy those with sepsis, with severe bil 
Uiy tract dbease or with some renal Impair 
ment from any cause a water Intake that pro- 
rides at kast i 500 cubic centnnelcn o( urine 
dally b often desirable For special reason* 
more urine may be needed- 


pie water requiremenU for npodiui* 
and urine are stnnmariied In TtUe m The 

figra of from 9,oco to 2 joocutfc centimetm 

dafly are ample for a great many patiaiU rbj 
for one reason or another cannot nV* 
by mouth. For those with cotnjJicaliom, 
from 3,oco to 3,500 cubic ccntlmeten dafly 
may be necetsarj In Table HI tl* rrqdre- 
ments are simply broken up Into their rau- 
ponent parts of so much for ^■lpo^bltMo and 
#0 much for urine in order that one can detl 
with them independmtly acconSag to the 
needs of the patient For example axH In 
our laboratory ihowed that during bot, hcnld 
weather the vaporization ion In a grwm cf 
pneral surgical patients amounted to from 
t,c68 to 5 034 cuW centimeters d*il\ It b 
quite apparent that If parenteral fia^ sttc 
necesaarv for such patjents, an alkiwanct of 
2 000 cubic cmtlmeten for vaporizatioD imid 
fall short and water ghen for kidnej function 
would be taken for vaporixatkm the rank 
would be an intuffioent onne output \ srb 
ttoQs, therefore in the needs of pati»b nsda 
speoal coodltioos must always be kept in 
mind. 

The kind of flux! to give If pureotoil 
adminbtratloa b necenary to provide water 
for vaporbation and for urine b 5 or 10 per 
cent dextrose In {UstiOcd water The msons 
far this selcctjou axe based 00 studies which 
haw shown that these seflaUons when ad min - 
btered Intravenously at the rate of 300 to 5C0 
cubic centiroetCTi per hour arc bandied br the 
body the same as If they were gHen by 
mouth (7) Very little of the dextrose b spilled 
In the oiine the mapsrity b rapidly oiiSicd 
or stored as glycogen and the water of the 
■olution becomes avaUabie lor aH purposes 

(ss) ... 

I* It safe to give only dextrose and witG m 

some patients This b a qoestwo often asked 
and which b not difficult to answer 
given btravenously u 5 per cent 
distilled water doe* not out 
amounts of sodium chloride through the nd- 
oeyi (7) unless an excess of thb eiecti< Jytej * 
present. So one does not need to fear apfur 
daWe losses of salt fa thb way Illth 
xatloo there b little kwi of salt fa most 

patients. But to provide for these miner eicc 
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trolyte losses, it is our custom to give 500 
cubic centimeters of Ringer’s solution daily to 
patients whose chief need is water for vaporiza- 
tion and water for unne, and who are receiving 
dextrose solution in water for that purpose 
Abnormal losses of fluid from the body, 
such as by vomitmg, are common among 
senously lU surgical patients, and result m 
both a loss of water and the substances in solu- 
tion m that water Among the latter, the elec- 
trolytes are verj'^ important and the chief of 
these IS sodium chloride An understandmg of 
sodium chloride metabohsm, how it is affected 
m surgical disorders, and its management m 
such conditions is necessary Recently, a com- 
prehensive survey of the salt balance in surgi- 
cal patients was made by Nadler and by our 
associates, Bartlett, Bingham and Pedersen 

NORMAL METABOLISM OF SODIUM CHLORIDE 

The importance of sodium chlonde to the 
body IS well illustrated in Figure i, where the 
central diagrams of Gamble (17) show the pre- 
dommance of sodium as the chief base and 
chlonde 10ns as the chief acid radicals in the 
composition of the blood plasma and mter- 
stitial fluid In cellular flmd these places are 
taken by potassium and phosphates Sodium 
chlonde m the extracellular fluids serves 2 
vital functions (i) it helps to mamtain the 
acid-base balance of the body, and (2) it is 
largely responsible for the osmotic pressure of 
the vanous fluids The total amount of elec- 
trolytes present is importantly concerned with 
the maintenance of the normal volume of 
extracellular fluid, since it is a fundamental 
axiom that the body keeps its substances m 
solution at approximately a constant con- 
centration Sodium has a greater r61e than 
chlonde 10ns in the mamtenance of the extra- 
cellular fluid volume (18), smce the latter 
can be replaced by bicarbonate made up 
from the carbon dioxide of catabohsm, while 
there is no substance to take the place of 
sodium If sodium is depleted, water must be 
lost to keep the concentration of the sub- 
stances m solution at the normal level Dehy- 
dration thus follows sodium depletion more 
than chlonde loss 

Figure I also shows diagrammatically the 
normal metabolism of sodium chlonde From 



Fig I A dingrammatic presentation of sodium chlonde 
metabohsm 


the total intake of 3 to 10 grams daily the 
largest portion comes from the vigorous use of 
the salt shaker as taste demands, the natural 
content of sodium chlonde m the food is not 
much more than i to 2 grams per day (43) 
Along with this oral intake of salt the upper 
part of the gastro-intestmal tract receives 
through saliva, gastnc juice, succus entencus, 
bile, and pancreatic juice about 8 to 10 hters 
of salt contaimng fluids daily This is another 
remarkable example of body economy, name- 
ly, similar to the conservation of water prac- 
tically all of the salt is later absorbed, the 
sodium chlonde loss m the stool is reported 
at about o 2 grams per day (51) The loss of 
salt from the skin is vanable With msensible 
perspiration Freyberg and Grant found val- 
ues from 025 to o 41 gr£Lm per day, which are 
neghgible With active sweatmg more salt is 
lost (14) , upper limits under extremes of work, 
heat, and humidity are reported as high as 
2 o grams per hour (37) The kidneys excrete 
the excess sodium chlonde remainmg after the 
stool and skin losses have been deducted from 
the oral mtake In this way the normal sodium 
chloride balance is mamtamed 
At this pomt it should be understood that 
while the kidneys normally excrete the excess 
of salt, they conserve salt and excrete meager 
amounts, as low as o i gram per day when 
there is no excess, or even a deficit because of 
an abnormal loss of salt as by vo mitin g 
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BeiedJct followed tbe cfaJonde excretion in 
the mine of a *ub}cct faxting for 31 d»yi and 
found that la 3 grams of chlorine or ao.3 
gums of wfijnn chloride were put out daring 
that time. Half of this amotint, h o wever 
was put out In the first 4 daii during the 
later day* only trace* of chiande in the urine 
cDold be shoKTi. This same protectioo of the 
electroiyte* when the intake is insuffiaent 
ha* been observed by many worker* (ca 51 
19) It appUe* to indiwimU kna, arm thdr 
cunj erv a tfa p or excretion according to needs 
fa an important function of the kidney 

The total amount of todium rhlntidf {o the 
body has been eatnnated bv varkrus Inveiti 
gab^ Calculating 00 the basil of a 60 kilo- 
gram man the figum of Magnos-Levy ^ve a 
total todhim chloride content of tar 7 granoa 
those of Lotka, 1584 grams ITOte and 
Bridge (51) 150 gram* and Sherman, 148.8 
grama. 

ASirOBUAL SAIT lOSSES 

The lodlam chloride metabolism of seriooaly 
ill pstieoti may be profoondly afected For 
vtrioai reasons these may be do intaLe of 
water or food by mouth, to that no new salt 
become* available. To make matters worse 
there may be aboormal leases of salt from the 
body and of all sneh channels, vomiting and 
diarrhea are by far the most ccanmon. Lns 
often drainage frtxn the inlesthial and bsUaiy 
tract tbrouj^ tubes and fistulas, copious 
wound sccre ri oQS, withdrawal of coosiderBble 
vohnnes of asdtlc fiuld, and prolooged rwent 
ing carry away important amounts of water 
electrolyte*. Gamble and hi* associate* 
have shown that the gsstrodntestlnal sear 
two* have essentially the tame electrotype 
materials, but with some drBenaces m 
varkna concentnukni. Sioce the iocses from 
the gastro-lntesdnal tract are most Important 
in deafirrg with sargkal patknta, h fa mopera 
tive to know more about these differences that 
eadsl wlwn fluid fa kat from different portxwis 
of the tract, and how these kase* are reflected 
in the two blood chemfatry test* oininionJy 
caitled out. 

Chloride Iocs fa shown by plasma chloilde 
determinations the normal valae as expressed 
m the commonly accepted term* of sodhnu 


dibride U 560 to 630 milUgrantiper loocoUc 
centimeters (43) For our mlcdsllocB tie 
lower Dmlt of 560 mDEgrina per i« mt4- 
centlmelei* fa used. SodW km or totil ta* 

lo» fa Impracticsl to detennme directly 
cause the chemical procure fa Ico thae cro- 

sumiog As a substitute a fair tEsfiolke of 
total base concentratwn fa obtained Irocn s 
measurement of the pl««Tn« cuioa dbiile 
combining perwer iriiidi shows the anwont (rf 
base in excess of strong add or for practJcsl 
purposes, the amount of sodrnm in exens d 
chloride km*. There fa praetkaSy aiwtyi an 
uceas of base and the nonnil Take of the 
carbon dioxide combining power fa 35 to 65 
tmiome* per cent (43) If chbride fa lost fa 
excess of aodiom, irith more base imainini, 
the plasma carbon dkood e combuiiDg power fa 
elevated 75 or more ToJumes per cent, and » 
oandiUcm of alkiloafa exist*. If aodfaiDi b iM 
b ex er as of chloride, with the base haring the 
greatest redoctioo. the plasma carbon dfatrie 
comhuung power is kwer e d to 50 or less voL 
ume* per cat, and a condliloQ of borganlc 
aridosu fa present. Itfahsportanttortaron- 
ber that the piisma caiboo dkeode combufag 
power fa a measurnnat of the bate coocen- 
tratioQ reUthr to the add conastnlkn at 
the tnng of the test A normal or even ta 
bereased plasma carbon dioxide cc snfantn g 
power obtained when piasma chlorides art 
matenahy lowered indicate* that some so- 
dium ba* also been lost. An important pne 
deal point which wHl be stressed later fa that 
fluid tort by vrxaitbg or by raooral throogh 
suction from the upper port of the 
btestinal tract osoally cairie* with It a low ci 
chloride* greater than and rarely eijasDcd ^ 
the losa of aodiuni- A calculatiau, then of thf 
proper amount of aalme wJutioct to gtre on 
the of the chloride loos for practical i«r 
poses provide* for the sod i um Ici* a* 

In Figure * a schema tk. presentatioo a 
given of fluid from variou* portions o f tto 
nstro-btertinal tract and Its aod or 
predominance. The cause* for the Ioss^m *U“ 
flow and Ita effect on the pUana dJo ^ 
carbon dfciidc combining power are dfacn**™ 
briefly u follow* , , . 

Pjifinc cisirMCium Obstructing kricna d 

the pylorus b Inf an U are aanmoclT the result 
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of congenital hypertrophic stenosis and in 
adults are due usually to carcinoma of the 
stomach or scar contraction from long-stand- 
mg peptic ulcer The fluid loss is predomi- 
nately acid The result is a lowered plasma 
chlonde and a relative increase m plasma base 
as shown by an mcrease m the carbon dioxide 
combimng power of the blood Here one has 
an opportunity to see the typical picture of 
alkalosis 

Btle drainage Surgical drainage of the 
common bile duct often leads to the loss of 
several hundred cubic centimeters of bile a 
day, with a consequent greater loss of base 
than aad ions Generally the dramage is 
msufficient for serious depletion of electro- 
lytes, but occasionally it is, and one finds a 
slight to moderate reduction m plasma chlo- 
rides and a somewhat greater depletion of 
base as shown by a lowered plasma carbon 
dioxide combimng power The loss of several 
liters of bile for several days will result in 
severe electrolyte depletion, and because the 
sodium loss IS great the dehydration also wiU 
be great 

Duodenal or jqunal obstruction The vomit- 
ing of fluid from even as low down as the mid- 
ileum results m the loss of a complex fluid 
containing saliva, gastric juice, bile, pan- 
creatic juice, and succus entencus As can be 
seen in Figure 2, some of these flmds have 
more chlonde than base while others have 
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Fig 2 A schemabc presentabon of the fluid from 
various portions of the gastro-mtestinal tract and its aad 
or base predommance 


Diarrhea The tremendous loss of body 
flmd and substance which can result from 
diarrhea and dysentery has been recognized 
for many centuries, and O’Shaughnessy, m 
1832, knew that the effluvia was alkahne and 
its loss reduced the body base The pediatn- 
aans have been particularly concerned with 
this problem and the chemical studies in this 
regard by Gamble and his assoaates (17) are 
of fundamental importance Because of the 
extra base loss, Hartmann has advocated the 
use of sodium lactate solutions, which, since 
the lactate is oxidized, provides an excess of 


more base than chlonde The sum is a loss of 
about equal amounts of chlonde and base, so 
chenustiy studies usually show a reduced 
plasma chlonde and a nearly normal plasma 
carbon dioxide combining power which, being 
relative to the chloride concentration at time 
of test, indicates a lowered amount of base 
Ileostomy drainage Here base loss predomi- 
nates and with considerable semi-fluid or fecal 
drainage or with moderate drainage for many 
days one finds a shght to moderate reduction 
in plasma chlondes and a considerably lowered 
plasma carbon dioxide combimng power Such 
drainage is a common cause of morgamc aado- 
sis m surgical patients, and since the chemical 
disturbance may be quite marked, patients 
with an ileostomy require close supervision 
Recently this matter has been well presented 
bN Welch, Masson and Wakefield 


base Diarrhea and dysentery are not com- 
monlj'^ associated with surgical lesions, so they 
will not be discussed further m this paper 
It would seem that correction of all these 
different fluid losses with their variations m 
the amount of base or acid present would be 
most compheated and difficult Gamble (17), 
however, has emphasized the fact that wheth- 
er an alkalosis or morgamc acidosis is present 
both can be corrected by a combmation of 
the same two solutions (i) isotomc salme 
solution which provides water and the chief 
electrolytes needed, and (2) dextrose solution 
which provides an excess of readily available 
water for kidney function Whether more 
chlonde is needed than sodium or vice versa, 
the kidneys with a good supply of water can 
be depended upon to use ^s water for the 
excretion of the less needed electrolyte The 
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laterpUy of Utete two tdalkmi, ooe provUiog 
tlw water aod tlie electrolvtc* needed to cor 
red dehydrabOD and the otber adequate 
water for fadncy function a moat Important. 

Tlie discasaloQ of abnormal salt loss firmly 
cstabGibe* the reasons for the administration 
of saline solution to tome pabenta. Pastezpe 
rience reveals that generally too much ult 
toludoo has been nven without regard to 
whether lodium chloride Is needed or not. 
Such thought^ treatment Is haimfol aod 
the whole subject of exceashr salt Intake 
needs thorough understanding 

ESCXarVT SALT nTTAkf 

An important step eacogragiag the use of 
intravenous fiuMs was the demonstrated value 
of Mlinf solabon as a life saving measure for 
with intestinal ohstractfon. The In 
vestigatiocis of O’Shiughnessy Hartweli aod 
Hogoet, MtcCaHom and his tnodates, Haden 
aod Ott Gamble and Roes (i8) and many 
otben (s) defioltdr estabUsbed the value of 
Mlrw solutions for patients who have lost 
appreciable amounts of body cledrolvtea. The 
tendency after this work, however was to 


give salt idutioo to all patients ncediDj flnMt 
wientcrally whether they bad kat salt or rot 
Tins proetdote results many tfaw hi the 
administration of exceahre amounts of ■vrrnm 
efaknide, and an understanding of Its IwivfTtn^ 
by various types of Individusls b tmportiaL 
Esctmti amfiunis ef tali U Hormal hdt- 
nduals Normal mdividoah can hiuOc 35 to 
40 grams of sodium chloride daily wHhoot 
apparent dUBmlty for the kidneys are ahie to 
excrete the salt In urine in coo centra does cp 
to s per cent (43) In Table R this b danoo- 
■trated by the data fnxn exemhr salt admin- 
btration to one of oor normal subjects, bote 
that there was no retention of water at then 
by DO change In weight, that J0.3 grams d the 
j4 I grams of salt ingested In the a days acre 
exaeted in the onne, and that the plasma 
chloride and carbon dioxide combining pors 
were essentiaUy unchanged. 

£rr««frf emtitnij tf tali to ^aUnts j« good 
gauTol condliio*. There are many patknti In 
this category who receive fluids parentenDy 
for a day or two after an operation became 
they are upset for one reason or another tnd 
cannot take fluids by mouth. They are hetlliy 


TVBLE \ -THE S\TISFACTOR\ EXCRETION OF VN EXCESSIVE LSTAXE Of SODIUM CnLOtlDE 
B\ A PNTIENT IN GOOD GENERAL CONOmOS 
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except for some local lesion before their opera- 
tion and are essentially healthy after the 
operation Their ability to handle excessive 
amounts of sodium chloride almost as well as 
docs the normal subject is shown by the data 
m Table V in which an adult male in 3 imme- 
diate postoperative 24 hour penods was able 
to excrete 52 9 grams out of 69 i grams of 
sodium chlonde given The possible dangers 
of saline solution are not apparent in this 
group, but the choice of salt solution for them 
IS a poor one There is no particular value in 
saline solution when sodium chloride is not 
needed, and the kidneys of these patients have 
the extra load of excreting the excess salt If 
nothing can be taken by mouth, what this 
group of patients chiefly requires parcnterallv 
IS V. ater and some carbohydrate, which is pro- 
xided by dextrose solution in water 
E-iCcssit’c amounts of salt m the sick surgical 
patient Alatas, in 1924, published one of the 
earliest papers on intravenous therapy in this 
countrj' and pointed out that large amounts 
of salt solution ma^ do harm, may produce 
degcncratnc changes in heart muscle and 
kidnej s, and may cause edema of the lungs 
In 1933, Jones and Eaton (24) stressed this 
point further by a rcvicii of 34 cases of subcu- 
taneous edema seen after operation Five of 
tlicir patients also had edema of the lungs, 
and I died from obstruction due to edematous 
closure of a gastro-enterostomy stoma Tven- 
ty-onc of the 34 patients in the senes had 
lesions of the gastro-intestinal tract such as 
peptic ulcer, gastric malignancy, or perforated 
appendix In the production of the edema a 
loM serum protein consequent to undernutri- 
lion i\as considered to be most important, 
ishilc other factors were the administration of 
cxccssne amounts of fluid and salt, profuse 
surgical drainage, the general effects of sepsis, 
the loss of scrum protein bi massive hemor- 
rhage, and a retention of base due to tempo- 
ran disturbance of renal function Jones, 
Eaton, and Yliite (2:;) later produced expen- 
mcntal edema in cats, substantiated the im- 
portance of the aboac factors m its produc- 
tion, and added tliose of major surgical pro- 
cedures and general anesthesia 1 hesc factors 
hading to retention of water will be men- 
tioned again later 


Intravenous fluids are commonly used for 
patients wnth shock and there is ever}’- need 
for their selection on the basis of results 
Beard and Blalock studied the composition of 
the blood of dogs undergomg continuous 
trauma to the mtestines (i) when no fluid w as 
injected, and (2) when fluid was injected 
continuously A copious weeping of fluid 
from the peritoneal surface resulted from the 
trauma This fluid had the same protein con- 
tent as that of the blood plasma and the result 
was a loss of plasma proteins, and, therefore, 
a diminished osmotic pressure of the blood 
The effects of the injection of vanous fluids on 
the reduced protein content of the blood of 
these dogs, which were m shock, are most 
important With the continuous injection of 
o 9 per cent salt solution there w’as a decrease 
m the total volume of blood plasma and a 
marked reduction in the percentage of protein 
per unit volume of serum, the calculated 
entire amount of protein in the blood stream 
was generally one-half of the onginal values 
It was the impression of Beard and Blalock 
that if the injection of salt solution was 
stopped the blood pressure of the animals fell 
more rapidly than if no intravenous fluid had 
been given The results were no better with 
3 o and 6 o per cent saline solution From 
these experiments one can expect little from 
the treatment of moderate or severe shock 
due to blood plasma loss by the use of phi sio- 
logical saline solution Beard and Blalock 
state “that they do not wish to imply that if 
a patient is in shock as a result of an injur}’ 
and no donor is available that saline or similar 
solutions should not be injected Howexer, in 
the absence of a favorable response in blood 
pressure after a considerable amount of solu- 
tion had been injected, almost ccrtamlv the 
further administration of the same fluid intra- 
venously would dimmish the chances of re- 
cox en ” 

A further warning against the cxcessixe ad- 
ministration of salt solution to seriousl} ill 
surgical patients comes from the stud} of 
White, Sweet, and Hurwatt (54) on the w'ater 
balance of neurosurgical patients, a stud} 
which XX as earned out in order to be able to 
maintain such patients in a slightlx dehx- 
drated condition and thus axoid edema of the 
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TABLE V X-BAT A EXOSTEATD,-a THE DIFTEEKHCE IN THE ABEJIT OF A PITIEIT TO EtCBm. 
AN ENCSSSIVE INTAKE 01 SODHJH CHLOWDE WHEN IN TOOK OENEKAE CONOmOTToSjS 
OF AEP5IS AND LATER WHEN WELL Lu.-,uniUN imni 
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brtln. They state tint “edan* from too much 
salt acdatLoa b & very real dauger For thb 
re*joo rre recommemi jUmido^ the u*e o/ 
glucote m nliDe to the pedod o{ opentSoa, 
daring whkh there b a comldaithte lot* of 
lodiam chloride Thereafter Euld* can tisu 
iDy be taken by month in adeonate Tolome 
by Dearosnme^ potienta. Salioe aolutlon 
ihould only be when terum electrolyte* 
are •erkniily depleted b\ prolonged vomiting 
ot diarrhea, and then in limited amount*. 
In aommi/y they state ‘'Pottoperati^Tly 
Euld most te replaced much more accurately 
in netcTosatgical than In general surgical pa 
tienta. t\TiDe the latter may be nven a moder 
ate eicen o! Enid with Impunity a sUghUy 
deficient state of hydration is safer after oper 
atkm on the br^ In order to mlnhnlxe cere 
bral edema. In the absence of ^'Ckmidog or 
diarrhea, five per cent glocoee In dlstlDed 
water appears to be a better •olubon for pro- 
longed Intrarenou* medication than when 
combined with normal sahne because the 
addition of aliiw increase* the nak of edema. 
Thb 1* ioiind advice aui ha* wide appbcatlon 
comlderiog the great number of craruoccrtfbrtJ 
injuries now due to automobile aeddents. 

The case with which salt sotntioQ b retained 
by the aick mrgical patient was further dem 
oti*trated"by CoDer Dick and Maddock (7) 
who selected inch a gnrop of patient* and gave 
them daOy by the Intravenoua route about 


500 cubic centimeter* of 5 per cent dextra* 
ether ph>’ik)logica 3 saline tolntkn or Slug 
er’seoJution. Twelrt erf the ij patienUhi th: 
smea rtialoed water and gained wei^ %!• 
thoogfa the> were rvcehiag brnffioeot ol- 
ories and should have lost vtjghL OnepadeDt 
gained 7 5 kDogriJiis and ihowtd edoaa ei 
the dep^ent parts. Only 3 of the 13 padats 
in the tetk* hu piasma proteuii dtm to tk 
aitkaJ Irvel of iloore and \ an Slyke at wUch 
edema U likely to appear In coalrtdbdac 
bOD to the QOTZQiJ rabjed and t^ patiefit b 
good general amdition, the tick wjgicsl pa- 
tient b less aHe to excrete the eiccsi axSiini 
chloride given but adds it with water to hh 
body fluids. Tbb difference between ths rick 
and the well patient reaction b tbown hi 
Table \7 in which the same piatlcnt with 
appeoTlmately the same Intake of salt co the 
a occailoDS retains ino*t of It with wat er a^ 
gams wei^t when ho b nek because of sep«b, 
miH later b able to excrete nsoJt of it and does 
not retain water when ho a wrdL 

It b important to nnprfudxe that the rick 
suigkal patient b the patient with the factoii 
which have been pxrfnted out by Tone* and 
Eiatoo (*4) and other* (5 ^ 10,35 50)“*^^ 
the bacltpciund ior the developnient of e demi , 
□amdy nitrogen itarvadoo with It* awae- 
quent low serum protein, geoemi malMtn- 
ton, aepwb In all Its aspects, benwma*t 
profuse serous drainage, renal, and bepauc 
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TABLE VH.— THE CCTsXEXTEATICW OT tODIDU 
CULORmZ IN \AiIOD$ TLHIDS 

A WM 

TUrkir KrtewM 

-lloflj J.J (j) 

GtttrodoodciAl 
d r a lf ttft {WastcD- 

»tmi ■■rlioei) 91074 J7 () 

HepnkbOe 111064 5a M 

Utntfcnl bt«k to ( ) 

•ohtioQ I] U S.P 

SicctT' vintleci « 

Sicftr^ Mfartlco 7 Abbott l^b. 


TABLE NHL— CALCUIATIOXI Or tODtCH cBUk 
BID* BEQUIlEilEfTf raOU TUI CLCnCAl 

wM, Sirtt 

W p^tml ak*i.« 

fio <60 j»kT ibyfio je t» 

~ * sWfa u ta. 

« S ‘EZ J *» 

7® jSo brs^TOTon 

45 «» -ihr iiT«-n I. 

mtlnttm oormAl pUtnu clectroljrte coocn- 
tiBtioiif with the v-olcmo-fot TDlome rcpiea- 
mest have been due to fftflore* to know the 


actutkl volume kiaea or to give the ptifcr 
flmd louea averts about 5 gnun» pet liter volume lepUcemcnt. 

It b apparent from Table ^^3 that li parent TTie aeayod group of patlenta, 
cral therapy fa needed axkd one repl^xa the depleted body rrater and electrolytea as 1 « 
fluid loss with an equal volume or Ringer a ault of HectroJjle fluid loasprevioia to admo- 
aolutlon that an adequate repUcement of the etoo, usuan> need a lubstantial amount of 
water and the predominant electrolyte kaa Ringer s adntioo to reatore theli water and 
wmbemade(i3 3*) This voluroe-for volrane dectrolyte cocopotllloo to oorniai. To do 
replacement a the fundamental procedure car thfa in a quantrUtite fashion a cUmcal rak 
out m thfa group (i 6 ) 3 aecoodary Ideas waa developed (a 6 ) which atatea that /m 
being InoiTportted. 7 ^ dm of these b that tetk joo miJlltramt Ikcl Ike fitsms eibndr 

00 the dav a gastroduodenal taction fa started needs I* be rctsrd le reeci lie nermei 

1 000 enfate centiffleten of Ringer'a aotodon mUfifrosu fer ceni) ike ^leni skenli b tnni 

fa givea during the drat *4 boon In order to o< grsjw tall per Megre* ^ b«ij veiik. 
lenen an ifiltl^ depletKn of electrolytes dor Twoseof the plasma chkrrldelerelu a gunk 
ing thb period. liter of Ringer s solution for both chloride and sodium replacnnent hu 
fa not counted In the volume for volume been a aatfafartory procedure m dealing «iti 
replacement, and for the scoood 14 hourt the the electroI>-te fluid loaacs of general lorglcsJ 
amoiint of Ringer s sdutioti given equals the patients b«»uje such losses are mainly frwn 
amoont of gastroduodenal drainage for the the upper half of the gastro-mlestinal Uvl 
first day 'Hib volume for volume replace and consequently the chloride km* fa 
ment then continue* with the addition of the greater than and on]> occaaionaJfr eqoiIW 
second idea, which is that a minimum of 500 the todiuro loss. As menbemed prewmiJy 
cubic centimeters of Ringer s solutioa fa given tte Udnevi with a good nppl) of water f« 
daflv even if the drainage for the preceding thek function are able to eiaete the cicesi of 
day Is hts than that amounL Thfa compara the Jesa needed ion and to conserve ^ 
tlvdy nmplo procedore maintains a very mainlv required. Examples of the use of t« 
satniactory electroh-te balance in patients dinkfil nuc In caJoiUting the ” 

losing appreciable aroounts of electrolyte con- aodiom chloride needed in hypothetj^ oio 
talnlng fluids while under ohservatkra It fa are gi'Tn in Tabic t lU- The en^tkl ds^ 
working well in the bands of the staff members are the patients weight, which can w SPT*® 
on the lurgical service and requires no qiecial mated if it fa not known, and uw 
supervisiocL Blood chemistry studies a« done chloride level For those dctcnnlnln^ 

at Irregular mtervab on such patients, the blood chloride Instead of pli sm a duortie 
staff hw learned that with the proper carrying clinical idle fa slightl> dlfferat w 
out of the procedure the electrolyte cbemmrj Further experience with the dtmcai 
fa almost Invariably normaL Fallurea to brought cut 5 Important coosideralioni l 




35* 


SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE EC— A CALCULATIOK OT TEE IXUID 
XEEDID TO COUECT THE WATER AKD 
EtECTEOLTTE BALAXCE OT A OEETHEATO) 
TMTEXT 

I p«f C«Bt dqtJf tn dJrtflltd wuter t-taae cm-far- 
W trr of npcdiuiao 

Wttrrof onp* .<ae 

KlDfo* •ofartiOD IroDi HhiLf i rtik for 
ConTc tfc p of dcfaTdntko 

Tool 8^ 

of d<h>Tlratk)Q And can restore both the flnU 
and the efectrolytea needed Because there 
•eems to be feas abnormal retention of water 
when Rinra i aoJadon is given to aerioualy ill 
patlcnta than when phytMogfcal aotu 

tkm is given, and becaose Ringer a soluboo 
contains tmah amotmts of potasriom and cal 
crom besides aodium and dalorUc Iona (7 15) 
we believe It Is preferable for the corrertioD of 
dehj-dratioQ and electrolyte lota 
In order to sgromatize the oic of deatxoae 
and ulioe aolntuQt Table I\ presotts a cakn 
labon of the floU needed to correct the water 


tfcn anpear when a patknt has kwt an iowmt 

of body fluid es^ to aboot 6 per cent e4 hb 
body weight Before the aie of tl* 
rule, this 6 per cent flgnrt was nsed In 
laling the amount of saEne ajlntioo needed 
for the hydremia of a dehydrated patient CsO 
and It wotted >Tiy welL Occaiiooally adSw 
drmted patient is seen who has not been 
mg api»eaably nor been losing gastro-lntotl- 
nal fluidi by other rhinaels, Ixit liinply hu 
taien nothing by mouth because of niniej 
and anortna and has lost body water by the 
amUoiioua vaporisation of water from U* 
skin and lungs and the orine output The 
plasma chlorides and the cubon dii^e con- 
Wrung power are found to be dose to acoaL 
Such patients need water mainly for a cnrrtc 
lion of their dehydration, and a calcnlatioo of 
the amount of dextrose lolntkm in water that 
should be given for this poipoae oq the baas 
of 6 per cent 0/ thdr body weight has wodd 
weU. ilort deh>Tinited patients, bowerer 
have had appreciable losses of gartro-intesd- 
nal fluid and need saline aolotioo foe thrir 


and electrolyte balance of a hypothetical case 
of dehydration. The patient has been septic 
and for se%'erel days and has been vo^t 
Ing Laboratoryitudles show piaama chlorides 
of 410 milligrams p>er 100 cubic oeatirseten 
plasma cart^ dioxide comhmlng power 47 
voloroes per cent, non-protein ^trogen 40 
milligrams per 100 enUe centimetera The 
patient s wd^t b about 60 kilograma. The 
calculation of the amount of Rlng^ • solution 
needed to cu r r e ct the dehydratioa was made 
from the rnle “for each loo mHUgraiiB 

that the plasma chloride levri needs to be 
raised to reach the normal or 560 mOUgrams 
per cent, the patient should be given o j gram 
of salt per tflogram of body weight ^ The 
figures for the Increase of irom 4x0 to 560 
mnhgrams are i 5 by as bv 60—45 of 
flodlum chloride CTable \TII) The Ringer's 
solution used at the University Hospital con 
tsTTn appmiiroatcfy 9 grams of sodhun chlo- 
ride per nter so 5 Ltcn are needed fax thb case 
for correction of the dchjilratiotL These $ 
liters are appcoiimateh 8 per cent of the 
patients we^iht of 60 kfiograms. Thb fits In 
wtB with our finding from a study of dehydia 
fwi in humans (9) that the p grw of debydra 


bydreoia. At tl^ Uaivenlty Hospital hyper 
tonic salt solobons, s to 5 per cent, are not 
used for corrtctioQ of electrolyte a^ vstw 
defioency becaose the electnlyte loss hss 
alwajw ocenrTed In bypotonlc or botomc lolo- 
tfcm, and to return the electroJytes enou^ 
water must also be added to the body flni^ 
to make the result botoolc. Mso inanydeby 
dialed pabrnls have hnnocoocentration (9) 
as shown by mueased hemoglobin, Inaeased 
hematoent, and Increased blood specific grsv 
ity determinations. To add a 5 per cent 
sodium chloole solution to thb tJreidy cen- 
centmed stale b not reasonable. 

Returning now to Table IX, after the cskn- 
lation for Ringer's solution for deJndistkni, 
water for laporization and for urine also has to 
bo awsidered, hence 3 500 cubic centlcoetCT 
of 5 per cent dextroK In water b added f« 
thh purpose The total of 8 500 cubic crntl- 
meteis b a large volume, bat experieoce bw 
shown that such amounts are comnwiuy 
needed (9) for the first adminbtrsticn to the 
aeiTrely dehydrated patient. ComiderB^ 
thb volume, the rate of admlnbtistio^ 
Important There b no rea^m for ai^ tb^ 
may be particular reasons against giving uu* 
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volume m the first 24 hours In old patients 
and those with cardiac defiaency the need 
for such caution is qmte apparent The pa- 
tient will show signs of improvement with the 
first 2 or 3 hters and it would be much better 
to admimster the 5 hters of Rmger’s solution 
over 2 days, givmg 3,500 cubic centimeters of 
5 per cent dextrose m distilled water plus 
2,500 cubic centimeters of Ringer’s solution 
durmg the first 24 hours and the same volume 
of each solution the next 24 hours This pro- 
vides time and plenty of easily available water 
for the correction of mternal flmd and electro- 
lyte adjustment The rate of administration 
would be approximately 200 cubic centimeters 
per hour, which is desirable when large vol- 
umes of flmd are given It should be thor- 
oughly understood that once the dehydration 
IS corrected by a calculated fluid need as 
shown m Table IX, no patient needs a con- 
tmuation of any thin g hke such large volumes 
unless he contmues to have an abnormal loss 
of large volumes of electrolyte contaimng 
flmds Once the dehydration is corrected, the 
subsequent flmd needs are water for vaporiza- 
tion and unne as discussed under water bal- 
ance m disease, and Rmger’s solution for 
abnormal gastro-mtestmal flmd losses on the 
plan of volume-for-volume replacement 
As just mentioned, the rate of mtravenous 
fluid admimstration is important, and to meet 
all considerations 3 procedures are followed at 
the Umversity Hospital When moderate vol- 
umes of fluid have to be given, 3,500 cubic 
centimeters or less, the rate is from 300 to 500 
cubic centimeters per hour, which is approxi- 
mately 5 to 8 cubic centimeters per mmute 
When over 3,500 cubic centimeters are needed, 
the admimstration is placed on a 24 hour 
basis and the rate is reduced to approximately 
200 cubic centimeters per hour When 10 per 
cent dextrose is given, the rate is set at 150 to 
200 cubic centimeters per hour, smce Wmslow 
demonstrated m a group of surgical patients 
that with slow adrmmstration dose to 95 per 
cent of the dextrose is retained and the glyco- 
suria IS minimum When the saphenous vein 
on the leg or a forearm vem away from the 
antecubital space is used and when the needle 
and a small portion of the tubing is strapped 
firmly m place, the patient is allowed a fan- 


degree of motion It IS not pam at the site of 
the mtravenous administration that is unbear- 
able, but mabihty to change position and 
move about m bed that makes this therapy 
so tiresome 

The mtravenous drip method has proved to 
be very satisfactory at the Umversity Hospi- 
tal Contmuous supervision by a nurse re- 
maimng at the bedside while intravenous 
flmds are being given is not required, and no 
attempt is made to keep the solutions at a 
constant temperature while m the intravenous 
apparatus, they are, however, warm when 
removed from the storage space m the warm- 
mg doset 

CONCLUSION 

Many problems of flmd and electrolyte bal- 
ance remain to be solved We have endeav- 
ored to present the fundamental aspects of 
the therapy as used m our surgical wards We 
must emphasize that the best way to mam- 
tam this balance is to give food and dnnk by 
mouth If this IS not possible and parenteral 
therapy becomes necessary, a knowledge of 
the fundamentals enables one to mamtam 
or restore the water and electrolyte balance 
by supplymg with practical accuracy the needs 
of each mdi-vidual patient Parenteral therapy 
tides over an emergency, the sooner the pa- 
tient IS restored to food and (jnnk by mouth 
the greater his chance of recovery 
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CONSERVATIVE SURGERY IN THE TREATMENT OF 

BONE TUMORS 

DALLAS B PHEMISTER, M D , F A C S , Chicago, Illinois 


C ONSERVATIVE surgery in the treat- 
ment of bone tumors implies the 
employment of an operative proce- 
dure which permits of the conserva- 
tion of an involved extremity or of the con- 
tinuity or contour of an involved bone In the 
case of bemgn tumors it finds general applica- 
tion, but in the management of malignancies 
of bone it has a much more limited field of 
usefulness 

The type of conservative operation suitable 
for bemgn lesions vanes a good deal with the 
different classes of tumors The commonest 
bemgn bone tumor is the cartilaginous ex- 
ostosis or osteoma which arises in the shafts of 
bones preformed m cartilage When, because 
of size, deformity, or pressure effects, removal 
seems indicated, its base should be severed 
with a chisel making sure that every portion 
capped by or contaimng cartilage is removed 
It is very rare that such a neglected tumor 
situated in a toe or finger becomes so large 
that it calls for complete excision of the bone 
or amputation 

Fibrous osteomas which anse from the bones 
of the face and skull present a somewhat differ- 
ent problem In some cases they spnng from 
the surface of the bone produang external 
circumscnbed swellings or at most involve 
only a relatively small amount of the interior, 
and may be completely excised in a manner 
similar to cartilaginous exostoses In other 
cases they anse centrally and produce more 
or less expansion of a segment of the bone, m 
which event complete exasion may mean in- 
terruption of contmuity of bone and marked 
deformity In order to avoid these undesirable 
results such osteomas occurring in the bones of 
the face and forehead may be treated by the 
conservative procedure of incomplete removal 
The tumor is exposed through an inconspicuous 
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or the least conspicuous inasion, and chiseled 
away until the normal configuration of the 
bone IS restored There should be still further 
removal of as much of the internal portion as 
IS compatible with preservation of continuity 
and contour After healing of the soft parts is 
complete, the remaming portion is treated 
with roentgenotherapy which usually restrains 
further growth either to a marked degree or 
completely Such tumors usually grow slowly 
any way In case there is later enlargement 
a second operation for restoration of normal 
contour may be indicated This treatment is 
particularly appropnate for fibrous osteomas 
of the jaws and the pen-orbital frontal regions 
It was used with satisfactory results in s of the 
13 cases of fibrous osteomas of the jaws re- 
ported by Pheimster and Gnmson The tumors 
are still under control 4 to lo years after 
operation 

Chondromas occur almost entirely in bones 
preformed in cartilage and, in contrast to carti- 
laginous exostoses, are nearly always situated 
within the shafts but produce more or less 
surface enlargement The phalanges of the 
fingers are the usual sites of the lesion In the 
great majority of instances they respond to 
treatment by excision of a window, thorough 
curettage, cauterization with phenol or other 
caustic solution, and tight closure of the soft 
parts Postoperative irradiation in case of 
doubt as to complete removal lessens the likeli- 
hood of recurrence Excision of part or all of 
the bone with replacement by a bone trans- 
plant is rarely indicated 

The correct management of bemgn gant 
cell tumor is still the subject of debate In our 
previously reported expenence (11), good re- 
sults have been obtained m the followmg way 
operative removal of tumor by the apphcation 
of a tourniquet, excision of a wmdow of cortex, 
thorough curettage, cauterization with phenol 
or other caustic solution, fillin g the cavity with 
sahne and tight suture of soft parts before 
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rdeaie o! the coojtdctcrr «t)d tppHcadoo of « 
OfL Operation a folloired bv »ooo to 3,000 
r**. Mote radical procedure* are rarely em- 
ployed In ca*e of veiy extensive bow de 
ftructwn bow transplanlt ma> be inserted 
bto the c&vitv to aasut In restontMo of tbe 
shaft but routine tranjjdantatioQ of bone into 
the remaining cavit) b unn e c ts aary Complete 
eiriaioa of the inTQl\*ed segment With tc^jux- 
mentb} a bone transplant, irbidmsfonneily 
used to sooK eztent,u at present ftiD lc*a often 
Indicated. This procedure was used a6 years 
ago for a tumor of the lower cod of the radio* 
a^ ao yean ago for a tumor of the upper end 
of the htnoerus. In eadi cue there b stQI free 
dam from neamnee bat the functkntal ie*u]t 
from itlSoeas of the neighboring joint b moch 
pocHer than would hai'e foQcnred the coon 
consmatlve procedure which b now being 
employed Exdskm without repUcemeot by 
a tme graft is Indicated in case the Involved 
bone may be dbpeoaed with u a rib or upper 
portion of the fibula. Amputatton b indicated 
ody m cue of comphcatl^ such u lofectks 
following operatioa with a chrome sino* and 
f^ore of iwWllng or miUgoant deg eo natkm. 
On the other hand there are many who advo- 
cate corettage as Meyerding CainpbeO and 
Coley and Hlgmbothajn, or curettage and 
bone grafting as adivKited by Camp and 
Cla%-dln and Sarroitc without suheequent 
employment of roentgenotherapy because of 
the conviction dtber that it b anaeceasary or 
that it actually increase* the nsk of further 
growth of the tumor 

HemangUnna of bone as a rule, need not be 
operated upon per « as it usually U effectively 
controlled by roentgenotherapy as tberwu by 
tbereportof Buej andCapp When the tumor 
b situated In a region where the invol\Td seg 
tnent of bone may be exosed without impair 
ment of function. It rnay be treated m that 
way as was my case of tumor of the daride 
reported bj Buej and Capp. 

DO’TE SABCOUA 

The proper faratment of bow **rco«iUi of 
the limbs without dcmonitraUe mctaitase* in 
the great malont> of case* b ampuUtion, dnee 
before the diagnosb b established the disease 
has advanced to a point which make* local 


crdcon unfeasible Thb b bectnic of fir 
ertentJoa of the tumor into mosdei or 
or about the main blood iTsseb of Ua Ed 
Such eiteniieo u likdy to occur earfier in t 
tumor* beginning peripherally thaa In th 
beflnnlng centrally in tie bone. 

That the general lurrical pmfeirian 1 
shown little tendency to Wal of s 

coma of the extremity bones b shown by i 
sfa tbt ic* of the Registry of Bow Sircoca 
the Ammcan CoDege of Surgeons u cf IIsj 
1938 However the Begbtry reennb In t 
respect are lomcwhat Incomplete and lofia 
a smaller incidencs of usage of Uansplantst 
than b actually the case. Of the 701 
osteogenic sarcoma followed for 5 year* 
loofer 93 weir alive and free from reamrn 
In 7 cases the tumor was In a trunk bow 1 
was treated byevdswnandrocajtgcnothOTj 
In the 86 case* in which the tumor was in 
extremity bcaie the treatment was by ampn 
tk)D Ln 82 cases, bv rcsectioo and ment^ 
therapr m 3 casts, and by resectno and be 
tramp^antatloQ In only 1 case. Of 155 cam 
Ewm^i sarcoma followed for s >■«« « 
there were ic five year survivals 9 of wb 
wne treated m part by amiwitatloo and s 
mectwn and roentgenotherapy but fn 
case was bone grafting record^ 

Ebclsberg and Klapp reported the first <* 
of •uccesafni repair 01 the aefect after resect 
of bone sarcoma by bone traxoplantatwc s 
there haiT been numerous rtporti cf bdi' 
cases since. In general, the resultt have b 
either Inomdusive doe to the ihortuesi cf i 
time since operation or (Bscouxiguig doe 
recurrence* and compUcatioos. The first I 
portant series of cases, 6 In number so 
with encoura^ng results was reported 
Lexer The Wtowlng cases were free fr 
recurrence with defects restored i cf the a 
after 19 years, i of the lower eod of fa 
after 7 years, i 0/ the humeros afterjyes 
One case had a recurreoct which nccesdti' 
amputation after 3>^ year*. 

Roseber reported 6 cases of the upper < 
of the humenis but there was local recurro 

with early death in 5 and death from octaiU 

after 13 j-ears In ooe. 

Alb« reported 13 cases, 4 of wWefa from I 
descripOoni bore resemblance to benign gJ. 
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Fig la 


Fig ib 


Fig I Central osteogenic sarcoma of upper lo centimeters of 
the humerus a, Before operation, bj excised specimen 

Fig 2 Result in case shown in Figure i, 3 years and s months 
after excision and bone transplantation 



Fig 2 


cell tumors There were 6 patients with sar- 
comas of the lower femur, 5 of whom were well 
with grafts united 6 months to 2^^ years after 
operation The other had local infection and 
recurrence and an amputation was performed 
Two patients with sarcoma of the tibia and 
one patient wnth sarcoma of the humerus died 
early of metastases 

My own experience with resection of the in- 
volved segment and replacement by hone trans- 
plantation consists of 7 cases, 5 of which have 
been reported previously (ri) The results in 
those cases brought up to date are as follows 
One patient vuth sarcoma of the mandible m 
whom one-half of the bone was resected and 1 )^ 
vears later replaced by a transplant was well 7 
years later and then was lost track of One 
patient with sarcoma of the humerus and 1 of 
the ulna had local recurrence and metastases 


and died 2 to 3 years later One patient with 
markedly ossifymg osteogemc sarcoma of the 
humerus is now free from metastases 3 years 
and 5 months after operation (Registrj'^ of 
Bone Sarcoma Case No 2046) 

The patient, a male aged 28 years, had had slight 
pain and swelling at the nght shoulder for 4 months 
A roentgenogram (Fig i) revealed a diffuse increase 
m density of the upper 3 inches of humerus and an 
oval shadow with slight increase in density along 
its lateral surface Under the diagnosis of osteogenic 
sarcoma, the upper 4 ^ inches of humerus, the deltoid 
muscle, the muscular attachments to the upper end 
of humerus, and the capsule of the shoulder joint 
were excised The defect was replaced by a broad 
graft from tibia and the shoulder joint arthrodesed 
Gross and microscopic exammation confirmed the 
diagnosis of an ossifying sarcoma ^ body and arm 
cast was worn for 4 months Dunng the next 8 
months the graft was fractured three times bj acci- 
dents Despite bone transplantations, one fracture 
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bone grafting as advocated by Camp and Ebebberg and Ellapp reported the first casa 
Qavtlln and Sanoste without subsequent of successful repair oi lie defect after refection 
empiloyroent 0/ roentgenotherapy becaoae of of bone saranna by bone tra rrspl a n tatlcp a^ 
the conviction dtber that it b unnecessary or there have been nnmeroui reports of boisted 
that it actually Increases the risk of further cases since In general, the results 
growth of the tumor either inconclusive due to the ihortness of the 

Hemangioma of bone, as a rule need not be time since operaliou ot diiaxiri^ng d« to 
operated upon as it usually b effectively recurrences and ccmpiicaticios. The first ^ 

controlled by roentgenotherapy as shown portant series of cases, 6 In number so 
the report of Bucya^Capp. UTsen the tumor with encouraging results was reported^ 
b sitnated In a r^on where the involved seg Lexer TTie following cases 
ment of bone may be exebed witboot impair recurrence with defects restored lOTtenlna 
ment of function, it may be treated m that after 19 years i of the lower cm of lanm 
way as was my fuse of tumor of the davide after 7 years, i of the bumcnis altojye^ 
reported by Bucy and Capp. One case had a recnrTcnce which wcessita 

amputation after 3^^ years. 

rwxE 8ABC011A Roseber reported 6 cases of the upper end 

The proper treatment of bone aarcomas of of the humerus but there wss lo^d 

thi» TlmM ^thout demonstrable metaitssrs In with early death In 5 an ddcsthfrccimetssuwi 

the great mafonty of cases b amputation, aince after 13 years In one. , _Lt j. itw 

before the di^osis u cstabUihed the dbeSK Albec reported 13 case^ 4 of ^ 

has advanced to a point which mskrt local descnptkms bore resonblance to oenigu pan 
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Fig 6 Fig 8a Fig 8b Fig 8c 


Fie s Case i Chondrosajxoma of upper end of tibia Fig 8 Case i a, Show s transplant i n eeL after opera- 

Fig 6 Case i Showing further grow-th of tumor $ Uon, b and c, roentgenographic appearances 13 months 
months after regional excision after operation 


was sectioned The bone was ditnded w ith a wire saw 
4. inches below the knee and the upper fragment was 
lifted forward The remaining muscular attach- 
ments w ere then divided wide of the bone and the 
knee jomt capsule and ligaments were cut which per- 
mitted removal of the fragment without exposure 
of the tumor The tourniquet w as removed and the 
bleeding points were ligated The anterior tibial 
arten which had been divided was ligated A 
stenle tourniquet was then applied to the left thigh 
and a 9 inch graft was removed from the crest and 
anteromesial surface of the tibia It was cut in 2, 

I piece being 5 and the other 4 inches long The ends 
of the longer graft were inserted into the medullan’^ 
canal of the distal fragment and into a groove cut in 
the mesial condi le of the femur The shorter graft 
was inserted lateral to it and sponge grafts were in- 
serted between the denuded head of fibula and 
denuded lateral condxle Soft parts were closed 
tightlj although there was a dead space about the 
grafts which had to fill with blood \ cast was ap 
plied to limb and body Figure lo shows the roent- 
genogram I week later An area of necrosis i by 2 
inches in extent developed in the lateral flap This 
graduallj separated and the anterior portion of the 
underbing grafts became exposed A low grade 
infection was finally estabhshed in the field and 4 
months after operation it was questionable if anj 
portion of the 2 large grafts had survived 

Examination of the specimen showed the densely 
ossified tumor to bulge onl\ slighth beiond the 
mesial surface \ microscopic section of the entire 


specimen (Fig ii) reveals tumor bone throughout 
the extent of the sarcoma, and in the region of cortical 
penetration tumor invasion of 2 small surface veins 



Fig 7 Case 1 Specimens excised a,lcft, at first opera- 
tion, b, at second operation 
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Flf. ], Ml Otofdtlc axcacu la RCDoaCjartcd rJi>» 
F& V Sccae cw m Flfara y lAet ncUoa 

•Ad bow UimplttflKtov. 


luu noMlaed oaunlted bQt tbeum b otelal ulUw 
pcbeat coorifuiea hli ri ti deodrt Tboe m 
ao ufra of tool recii j Tence or otttumo (Fig ) 

The prospectJ of 4 cure are eocourA^ing and 
if tbe patient remanu free from tigos of recur 
recce mucb longer he will be urged to have 
another booe truaplantatioo for the ununlted 
fracture. 

Finall) one caae (Registry of Bone Sarooma 
No »S8) is free irom Tecurrence 5 TeaiB and 7 
months after operatson. 

A fexoale t tbe afe of had teno f the 

kmr end ol the ncBoi, dia^iKaed as giant ccU 
triTTWT and treated dsewhere \jj amttace and ra 
dmm hnptantatloiL Infection aod raafam barn 
developed and tha patknt loat the lover portioa oT 
tbe nmus and mocn oi the rmroanding soft tisniea 
TTie wvHind healed in aboat 3 jran with the hand 
maikedbr «np TiUtfA and Five rears later 

[Castle operatloG was done br me oa the lower end 
erf thsclnaand tbepodlloaof thehand comded 
SlijreaistatefthepaOentTHaneda th wdlingin 
tbe krrer end of tbe nlna and btoper rercalcd 
tanuf containing scattered fianC cells in roond od 
tpfndf celled ftdd aith omerous mil tic figorea 
a^ aodK tonwr <Md&catkiQ UaEgaant de a m eia 
boo of gtant ctQ tmnor was cUagnoaed Uiulrr 
toamkpet tb* lower end of ahta mas excised and 
njrfacedbj tibfat transplant. Tbe graft was sue 
cesi (Elf 4) and there badbecnnorecuireoces jrean 
a^ 7 mootbs kler 


There was a dlffcrcDce of opbioo as to tie 
diagnoKi among the members of the Ctnmm 
tec of the Registry who cramiaed tl* m*d 

•peomcn. Some comsdered the tamor nuEf 

nant while othen regarded It u still a beBin 

giant ccB tumor I bebeveit wutnesteewade 

aaiToma. 

Since the previous report i additkoal ow 
of saroDmi of the upper end of iIk tihu hate 
been operated upon b\ resection and bore 
transplantation 


Cah Female, aged >ear», Im mrfttd 
•light ndHog of the upper eod of iWfi of 
tOwa antetmolailT' mootlw before adnd*^ 
rivt mcolis prrriomlj meBtfenofiaai rertikd 
an oral, fleebj shadow of i-alcfam de^tr tk 
mesial aurfaca of tbe upper 4 ^ i4J.i 

•haft (Fig. j) Under the dfagnods of benfgtartl 
UcnMii mmoc the ledoo mas then eedted keijl} 
There wsa, bowertr fnrtlvr fro th trf the tanwr 
and cA admitaicai there was firm r«««» over the 
poalerio and latenl tidet of the upper incto d 
tbe shafL \ roentgenogram lercaied shado* d 
caloua dendCT TTiari,fd tlcAg the latenl » 
(ace U the pper repon of the ndhBg (Fg b) 
FrsmlTatkKi on HmUrif*. nas otberwiv 
mdfiding roantfcnagratBS ef the chest lodw the 
diagnriris of cbondraarrana and Ich toariB^et 
beacataisk, the upper 5 laches of the uha m 
qd sed the neck oj the fibula wash robeaseddestsih 
doling the mn w ii aw Under a tooniqwet a irhoU 
thicknesa caft of crest nd tcraoeual certs ef 
the left oUa u iraoved and Invertsd Into tkc 
ddect nd th fibola u coet cied with eticnil 
eondjit Figure 7 shows the w^draiiaw eadsed tt 
the openBons and nucroscopte eraminarira n- 

vealed caldfvtng aod oatlfyisg cboedimarcnBa ^ 

low psde maLginncj Bo^ union firfkraed, tsd 
walking It with brace was rerumed after 7 
months, njaie was no sign roantgeocfefkally « 
others be erf recmrence metastasb 7 taootk* » 
lowing opsaticcu figure 8 ihow ro entgrsf iCTphJC 
appearances aeekand 3 roooths afts operalko 
Cask a. \ male, aged S jeari, had noted 
oral, lilghtlr jwinful tsdLng of the antsots*™ 
•oiface erf the upper end of the abaft erf tha right 
dUa for memui bdort dmbdfA FV^ikJJ s 
amlnatioa coobimed ih" presence of tha t scfliDg 
bat otherwise reriaJed segative iadingi. RoeD^eB^ 
grama r c T^ed an oral area of inemsed rie*ty » 
the modal aspect of the upper Isches <rf the Um 
dtaphrsls exl coding allghtty beyend the 
g) The hmgi were rMntgeacfQgtcaIb'»™*^j^ 
mds osteogenic sarrona. At operaboo rtb» 
btfpar undtt toornjqoet the apper third cat» 
tfbU was apewed thiwih an anterumesW 
leaving an ^ij^ of oigltlaxiklnasdtphoata pe** 
atattadiedt it M usds were reflected p«U^ 
e^fly and laterally and tbe upper tiUofibokr h»t 
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Fig 12 Fig 13 Fig 14 


Fig 12 Cases Chondrosarcoma of humerus Fig 14 Cases Roentgenogram showing condition s 

Fig IS Cases Photomicrograph showang hj-aline and >ears and i month after local excision and roentgeno- 
calcmed chondrosarcoma therapj 


12) Sarcoma, bemgn giant cell tumor, and cj'st 
n ere considered ^t operation the tumor w as cut into 
and a soft, bluish-gras tissue removed Frozen sec- 
tion revealed a chondrosarcoma, which diagnosis 
was later confirmed bj fixed tissue sections (Fig 13) 
The lesion w as then thoroughli curetted and chiseled 
awa\ and the soft parts closed tightli Within 60 
dais following operation the patient received 7,500 
r s The pam disappeared from the shoulder and 
5 jears and 5 months afterward he was free from 
clinical and roentgenographic e\ idences of local re 
currence or metastases Figure 14 shows the roent- 
genographic endence of healing of the bone defect 
Moderate muscle atrophx and limitation of motion 
of the nght shoulder are present 

Case 4 Female, aged 23 tears For 2 tears the 
patient had had pains in the region of the right hip 
which had graduallt progressed, causing a lunp and 
interference with function Slx months before ad- 
mission a tumor of the ilium was diagnosed elsewhere 
and 5,250 r’s were giten, 2,550 antenorlt and 2,700 
postenorh to the region Some improteraent m 
local stmptoms followed the treatment but the pain 
had been worse for the past 2 months follow ing a fall 
Examination was essentialh negatit e aside from a 
decided limp in the nght lower limb, limitation of 
motion of the nght hip, and a slight swelling deep 
seated and low over the back of the nght ilium A 
roentgenogram (Fig 15) revealed extensive destruc- 
tion of bone of the top of the acetabulum and of the 
adjacent ilium for a distance of 2 to 3 inches \t 
operation (Dr Harkins) the postenor surface of the 
lower ihum was exposed bv splitting the lower part 


of the gluteus maximus muscle and reflecting the 
underlying rotator muscles The cortex was missing 
and a soft tumor with a fibrous covenng bulged from 
the surface of the ilium It was removed bj chisel- 
ing, dissection, and thorough curettage The tumor 
w as grav ish browm in color and there was relativelv 
little bleedmg The acetabular roof was completely 
eroded for an area i centimeter in diameter Micro- 
scopic examination of the tissue (Fig 16) showed ex- 
tenswe necrosis scattered throughout a round and 
spindle celled tumor undoubtedly the effect of the 
s-ray But m the viable regions the tissue was com- 
posed of spindle cells presenting the appearance of a 
fibrosarcoma There was pnmarv wound healing 
Fourteen hundred r’s w ere then given The patient 
walked without crutches 2 months following opera- 
tion, the limp rapidlv disappeared, and she is now 
free of all sv mptoms and signs of tumor 3 years after 
operation (Fig 17) 

MTiile it IS difficult to evaluate the roles of 
roentgenotherapy and operation in the heal- 
ing, it seems rational to assume that the re- 
moval of the tissue, which was partly of viable 
spmdle-cell structure, was a factor of some 
importance in controlling the process 

Case 5 Female, aged 42 j ears The patient had 
had pam in the region of the left hip for S months 
■which graduallv increased and was aggravated bv 
exertion, causing her to limp There were no general 
sv mptoms nor w eight loss Ph j sical examination was 
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D«sp4te the fl«p occroik aod Iom of bone 
grift it ihouJd be postfDle later on to rwtore 



the continuity the tfbtn ant^lo<a it 
tbe knee b> iWdsg the divided fibula Into tbe 
defect. Tbe cue b reported at tMs eidj dite 
to {DujtTate the dangen that may be eocDOD- 
tered la a cue whkh at the begiuiing beruie 
of its cooboexont to the booe appeurd most 
•ujtabV for tJus type of opcmtioo 
Local ezdalon of the aamana witboot uter 
niption of continuitv of the Kp w n t of booc 
ba pnxrdurc to be avoided czcept under 
pmalng drcumstanccs u inabOity to obuh 
consent or certajnh of marked loai of hinctioo 
after a more cxtetafve operatkm Hcrae%Tr it 
u irorth knowing that if mch a pxwedurt B 
combened with rocotgenolberap} there mar 
be repair of bone and freedom frocn recuneocr 
of the tumor for worth while periodi of time a* 
Olustnited b^ the foUewing case* 

Csaa j Ylalc 3 >»!*■ The pabert 
plained of aradnali) lacreulse pat* la be rbkt 
tbouMer for 7 mootli* with ooij iliftt tajpaim^ 
of foBcttos rii iical eraimiBarlao u oeii^ 
aside from Uiffat Bmltaboi of moeke to tk* rfkt 
■boulder RornlTtetnyami of theebe^ sbo'ed o* 
mat appeaiin* luaa &di A roetuerooar* ™ ^ 
naht Mukkf revealed krfe are* of dotiacii'* 
in themed portLoo of tbe met pfcytli lod 
head of tbe btmems hh rather basy mtfine* (Fit. 



PHEMISTER TREATMENT OF BONE TUMORS 


361 



rig 12 Fig 13 Fig 14 


ligu Case 3 Chondrosarcoma of humerus Fig 14 Case 3 Roentgenogram shois mg condition 5 

Iig 13 Ca>e3 Photomicrognph showing hj-ahne and j cars and i month after local excision and roentgeno 
calciticd chondrosarcoma therapj 


I.’) Sarcoma, benign giant cell tumor, and c%st 
were considered \l operation the tumor was cut into 
and a soft, bluish gra\ tissue remoted Frozen sec 
lion rescaled a chondrosarcoma, which diagnosis 
was later contirmcd b\ lixcd tissue sections (1 ig 13) 

I he lesion was then thoroughh curetted and chiseled 
awa\ and the soft parts closed lighth W ithm 60 
(lass following oiieralion the patient rccci\cd 7,500 
r s 1 he pain disappeared from the shoulder and 
S >cars and 5 months afterward he was free from 
clinical and rocntgcnographic c\ idcnccs of local re 
ciirrencc or metasiase's 1 igure 14 shows the roent 
genogriphic cv iilcncc of healing of the bone defect 
Moderate muscle alropln and limitation of motion 
of the right shoulder arc present 

( \si 4 1 cnialc aged scars I or . tears the 

patient had had pains in the region of the right hip 
which had gradualh ]>rogrcssed causing a limp and 
interference with function Sis months before ad 
mission a tumor of the ilium was diagnosed cKcwhcrc 
and s 250 r s wire giten, . 5S0 antenorlt and 2 700 
IKjsitnorlt to the region Some iniprotcmenl in 
local stniptonis followed the treatment but the pain 
had liea-n wor c feir llie past ’ months following a fall 
1 taminitum was e-ssentialh ntg Uit c aside from a 
iliiidcil limp in the right lower limb limitation of 
motion of till right hip and a slight swelling deep 
seitcd and low ener the back of the nghl ilium \ 
riKntgeiuigrnm tl ig isl retealed cvtcnsite dcstrue 
tioii of bone of the top of the icetabulum and of the 
idiaiinl ilium for a distance of to , inches \t 
operition (Dr Harkinsl the ix>sienor surface of the 
lowir ilium was leitosid b\ splitting the lower part 


of the gluteus maximus muscle and reflecting the 
underlt ing rotator muscles The cortex was missing 
and a soft tumor with a fibrous covering bulged from 
the surface of the ilium It was remoted b\ chisel- 
ing, dissection, and thorough curettage The tumor 
was graMsh brown in color and there was rclatuclv 
little bleeding The acetabular roof was completch 
eroded for an area i centimeter in diameter Micro- 
scopic examination of the tissue (I ig 16) showed ex- 
tensive necrosis scattered throughout a round and 
spindle celled tumor undoubtedK the effect of the 
x-ras But in the \iablc regions the tissue was com- 
posed of spindle cells presenting the appearance of a 
fibrosarcoma There was pnmar\ wound healing 
Fourteen hundred r s were then gi\cn The patient 
walked without crutches 2 months following opera 
tion, the limp rapidl\ disappeared, and she is now 
free of all sa mploms and signs of tumor 3 \ cars after 
operation (1 ig 17) 

While il IS difiicult to evaluate the roles of 
rocnlgenotherapv and operation m the heal- 
ing, It seems rational to assume that the re- 
mo\ al of the tissue a\ Inch v\ as parth of viable 
spindle-celi structure, was a factor of some 
importance in controlling the process 

t \si 5 1 emale, ageal 42 V car- T he patient had 
hail pvin in the region of the left hip for S months 
which graduallv increased and wvs aggravated b\ 
exertion, causing her to limp There were no general 
s\ mptoms nor w eight lo-s I’hv -iral examination was 
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Tk S FT*. 7 



F%. « 


5 Cut 4 . R off . tjt LK%it »> qf flbob. 

0 CiM 4 P hj t oeila i^j»phi a. left, partiy drmmlcd nd calafird an* 
(dTnt cd roealjrBKilkermpr) kriaUcan* 

FI( 7 Ca^ 4 Rfoti itainn ai ttow b y oedillne jam and Boalha aftn 


McnUtQj atndve aaide from tlM left blp rrntn. 
There u *ll^t tendenieM cm palpation fttM aooTe 
the freater trocfairiteT hot do miM vu fdt. A roml 
lenocmm (Fl( 8) rrmled aa oral are* of r eel n eed 
3eo*ur vith moreor le<a aorm eBteoautlioa Id the 
(dt nmm |ttit above tb* aceubolom. Rocaffctio- 
(mnioftltf beat aboa cd DO tifin erf (aetaaUae*. 

A dWpwiaia crl taiTma of the Dhno «ai made. At 
ooeraBoo ibefftitea] moKlei Tire rejected from the 
of the Qinm npnalBt a tumor whldi waa covered 


[n aotne rccoo* by thin layer of boo* *od I* cahm 

□idj bj uJckeaeaperkutmin- Thecoveriai ** _ 
r nd iDodeiatelf vaacnlar fnrlali 
waj diuected and ttcnjnjhly ewett^ 
radon leeds Tero then Irnffiated beet , 

lodthaToood ajUuhtlydo^ ^f^Zr?!3T 

report wa* that ef the EtIm type <d 
Btreoeaa. Tbo aoood beaJea 
RorntfenerfberapT wa bejto 
duilnx U» foJknmij 6 moclii »be recefred ^ 
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Fig i8 Case $ Emng sarcoma of ilium radon seed implantation, b, the result i year later after 

Fig 19 Case 5 a, Two weeks after the excision and roentgenotherapy 



Fig 21 Case 5 Photonucrograph of biopsy specimen 



Fig 22 Cases Four and one-half months later Repair Fig 23 Case s Section of excised cla\icle showing 
following roentgenotherapj fibrous union of fracture and disappearance of soft tumor 
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Pii tndtaDj- di<appe*mi md hiactioo ret rncdto 
i>orm»ldartmt be period. Tbe nrenttenocrun* (Fif 
o) taken a eeLj aod tf;aln t ret idler openlloa 
ihcni tBedefect and tbertTmlr ahlch foQcreed Clmt 
jTnpt«m developed about Tea after openbon 
Dd pclmoctajy metaiUrek, lieiBOostnteti roent 
Kendc«kally resolted In fatal tenalnatloo 
racntls later aKbont recnrreace of a -mptom or 
dfu at tbe >eat of the prusary trmor 

A bone aarcoma of the ndusertsitlt'c Upc 
which U ao extenilve that an attempt at local 
rcmot’al aeom inadviMble may fint tie treated 
b\ roeotgaiotberapj and then cidaed in cnac 
it becomei suffioentlt reduced In «i« Eli 
cUon ma\ be retorted to ettn when tbe aar 
coma appean to ha^'t been eradicated b\ 
roentgeootberap\ smee in tnch caaet growth 
ma) again act In after long penoda bat-e 
clapaed. Thus a aarcoma <J the upper third 
of the femur repaired itriingly oiyder roent 
genotherapv but re c ur red 4 yeara later Bone 
tranaplintation for rqMlr of the defect after 
exdaioQ ina> or ^u^ not belnrficatedaccordlng 
to tbe regwQ inN'ols-ed In tbe foUenrin^ toe 
cncful case m\'oirlng tbe enter one third of 
the davide the fcmctnnal resolt was aalia- 
factoiy withonl iL 

Cm 6 Aoule red rein. suUalaedapalbo- 
logkal fnerare of the oetrr third of the davkle. 
EtaintnatlMi reretled toft trumr of (beogterthird 
of tbe dirfcfe «(tb eccbriDoda. t roestienoaruo 
(Hi;. 10) tberred hrriub booe deatroctioa axid 
frtetere tbreu^ tbe rejvoo. A bfapty (Fij. i ) dla- 
cloted roQod cdl taroxiM (recestlr proooon^ 
rcdcnlam ceQ Mreoms bf tocoe cacnimttee EBetobert 
of tbeRefIstiyof BooeStmma) Becioaeoftb dse 
of tbe temor tod of ibe bematooii In tod boot it 
reduon did sot teem pottibl Tbe 00I7 leuible 
opertlioa tonld hare been btretboncDvapolar 
ampotatkn. loteodre rocmxe&DCheTtior u (ben 
dminiftered and tbe matt disappeared Foot and 
ooe-bali After the bioptj tbe daricte « 

orbed lodadiai tbe tbtnes aa)aeent t tbe reipoa 
of ibe tnmor A itodT of tbe tpedmea beraed tbe 
abwoecof coidot and hbreot oniaa f tbe frartore 
(F|. ) Mkroacopic teetkiat ibo ed no dcfinltefr 

reccvnliaUe miooT cdb la dtber tbe boot or tbe 
nmamdinx aoft p«ru Tbere aaa primar> wound 
healinf a^ la tbe couiae of few mootba the foac 
tioQ of tbe otretaity ret orned t oonsaL The pabeot 


haa remained well and 14 yean later tbere b »» «, 
of local rec un e ac e of tbe tornor or cf art»v»^ 


coxcLcaiasi 

Tboc eipencoca aarrant tbe cwaJii^ 
that In carHnni adected ca«« rraerti® cf 
bow tairoma and rt^ of the tWecl *uh t 

bow graf t la a juitilable pjroccdnrc « hkh ma) 

ea\-e an eitrtmlti and carriea ooly lEghtly 
more risk to life than doei unputaim. Abo 
to. caics in which for an^ reason amputitKo 
Of resection of the invDl\-^ segment cumot be 
earned out a ccanbinaboo of local rtrtam oj 
rDcotgn»therap\ offers a sorirahat better 
prognosis than roeotgcnotbeiapT tlooc. 

B> tbe employment of these proecdorcs a 
limited percentage of eitrtmltia awld be 
•a\Td that are now being sacrificed try uapti 
talkm 

ajEFERb-NOi 


Unix, r II The tr^ tu ot ef utmu y ■ . 
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DECOMPRESSION IN THE TREATMENT 
OF INTESTINAL OBSTRUCTION 

CHARLES G JOHNSTON, MD, MS, FACS, Detroit, Michigan 


D ecompression of the mtestme 

I IS the oldest and most obvious form 
of treatment for mtestmal obstruc- 
tion I speak of decompression m 
its broadest sense without respect to the 
method by which it is accomplished The 
oldest method of decompression of the ob- 
structed bowel IS that of bhnd pimcture of 
distended loops of the bowel by use of a 
needle or trocar Tins method was occasion- 
ally successful m rehevmg distention, but it 
rarely reheved the patient of the obstruction 
Carried out bhndly, it offered httle to the 
patient except the dangers of pentonitis and 
the method never became popular 
A more controlled method of decompres- 
sion of the distended bowel, enterostomy, has 
been practiced with more success for over a 
hundred years In cases of sunple acute 
obstruction enterostomy was sufficient to 
relieve the obstruction, but m the majonty of 
cases left much to be desired, smce it did not 
attack the cause of the obstruction, and when 
used as a prelmunary operation enterostomy 
did not always restore the patient to better 
health preparatory to an attack on the obstruc- 
tion itself The appraisal of the use of enter- 
ostomy in the treatment of mtestmal obstruc- 
tion given by Treves, in 1884, seems worthy of 
quotation 

"I cannot avoid the conclusion that a primary 
enterotomy is not to be advised The operation is 
at the best but a palliative measure, it is not 
founded upon sound surgical pnnciples, it is a pro- 
cedure that IS earned out more or less independently 
of diagnosis, it is an operation done in the dark, 
and It leaves the cause of the disorder untouched 
It IS true that it does not show so high a mortality 
as does laparotomy, but the disadvantages of the 
procedure are many In the first place, as already 
stated. It leaves the real malady itself untouched 
To this statement there are a few exceptions There 
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are some forms of obstruction that are in great 
measure produced and maintained by distention of 
the bowel, among such are certain forms of volvulus 
(which are rare), some cases of occlusion by kinkmg, 
by adhesions, and by changes in the visceral peri- 
toneum or mesentery Such cases may be cured by 
enterotomy, and a closure of the artificial anus may 
follow the operation Some cases also of faecal 
accumulation and of obstruction by a foreign sub- 
stance may be so far relieved by enterotomy that 
the artificial anus may close m time, or be closed by 
some plastic measure But how stands the matter 
m other cases? The obstruction remains If it be an 
example of acute strangulation, or of volvulus, or of 
intussusception, then the gut may become m time 
gangrenous, and the patient die practically of the 
direct effects of an unrebeved, or imperfectly 
reheved, obstruction of the bowel If the obstruc- 
tion be due to cancer, the cancer is left untouched, 
and the operation merely gives some tempiorary 
relief Suppose, however, that after the enterotomy 
no further changes of a destructive or malignant 
character take place about the seat of obstruction, 
what IS the condition of the patient? There is a 
permanent faecal fistula m the groin This leads 
mto the small intestine, and may be the cause of 
wastmg, and, if higher up in the bowel than usual, 
of death from marasmus There may be, moreover, 
a considerable portion of mtestme between the 
artificial anus and the obstruction, and the accumu- 
lation of faecal matter m this part of the bowel may 
lead to the greatest distress The ileum has actually 
been opened to relieve a case, not diagnosed at the 
time, of sunple stneture m the upper part of the 
rectum, and in other examples of enterotomy the 
seat of the obstruction has been in the descending 
colon and the sigmoid flexure ” 

Despite these deprecating remarks, enter- 
ostomy has advantages m selected cases of m- 
testmal obstruction The procedure is simple 
and may be apphed to those patients who 
could not stand the exploration necessary to 
find and correct the cause of the obstruction 
It permits decompression of the distended 
bowel and allows the patient to eat and absorb 
nourishment at least down to the point of the 
openmg m the bowel Careful attention to the 
wound and to an adequate supply of fluids 
parenterally may be expected to minimize the 
dangers of wastmg 
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WhQe thtte methodi owe thetr cffecttveDcn 
to deoompresakro of the boird the modem 
copnoutkiQ of the term decomprecdoo reUtcs 
to the oie of tubes iotrodoixd ioto the lote*- 
thul tzict thronih utunl oafice*. 

'Hus method of accomplishes leUef of db- 
tenboo likewise Is not new Westemuiui, to 
iQio reported the ose of cootiQuoas ctstdc 
dnmage Id cases of Qeus asxxiated with peri 
tonltis and stated that the method was first 
used by Tarmer In i &58 However as an 
adjunct In the treatment of Intestinal obslnjc 
tkm it has only recently been widdy used. 
Ward In 1915, ad\wited the use of gastric 
Intnbatioo with suction in the treatment of 
Intestinal obstnictkn and Wangensteen and 
his ■wrf-taif* have greatly otended the use 
of the method by thdr many studies and hare 
emphaaued the need for paging the tube into 
the duodenum Shortly alter the report on 
this Bobject by Wangeiftecn and Paine we 
became Interested in the use of duodenal 
■Iphonage, and after some experience recog 
n& i the method as a decided advance in tlK 
treatment of Intestinal obstructloii. There 
were, however certain cases In which no 
marked relief or at best only temporary rdicf 
sras attained It was m> good fortune to be 


acquainted with the wort of Dr WUIan 
Osier Abbou and Dr T Gner ifiDcT « tk 
Univeisity of Pennsjirania when tW 
developing tbdr tube for intubation ci 
imaU intestine. The MIQ<t Abbott tube rf 
fered the ponlhffity of crtmlmg the tfescr 
of suction drainage, by aflottfittg drsWi... « 

bottom rather than at top of (Estcadeddm 

of fluid and gas. With Dr Mibott the neticd 
was tried and found to be practical (i 8) 
ActoaHj the underiyiDg pAcipb d tk 
various method* oS dce omp cesswc by 
of intubation s the «*m.» diflerences Be odr 
In the level from which the material b ad- 
rated. With the intestinal tube at the levd of 
the obstructloo adequate a^flrtrioe U nmllir 
to an enterostomy performed Just above tk 
level of the obatraction (Fig 1) uid has thb 
addirional advantage — the level from vUch 
materiaJ b asphated may be vaned at will 
The method for accomplishing lotesdsil 
lotubatkn has been described in other puif- 
caUms (i 8 9,1s ij) It cooslsis of tk me 
of a tube appro rfmatdy xo feet in ksgth it 
the lower end 0^ wfakh an bafioon 

b attached. With the tube In the d u o dfflum 
the hallooc b inflated and perfstabb pnpeb 
the tube downward until stop^ by oWoc 
tion to its pasaage. W e prefer the me of a 
large tube tor s^iratloQ mth a imaller tabe 
for inflation of the ballooo rather than tk 
original double lumen tube they have been 
found more efficadou* In mpplTrii* drainage 
and they are much cheaper (Fig aj 
Obviouily with deajmpremloo posrihfc 
when the of the tube b in the it orn a rh cr 
duodenum manj of our patients hs'v not 
required that the tabe be passed furtkr 
How e ver with the advantages oflered \ij 
intestinal intubation in the dtlermlnatlcn « 
the type, extent, and level of the ohstrncting 
kfjoQ we have in msnj Cases allowed tk 
tube to pass lurther even when not neiessaiy 
for relief of distention. One other sdvanta^ 
afforded b that with the tube passed weD 
down In the nruJI Intestine the patient may 
be fed a diet low in fiber content, and ah^x^ 
tlou of food, fluid, and salt occnis. In 0^ 
itruction low In priiin Intesdne it Is freqnoty 
to matntatn nutridOD, fluid, 
balance without resort to parroteral flmda- 
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The disadvantages as -well as the advan- 
tages of intestinal intubation in the treatment 
of mtestmal obstruction are well kept m 
mind Of the disadvantages the most obvious 
IS the possibihty of failure to recognize mter- 
ference with the mesentenc blood supply 
That the recogmtion of strangulation is pos- 
sible on the basis of the history, ph3Sical 
evarmnation, and reaction of the patient is 
evidenced by the fact that of the last 22 such 
cases, accurate diagnosis was made m all but 
one and in this case the histor)', onset, and 
development of sjTnptoms before entenng 
the hospital were maccuratety given Even 
were it not possible to recognize strangulated 
obstruction, on the basis of the relatively low 
inadence of this condition, it would not cause 
a serious mcrease m the mortabtj' rate 

The difficulty of mtroducmg the tube into 
the duodenum m certam cases is a handicap 
in this method Dunng the past 3 j'-ears we 
have had 6 patients m whom we were unable 
to pass the tube mto the small mtestine 
Dunng this time we have successfully passed 
the tube mto the small mtestine appronmate- 
ly 500 times There is no doubt that mtuba- 
tion of the small mtestme is hard work and 
requires constant care if it is to be effective 
The tube occasionally causes irntation to 
the nose and throat and is uncomfortable, but 
this can usually be controlled by lubncation 
and by instillation of a solution of i per cent 
metycame or nupercame mto the nostril We 
had one patient who developed otitis media 
dunng treatment, and another m which there 
was a rupture of esophageal vances pre- 
sumably from trauma b)'- the tube 
The advantages might be hsted as follows 
(i) It offers a means for rehevmg the patient’s 
chstention without operation, thus rehevmg 
him of his sjTnptoms (2) This procedure 
makes it possible to delaj’^ surgery safely until 
the patient is m better general condition with 
a normal flmd and chemical balance (3) Oper- 
ation then becomes a procedure of election 
rather than of emergency The techmcal 
difficulties attendant upon operatmg amid 
distended loops is removed (4) It is fre- 
quently possible to locahze the obstruction 
accuratel^ before operation by means of small 
amounts of barium given through the tube 
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Fig 1 Intestinal tube ivhich ne have found most 
practical 


(10) The banum can be washed out at wiU 
foUowmg roentgenographic studies, since the 
tube tip hes at the pomt where the banum 
puddles (s) Once the tube passes well mto 
the small bowel much of the absorptive area 
of the mtestme hes above its tip It is then 
possible to mamtam the patient’s nutation by 
oral feedmg of a high caloric and low fiber 
diet This is not possible when gastnc or 
duodenal aspiration is m progress (6) In 
adynamic ileus there seems to be ffiways 
enough muscular power left m the mtestmal 
wall to pass the tube down once the overdis- 
tention is reheved No other method we have 
tned has approached the uniformly successful 
results we have had in treatmg adynamic 
ileus by mtubation 

In addition to mtestmal obstruction we 
have found the use of mtestmal mtubation 
of assistance m other conditions Inasional 
hermas so large as to appear inoperable may 
be successfully repaired after the passage of 
the tube well down m the smaU bowel After 
mtubation the volume of the mtra-abdommal 
content is smaller This permits not only of 
adequate reposition of mtestme without undue 
tension from pressure withm the abdomen, 
but assures the abilitj' to control postopera- 
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TABLE L— MOBTAUTY mut gllCPLi: 

EmarrsAL obstbcctioh 



tire distnitiofL lQtub«tkn to product what 
b m effect a low Deoitocny preceding opera 
tionj on tlic large bowel, hai been rqwrted to 
me b\ Dr I S Ravdin We haw ined the 
method In controlling k»i erf fluM with the 
aMoeiated dlgeatioD ^ nrper^dAl tbaues due 
to leaJc from an enteroetamj- opening We 
hare had but erne o! theae catea, and thb 
patient b diffioiltr might well have been 
obviated bj uvt oi the tnbe prtmarQj inatmd 
of the performance of the enteroatomy 
In our eipencQce the uae of Inteatinal 
Intubation baa bad a dedded effect on the 
redaction of mortality from mtetdoai obstnic 
tion. During the patt 3 yean we have had 
64 caaea of aunple Intestmal ofaatructkn with 
a morta]it> of 9.5 per cent In the group of 
caaea where the orntmetion waa oot the ^ef 
of death the mortality waa 9.5 per cent 
Indodmg aQ caaea, whetl^ or not the ob- 
atruedon pU^Td any rile In the demiae, the 
mortabt) waa 19.1 per cent (Tablea I and 11 ) 
Tbeae fif^rea do not ItKlixie caaea of Intestioa] 
obstruction unsuitable for treatment by In 


tohadon soch as atiingalated ohitructiM 

anconiplkated caaea erf inteadnal otstnictfaa 
whldi were operated upon nmnediatdT be 
cause of Uck of reaction or exoMfre datea- 
tion, Qoc do they Indudt cases of adyrami: 
Deos which were treated by intnhalwL Of 
the latter group a tUTTcj has been made whii 
does oot materially cLmge the nertilitr m 
the entire aeries treated by dcaaapretriMi, 
^nce there were 7 s of tbeae patienU erf whii 
17 died. The mortality In this group ra 
23 6 per cent the deaths bang doe, with bet 
3 cnipllons to IntraperitooeiJ Infectfcra. 

The philoaophy bttind the uae orf decocB 
presBOQ Is based on sound pnnchici. It b 
worthy orf note that there have been maer 
aaicepta developed with regard to the cana- 
trve lacton for the trend of event! la iatil 
cases of intestinal obstructioD and from 
concepts have CDme worthwhile contribntksas 
to therapy It is unfortunate that the rile of 
distentxtn in inlriatlng other more aeriocs coo- 
aiderationi, should uvt recesred so Dtk 
attentioa. In addition to the work of Mangcn- 
rteea in stTcaong the laportanct of deon- 
pt e a aio o the eaperfmeptaJ data of Herria tad 
Meek, Ta>lor ajtd aaaociatea, and Barget tad 
aasooates have done much to cnescJldate the 
concept that with the control orf dktentioa, 
other disastrocs phases erf Intestinil obstr&c 
tioo need not folkrw 

These woriera pro%-cd that it b poasiUe to 
produce the symptoma of Intestinal obstme 
tioo by distending the intestine even when ao 


TABLE IL— PATIENTS WHO DIED AS A RESULT OF OByTRUCTICD. 


ryit 1 



1 



UaiwM 

ri~ — •• “ t’ I H • • 1 Dm mi 1 ilfcciMrtW 

M T 



4«rv W aAot mm m *** 

S 0 

— 1 >>iir»coi~» 1 

avxaMaort 

«■ MtML H_a ■> bImm UMwmdfitjtkitr EMti • 

^•hwra iMobaW 


bMOBaJ •fc<mrTlM i 

■■ccmM 


H 0 ' 

f* 

! 

j»™“ 

1 r>ir»r Pilji* ^ •«« 

■aoBThB — 


r»ripwj— W j 

cTM 1 

Frmaaajy btm nU<A «n« *‘*J‘'*^** ^SSS* 



JOHNSTON TREATMENT OF INTESTINAL OBSTRUCTION 369 


TABLE m —PATIENTS WHO DIED FROM CAUSES OTHER THAN OBSTRUCTION— DISTENTION 

A PART IN OUTCOME 


Patient 
and age 

Cause of death 

Decompression 

Remarks 

J 0 

S 3 

Nephritis diabetes 
mellitis, uremia 

Partially 

successful 

Patient had old fistula following enterostomy Tube thought not to offer advantage, inserted 
but removed by IrraUonal patient Blood sugar 390 urea, 115, COi, 33 Chlorides always 
Within normal limits 

A .0 

77 

Pyelonephritis, retru* 
peritoneal abscess 

Successful 

Ten da>’B distention and obstipation Gastnc suction 3 days before seen b> us Patient died 
of infection, but long continued distention probably played a part In her death 

R*J 

26 

Pyelonephritis uremia 

Succcsiful 

Patient a obstruction overcome at this and two prcviotu admissions Previous admission 
for F^onephnUs Abdomen fiat one week before death Chlorides withm normal limits, 
BIoto urea ltd 


TABLE IV —PATIENTS WHO DIED FROM CAUSES OTHER THAN OBSTRUCTION— DISTENTION 

NO PART IN OUTCOME 


Patient 
and age 

Cause of death 

Decompression 

Remarks 

IS 

Tubcrculouj 
peritonitis 1 

Successful 

Tuberculous peritonitis 

V J. 

37 

Subhepatjc abscess 

Successful 

Pelvic abscess, with wide-spread peritonitis 

A G 1 
67 

Myocardial failuro and 1 
pulmonary edema 

Successful 

Gall-stone obstruction uremic and disoriented on admission Prepared for operation for 
3 weeks gall-stone removed Patient died of m>ocardial failure 9 days later Autopsy 
re\‘ealed no cause for death in abdomen 


obstruction is present, and that even in the 
case of a closed loop obstruction, deletenous 
symptoms could be prevented by decompres- 
sion of the loop 

It IS worthwhile to point out that decom- 
pression of the bowel m simple mtestmal 
obstruction is but one phase m the treatment 
of this condition The necessity of supplying 
fluid and salt as emphasized by Andnes and 
McLean, Hartwell and Hoguet, and later by 
Haden and Orr, Mclver, Coller and others is 
important, no matter what other therapeutic 
measures are earned out In obstruction due 
to a defimte orgamc lesion, operation is still 
an imperative necessity, but with advances m 
the control of the distention by mtestmal in- 
tubation and better localization of the lesion 
the operation is made easier for the surgeon 
and less formidable for the patient 
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THE MANAGEMENT OF CHRONIC PELVIC INFECTIONS 

GEORGE a GARDNER, MJJ FjACS, Cluoirj. nr 


ALTHOUGH pelirlc infections « rfn oc 
/\ copy an extremely important pod 
tion among gjneccdoglcal proWema, 
tubal disease k a leu frequent In 
dication foe sorgeiy nowadavi. The cidef 
factors responsible for this decrease are less 
gonontea In women and an almost universal 
adoption of nop -opera th-e management for 
acute talpingitk. With the decreased tna 
dence of gonorzbeal salpingftk there haa been 
an increase In peUic endometriosis to us, this 
appears to be further confirmation of S^p- 
son a “ r etrograde menstruation and Implanta 
tion of endometrium theory Inotherwords, 
the more tubes that are patent, the greater 
the likelihood for cndometnosLi to develop 
osuaDy think of acute Infiamnution of 
the internal genitalia as the result of an as- 
cending gooo^eal InlectMn, as an aftennath 
of an Quected abortion, or as a feature of 
puerperal lepak. However It is my Impres- 
doa that a oonstderable number of the acute 
pelvic problems encountered today are not 
g onouh aJ, postibortl\T nor puerperal the> 
are not tubetralous and they do not foDov 
acute appeodlatk. These upper genital Infec 
tions are beaming more and more difficult to 
deapber No doubt socne result from a spread 
of an Infiammatioii in cootignous structures 
a few are pelvic localLxatiofts from a dktant 
focus of infection. Ssne result from an eo- 
docrrvKitis complicated by a cervical ftiK 
tore otheii are an aftermath eltber of too 
ambilkpos endocefvical cBUterixation or of 
Intra-uterine radhun therapy espedally when 
the uterus Is retrofleied. A few may be de- 
pendent on the present vogue In feminine 
ny^ene, namely the wearing of V'aglnal tarn 
poos r^er tfau the convmtianiLl vulval 
pads. Some believe that a tnehomooas In 
festitioD is respoosfble for an occasional acute 
inflamma t v in in the upper genital mcie. 


Acute salpingitis should not be a snrgfcal 
problem beause the dkease k usuiDy self 
limited. The penod of mocbidlty b ihonfr 
with coQservaUvc managewnt fortlKnim, 
acutdy Inflamed structures are moce likely to 
rehabflIUte tbemielves U they are not muti- 
lated by operarire trauma. 

^ocDCD with acute tubal disease mav n 
quire surgical interference when phj-ilcal 
and clinical symptoms suggest an aaocbtol 
aente appeadidtk, whkh a ertretady nrt 
and ako if there k a kKaUxation of pus In tie 
cnl-de-sac which can be drained readily ris 
a poateiior colpotomy I am Impeeticd, Iww 
ever that there k a tendeJW to faatitule col- 
de-^ac drainage too frequently nowadays. At 
tempts to drain inaccessible adnenl mswci 
by tnk route should be dkeouraged. P o ste rior 


edkpoiomr with drainage should be rtaaml 
for a bulging pelvic ahsem, vhn there b 
periiftest fever a high leucocyte enust, tod 
dinical obaervaitioD hu dnnonsLrated that the 
patunt I general condltkm k not Iia p n n mg. 
If one is conservatlvt, he will find that maar 
pelvic masses resolve promptly and ip»- 
taneously without resorting to cnl-de-«£ 
drainage 

All of os, occasionally have been dugrintd 
to op era te on an acute tubal infeetkn, wbai 
we suspected dlhet an acate appendix, a tabal 
pregnancy or an ovarian cyst with a twbted 
pedlde. These quations arise Shill the 
tubes be removed or is It adrisabie to do* 
the abdomen Immediately? Is an appeodrt 
tfuny ji^] iiik^lMf? Ii drainage ixn wiiy^ 
Fjfh case must be managed on Its own nttnU. 
If one k d ealin g with the first attack of sn 
acute aalplngltk, he should be more ewusva 
tire tti«n In a patient who has bid preriow 
tubal Infections. If the tnbal iDvdygoent a 
a impl^ catarrhal mflsTPperinn and the firu - 

bd* are free, one should not remove the tabes- 

If the tubes are thickened, fiQcd with pns, 
and the fimbrue are sealed, they may be ^ 
movTd one can icarerfy bu s gi ae that 

tubca win undergo spoataneom resolntioo ana 
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again become patent The appendix may 
be removed, routmely Few, if any of these 
cases, require dramage 

Gynecologists are mdmed to use drams too 
frequently They are necessary when the m- 
tegnty of the rectum, sigmoid, ureter, or 
bladder is in question They are also mdicated 
if one drams an abscess, but the routine use 
of drams after a total hysterectomy probably 
increases postoperative morbidity In pelvic 
surgery drains through the postenor vagmal 
fornix are preferable to drams through the 
abdommal wall Gravity favors the escape of 
flmds through a vagmal dramage tract where- 
as the abdommal wall is often weakened by 
the use of a dram The incidence of ventral 
hernias, after gynecological operations, seems 
to vary directly with the presence of infection 
in the abdormnal wall and with the use of 
drainage tubes 

We are dehghted with recent additions to 
the older methods of conservative treatment 
for acute tubal disease Sulfanilamide has 
found one of its chief fields of usefulness m the 
Frauenkhnik, 1 e , in the treatment of acute 
gonorrhea and m the management of post- 
abortive and puerperal infections We are 
also enthusiastic about pelvic heat therapy as 
an aid m hastemng resolution of subacutely 
inflamed pelvic structures, my personal ex- 
penence is limited to the Elhott apparatus 
and to diathermy 

Relatively few women with acute gonor- 
rheal salpmgitis, postabortive infections, and 
puerperal sepsis ultimately require surgery for 
the correction of the residues of the acute 
inflammation This does not imply that most 
of the acutely inflamed structures eventually 
undergo complete resolution and that the 
pelvic organs return to a normal state, but it 
does mean that only a few of the end-result 
lesions are responsible for sjTnptoms 

Granting that acute pelvic infections should 
be treated conservatively by expectant meas- 
ures, and recognizing that approximately 20 
per cent eventually require surgical interfer- 
ence, how IS one to determine when the process 
has reached a stage of chroniaty from which 
no further improvement can be expected by 
palliative measures? The time element is an 
important factor One should wait at least a 


year, or preferably a year and a half, after an 
acute attack of gonorrheal salpmgitis has sub- 
sided before operatmg, the only exception 
being the mdividual who repeatedly is rein- 
fected Under such circumstances the opera- 
tion should be performed soon after an acute 
attack has subsided, 1 e , before she has an 
opportumty to become infected again After 
a ceUuhtis type of infection one should post- 
pone operation mdefimtely The resolution 
of such a process is slower and the dangers of 
operating are greater, because streptococci 
tend to hnger for months, even years, in the 
pelvic tissues The presence of fever is a con- 
tra-indication to surgical mterference, unless 
one IS operatmg to dram an abscess or to 
remove it By the same token a high leuco- 
cyte count, with a relative preponderance of 
pol3Tnorphonuclear neutrophiles, is a contra- 
mdication to surgery We have not been 
impressed by the sedimentation rate as a help- 
ful measure m distmguishmg between active 
and chrome infections, although a rapid sedi- 
mentation rate is more hkely to occur with an 
active infection Exqmsite pelvic tenderness, 
induration of tissues, and the presence of 
cellulitis usually denote a relatively active 
infection 

Most women, with pelvic residues which 
require surgery, present the foUovnng com- 
plaints pelvic pain, utenne bleedmg, or ster- 
ihty Rarely are pelvic residues a focus of 
infection We have seen chrome ovarian ab- 
scesses, Skene’s duct abscesses, and pyometra 
due to cervical obstructions that were foa of 
infection, however, these sites exhaust the 
practical possibihties m the female gemtal 
tract for such foa 

Occasionally, operation becomes necessary 
because an ovanan abscess or a tubo-ovanan 
abscess fads to resolve after months of careful 
paUiative management Under such condi- 
tions removal of the abscess is the preferred 
procedure Removal is sometimes impossible, 
usually it IS a dangerous undertakmg, fre- 
quently loops of small bowel, the rectum, a 
ureter, or the bladder are adherent to it, and 
these viscera may be mjured as one attempts 
to mobihze the abscess However, if the sig- 
moid or rectum is injured at such an operation 
it tends to dose spontaneously, the same 
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pertiins to « vcilcal produced in this 
TTunner It foDoir*, therefore, tli»t dr*Im 
ihould be lued, alinost routlody after the 
removal of an o\imn or tubo-onjUn Hhte.*— 

Rarely are we confronted by a chronic cul 
de-iac »inoi ot a peiaiitent lower abdonunal 
rinin, It hi3 been oar experience foc}) 
ilnuae* become chronic either becaije there U 
a foreign body In the riniu tract, because the 
primary InfectioQ was tubercnlotu, or becaose 
there is an ovarian abscen wbkh drain* con 
tmnoQsly and thus prevents qyFDtaneous beal 
mg Under such conditions the entire turns 
tract should be removed, mdodlng the focus 
responsible for It* penixtence. 

Genital tubercuiosU is rare. It is an ex 
trcmely difRcolt pre-operative disgootis and 
we have not been impressed that these women 
are osusUy amenorrbelc most of them consult 
us because of nterme Ueedmg II e also recog 
nlxe the dlffigiltfrs In dlagnosicg tnbercokms 
salpinritii at the operating table. Howe\Tr 
the fouTWing gross features merit cocoment 
Tubereoloos enheskua are dense and unyleld 
ing The tabes, although hifluned and thick 
ened, tend to be pale rather than reddened m 
50 per cent the fimbric are tasd to be free. On 
palpation, the Cubes ma> be nodular or beaded 
and occsiioQslly one may see or feel taberdcs 
on the scrotal eurfacea. Gemtal tuberculosis 
b a secondary ierion and, as a rule, mult* 
from the scarenger action of the fallopian 
tubes In picking up caseous fregments or 
tuberde bacilH that nave been ipilled into the 
abdominal cavityfrom intestinal or mesenteric 
fod. Tnbercnlfwls extends downward through 
the genital tract along mucoisl lutfice*. Con 
lequentl) the incidence of tuberculosis in a 
riven genital site varies inversely srith the 
distsnee of the organ under consideratioo from 
the fimbriated ends of the tube*. In other 
words, tuberculosis of the tubes fa most com 
roon tuberculous of the ovaries and eodo- 
metriom fa next In frequency while Involvement 
of the cervu, vagina, and vulva fa extreme^ 
rare. Radical operative pcocednres are indi 
cated usually it Is unwise to preserve an 
ovary In the face of a tuberculous infectfcm. 
\fterward these women should be managed 
by an Internist a toiourn In a sanitarium fa 
often bcncfidaL 


Itfacustomary when electire 
laparotctnie* are performed, to Qfijxc tie 
upper abdomen before Investigating thi pel. 
VIS. We have been particulsriy lateratedfa 
a syndrome, first described b 1930 by Dr 
Arthur H Curtis. It cocafats of ttrim^ke 
adhesions between the capsule of the Hrcr sod 
the diaphragm although tot 

present In the general abdaenlnsl ciTiiy ih 
roost invanablj h o we v er there are pdrs 
resxhie* of a previous gooorrhesl faifectfco. 
Curtis found, in reviewing Ustcaie* of patioiU 
with these Molin-stnng' adhrtions over tie 
liver that tome hid experienced right-slied 
piroTvsy' pain* during an iltsck cf snrte 
sriplngjtfa. He also has had the oppoc toiillj 
to observe women with right-sided “pieunsy 
like pain daring an scute sttsck of gouc 
rheal salpingitis and veais liter aba the 
healed rcddccs of the genital Infectka ne 
operated upon has found sdhesioos over the 
bver 

Today most gyntcologfats recognize the re 
latlooahip of vioUn-atcIng adbesioos over tk 
liver to genital gonoTTbe^ However It fa not 
known why the Infiammatory esodate teedi 
to localise over the liver It might be ng 
gested that the adhtrions reamlt frtaa a bepa- 
Utis, how e v e r this seems mfilkeiy since wooes 
do not erinb t ilgni and symptoms lomstlng 
paienchyrnstou* liver invotveroent durmg the 
scute Clnea*. Others beCeve that gonooxo 
are transporled to the thaphragm and tbci to 
the liver via retroperitoneal lympbttfc* and 
vdna. HowevTT for gonococci to be (Ewemi- 
naled via the blood veseeli and lymph chas 
m ]] !-« unlikely and would be at vansnee 
with then mode of spread throu^ the 

genital tract. It seems more probable that the 
adhesions over the liver are mute erideDce 
that a generalized pcritooltfa compBcalfd the 
acute salpingitis. Geperalizcd pentonltfawss 
•uggested as the probable expisnabon te 
these adhesions In Curtfa originsl p*^ ^ 
manner m which gonococci spread 
lower genital tract to the peritone um Is 
contiguous surfaces, nsmriy from co^<rnx 
to endometrium, end osalrlni , and pelvic po 
itoneum. Consequently In more sevm w 
more virulent Infcctloas It would 
prising If the organism* spread throughout tne 
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entire abdominal cavity and produced an in- 
flammation of all serosal surfaces 

Granting that the gonococcus causes an 
acute generalized pentonitis more frequently 
than has previously been appreaated, why 
should the resulting adhesions be restncted to 
the pelvis and the surface of the bver? By the 
very character of the adhesions it must be 
assumed that the gonococcus usually is respon- 
sible for only shght serosal damage Dr Barry 
Anson, of our anatomy department, has sug- 
gested that modest acute inflammation of the 
pentoneum is likely to result m subsequent 
adhesions only over immobile structures Con- 
sequently, after a severe gonorrheal infection 
of the upper gemtal zone, one might expect to 
find adhesions over the liver which is immo- 
bile and m the pelvis, there imght also be a 
few adhesions around the spleen which has 
more mobflity than the liver and around the 
appendix and cecum, which are relatively 
immobile 

I am not enthusiastic about surgical at- 
tempts to open occluded fallopian tubes for 
the relief of sterility If the tubes are sealed 
at the fimbriated ends, one can expect that 
about 30 per cent will remain patent after 
salpingostomy If there is obstruction in the 
isthmic or mterstitial portions, plastic opera- 
tions are almost certain to fail 

If one removes both fallopian tubes, the 
corpus of the uterus also should be removed 
Some contend that the uterus has a function 
of internal secretion, I doubt if this has been 
proved If the tubes are absent, the patient 
is stenle and the uterus has been deprived of 
Its function, furthermore, we have found that 
many women eventually suffer from utenne 


bleeding after a bilateral salpingectomy Con- 
sequentiy, we now advocate hysterectomy 
whenever both tubes are removed, m the long 
run, It IS the more conservative procedure 
If one ovary is diseased and the other one 
IS normal, the diseased ovary should be re- 
moved w toto I am opposed to the common 
practice of mcising, aspiratmg, and excising 
cysts from ovanes, because an ovary does not 
react kindly to surgical trauma, it tends to 
become scarred, cystic, and adherent and 
often IS the site of contmuous pelvic pam By 
the same token, if all of one ovary must be 
removed and most of the opposite ovary must 
be resected, then we beheve that aU of both 
ovanes should be removed Young women, for 
whom only a small portion of one ovary can 
be saved, tend to suflter for years after such 
an operation, not only do Hiey suffer from 
pelvic pam at the site of the ovarian stump 
but also are constantly harassed by mild but 
“never-endmg” menopausal symptoms Un- 
der these cucumstances, aU ovanan tissue 
should be removed, even though the patients 
are plunged preapitously mto the menopause 
They seem to recover more promptly from this 
type of surgical menopause and they are free 
from pam We have learned that bilateral 
oophorectomy for this group of young women 
IS the less radical procedure Endoenne ther- 
apy has proved most eflflcacious in reheving 
menopausal sjTnptoms I am convmced that 
women will be essentially free from hot flashes 
and other disagreeable manifestations of the 
change of life if given an adequate amount of 
estrogemc hormone However, one must ad- 
minister relatively large doses to many pa- 
tients if they are to obtain the desired results 
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T RE oppoctimJty of nuJdng whai m*y 
be termed » commericemeDt eddrem 
k fully tppreaated tod highly vtl ued. 
Repr ete oUng t profculon which U oot 
notable for it* oratoncil gift* tod which u 
QSUtUy smgulaiiy hiarticul^ one approtdtes 
Rich tpre*entttkm with cooudera^ lemer 
ity Inere b comfort, however hi knowing 
that, contrtx} to the enftotn. m tacntlfic or 
des, no Immeditte publK opportonitv wflJ be 
allowed for dkoisskm- 
It would »eem to be t fitting time to tj^ralae 
certtin treads In surgery Since the bei^inmg 
of thu century the place of surgery to the 
whole held of medtaoe has oadergoae * pro- 
found tlteratioQ so that the former m*" of 
handicraft ha* become t dugootUatn a most 
esMQ dal therapist, and to in veadgator of some 
merit During this same penod medkineasa 
whole has dereioped to tiw eiteot that It most 
be cDoaKkred not as ooe prolesaioD but as a 
□amber of profesaooa the mdmate rditioo 
ship of which must be fostered and maintained 
for not only are thev dqieodenc on each other 
but they have a common goal It behooves us 
to lecognlxe the weakneua Inherent In our 
method of advance and to avoid pitfalls inso- 
far as our forcil^t penmts. 

Tlje American Cohege of Surgeon* has made 
its CDQcem certain standards of attainment 
for the surgeoQ and also has worked consist 
ently for the Improvement of the envirqnmmt 
in which hk woi. is done Mcmbmahipin this 
organisation, while a recogmtion of your capac 
it}' IS at the time on earoUment m a 
group which ha* certain aims which you can 
support wnd further and for which aS of us 
must plan. Iti potentiaUtv depends not opon 

Froa tS* Dijitwal ^ 8w s «n rwAntj aT CaUam* 
Scbool 

oCtaa ran fas fnado^ pawfl tn<a« ihaC l in nl 
Cesma* ^ ta* Abctku CcChp ti *i FWadckibia. 

0a5*r »-»* a>5 


the establish ment of monument* but title 
apon the kinetic drive of iD interested in tlx 
future of our pcofeaskin. Edneatioo frairriiA^^ 
and facilitie* are among our priDOpsl rrmi-wnt 
Id its officer!, board of regents, directoti, E- 
brary and evmltsmultipfiatyof aanmiUm, 
thk College has counterparts (n our many onb 
vciiitita and other sebo^ of education. Ai n 
them our ooQce.m k with the search for truth 
and the pursuit of knowledge but inadditjOQ, 
we have the ipedfic aim of turning them to the 
advantage of the surgical paticnL ThkkcxiT 
reason for tiisting From, time to tune a oao- 
aideratioo of the changes ocairriog m mecB- 
one win affect our c o ur s e of procedure sod our 
methods of operaixci 
Our coTKtm must be not only with ■Jand 
prichce which has grown from koowiedge 
gained in the past, but with plans to further 
thatprogreaa A edear vlewof ouidatlaaUx 
prevents the charm of atlmctlTe trtik and 
■Idepaths from distracting as on our jotuner 
TTie begmnor in the field of meffidne b nn- 
pr es aed with the vast bulk of accumulated 
mcdkal kaotdedge and la appalled at the pro*- 
pect of acquiring any consaerable part oi It 
The numerous subject* and course* and the 
mjrstic rn««^ of library stack* contribute to * 
feeling that bcie is repreaented a vast fond of 
medical wkdocn fiiea and substantlsL Hbb 
t«mV of «Hi gnlfing md digestliig a required 
amount, so the poor student protrude* s tents 
tivepaeudopocQum toward IL like the 
the more itimalatlon he receive* the more w 
win suiTcrand but the cniality and rate of tb 
digestkm vary consideraDly later In hk*^ 
ka and in practice he lesHtes that thk 
ited trust mnd of medkaJ bequest* fnxn t« 
past k not compfete Often it coes not contain 
the final word and he notes that 
subject k purmed the Uiniti of ouf kno* ledge 
In it are soon reached. There lies opportunity 
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for indiviclual aivd independent inquiry, for 
exploring unknown territory, and for advanc- 
ing knowledge In the accomphshment of this 
it has been said that fortune favors the pre- 
pared mind F oresight and proper groundwork 
are essential As our individual lives are de- 
termined by our adaptability to our enxnron- 
ment, so in the life of surgery we must consider 
those factors which bear upon its relationship 
to the entire field of science as well as to our 
soaal organization The increase of surgical 
therapy has brought increased responsibility 
to the surgeon When we realize that two- 
thirds of the patients in our general hospitals 
are surgical patients, our immediate responsi- 
bility is obvious , but quite beyond this is the 
added obligation of carrying forward the prog- 
ress in a correspondingly large part of the 
entire field of medicine and of using our oppor- 
tunity to improve the science and the art of 
surgery 

You have, in the judgment of your fellows, 
attained certain standards of knowledge and 
proficiency based upon the facts acquired by 
our scientific forebears and the skills of your 
teachers It is wholesome for each of us to 
realize, however, that inheritors deserve little 
credit and that our followers wiU appraise us 
only as creators Admiration and mspiration 
come from a knowledge of and famihanty with 
the great contnbutors to saence in the past 
At present, the abilities of any capable surgeon 
to diagnose and to treat are so far in advance 
of those attained by the very greatest surgeon 
of a few score years ago, that we may be 
tempted to consider the past as a convenient 
backdrop for the stage upon which we display 
our accomphshments of today, rather than to 
denve sufficient stimulation to urge us on to 
contribute whatever we may according to our 
capacities 

Medicine progresses through the basic sci- 
ences, physics, mathematics, chemistrj^ biol- 
ogy, and numerous others It may be likened 
to a growmg stream The first spnngs feeding 
it arose in the far distant past and to their flow 
additions have come from these many scien- 
tific sources In the last 400 years, comprising 
the development of modern scientific medicine, 
the stream has become a great nver As stu- 
dents, we acquire some knowledge of its origin. 


some familiarity with its substance, and on it 
we embark as practitioners ivith equal oppor- 
tunity All are earned along to some extent, 
but we quickly become scattered, and real 
progress depends upon aptitude and persever- 
ance In no field of human activity do the 
voyages of exploration carry more allure For 
each there is the opportunity to direct his own 
course, contnbute to his own progress and, in 
the spint of adventure, search new horizons 
This onrushing torrent threatens to over- 
whelm us at times as we appreciate our inabil- 
ity to familianze ourselves with its vast ex- 
tent Modem scientific medicine is but four 
centuries old, less than six lifetimes of three 
score years and ten, and modem surgery is 
scarcely 60 years of age The surgeon of the 
short robe has gone far Sixty years ago the 
practice of medicine was m the hands of the 
general practitioner Surgery was limited in 
amount and represented but a small part in 
the treatment of the sick Though specialism 
began in antiquity, surgical speaalists, for the 
most part, did not exist even as late as the 
beginning of this centurj' Up to this tune it 
was withm the capacity of a well-trained in- 
ternist to familianze himself with all the m- 
stmments of diagnosis and to acquire the skiU 
needed to use the armamentanum, the cysto- 
scope, ophthalmoscope, proctoscope, esopha- 
goscope, x-rav, and to perform spinal punc- 
ture How impossible it would be in the present 
day for any one person to familianze himself 
with all the available techniques' Since that 
time, the vanous diagnostic methods have be- 
come so refined and elaborated that today 
the otologist, the urologist, the radiologist, the 
ophthalmologst, the thoracic surgeon, the neu- 
rological surgeon, or other speciahst must be 
called upon for the complete studies required 
in the various fields With these advances 
the specialists have acqmred greater diagnos- 
tic ability and can be credited with advancing 
the knowledge of pathology and physiology as 
well as operative treatment in their special 
fields, so that they have made these activities 
their own Such developments have rendered 
the physician of the present day dependent 
upon the findings of those who have more 
advanced and specialized knowledge than he 
possesses, as well as the special technique 
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GoierBJinedkin^ucOTtraatedwIthiuijery CoDcft of Sorgiwmi, tiwl the bottdi 
b warpytng 1 gridoafly nurowfag ipbcre. ing thra ibotild be »trenii:t}ieiied AD of them 
Such a trend hai it* fanpUcit fcmj for the for hare a common aim— the irelfue erf tl* r« 
geon or the forgicil jpcdaliit in that he imi*t dent bat the difficolty of kceriiix thfade^ 

aurume the broad remonaihility lor the wd In mmd when *peda^ hu bemcae too ar 
fare of hb patient rather than for a ntnoiriy row Is well attested by the numeroos pifti erf 
\newed sargical coodJticm Only a few years medical edncatois to treat the patient u 1 
lOT the gen^ pfactltioaer taw the beginning “fakJeme entity^ or a “pi>-cfao«mtir rmfr 
of a disease aod perhaps was aided In dUgnoBis rather than by Isolated oejins or parti. It 
bj the internist, while the ^ledslkt area coo* *64011 obvioa* that tpedaDim win Inoea* » 
fulted, finally only for treatment At present long as men continue to select and to puaoe 
a specialist Is required In d ta g n ons and many their special Interests, and furtbernwre that h 
dis uses are recogniied in thdr earUer stages, has become a sdentific and praetkaloccewhj’ 
The existence of thk development has been The trend b sD of our larger ddei b tonid 
reSected b the attitude of the public who b greater ^jeciallsation, aod abo b nuitr orf the 
the pr es ence of an abdominal emergency or of odes of secondary me medidne has beome 
disorderi in some particular part attempt to nantnriy divided. With the bcreaslog wid- 
seek the appropriate spedalkt dlrectlv It b bei ol speoalbU who ate bebe trained, tisd 
fortunate lor surgery that the acquisition of for economic reasons u well. It n evident that 
technical methods aod diagnostic has led, sD of the medslties will be represented sooo 
In the hands of » manv to an bteitsl su£ m stiD amailcT amnmnities. Wth bcTtadng 
dentij detailed to permit the fcErtherancc of population and greatly i mp roved rocthodi cf 
our iaaoidedge in its banc cognate aaences- tnunpoitation onlyafewcoounaoltlesvfilbe 
Tbb knowledge has permitted the operator to so small and so rexocrte that tbe\ nrust orf ne 
meumorpbose into the roigeon who considers ceaiit) be served cpolyb^ general practltlaners. 
the operation but ono Item m the care of bis Ttit field orf the b the future wiD Be 

patient and to whom the correct dlagoosU in the areas which have wlthb t rtdms of 15 
well judged preparation, toj bterested aod or to mfies, a population of nfioo ot more. It 
inteJugent arteteare are as tmportaat as the seems entirtiy poariWe to me that better serv* 
operation Itself and ire equally ha re^wosl Ice may be rendered under snch cood 3 lica» 
bmties Attributed to the great surgeon Lord than can be ghm bv the general pracbtiooen 
Moimlhaii, is the lUteroent that be Uked to now serving these sections. 
consideT himself a phjwldan who had some Both the strength aod certab wrtkrirTtorf 
times to cmplcrv surgery to cure some of his modem medical education a developnent of 
patients the present century have become sppaient 

Much, however may be said of the dbad It b not so long ibce the aspiring metfletl 
vantages of such a schone of speoalbni and it man attached Mmsrlf to a practitioner 11 pre- 
Is our concem to meet and correct them. As ceptor and served as office twj hostler ssibt 
mted before the increase b medical know! ant, and companioa while be carrie d 00 to 
edge Is such that medicine can no longer be medical reading and this period was socckot 
regarded as a nngie profesdon bat most be hr a limited cwirse orf lectures and the rojp t 
conddered as a number of profesaiocis devel of a degree A great advance was madewDO 
oping from a common trunk. In manv com- prctnedical requirements were evttrww to 
muniticB, for example general surgery con indude chemistry physics, biolo^ 
cen» itsdf largeli with little more than the gusges, and certsinh’ thb preparation fMW^ 
upper twothirds of the abdomen and the neck anchai preatiy advanced the andeTSUnd^a 
^\^e must recognise therefore, the growbg the medical student C w nhin cd wit h a 
tphetca of activity b all of the surgical spedal ened medical cooric, bchiding firm 
tia and yet remab alive to their coosan^n- In predlnkal and dinlcil subj ects and 
ity The motuality of interest of these children raton work thb regimen has rnultedui^ 
of common parentage isevHcncedmtbe \nKr devek^Knent of better prepared practitwoen. 
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In more recent years, with lengthening post- 
graduate trainmg, still higher levels of pro- 
ficiency are being attained The benefits and 
advantages of such an educational plan are too 
apparent to reqmre speaal comment, but what 
may be said of any weaknesses which have 
developed? It has become plam that such a 
program of preparation for mediane as is re- 
quired in premedical work is reasonable for 
the average student One weakness, however, 
lies in the concept that preparation and train- 
ing should be the same for aU men, without 
taking into account their individual strengths, 
their individual mterests, and their individual 
aptitudes In our educational scheme, breadih 
of background has been stressed m preparmg 
our men for medicine As a result, those enter- 
ing medical training have achieved this, at 
least to some extent, while only a few have 
acquired depth of knowledge in any one of the 
subjects covered 

The introduction to the basic sciences con- 
tained in a premedical course involves no great 
familianty with the subjects, it requires, in 
fact, the minimum which will permit an un- 
derstanding of the courses which foUow Men 
have varying interests and the medical pro- 
fession attracts men of widely different t}qDes 
of mind We recognize that progress m medi- 
cine IS dependent on the mcreases in knowl- 
edge ansing in such basic saences as physics, 
chemistry, and the biological sciences and the 
application of such knowledge to medical re- 
quirements Yet we have not encouraged the 
admission to medical college of those who have 
depth of knowledge m these sciences and who 
are familiar with recent progress in them The 
mathematician, the well prepared phj^iast, 
the able chemist, or the psychologist who is 
attracted to medicine finds great fields of ap- 
plication for his knowledge, but these oppor- 
1 unities are closed to those of us not so prepared 
C an we not offer inducements to attract such 
men into medicine? 

An analogous situation appears m postgrad- 
uate training Dunng the early daj'S of mod- 
ern surgciyq late in the last centurj’-, the 
immediate necessity for the budding surgeon 
nas a knowledge of anatomv, for surgerj' is 
applied anatom}' Such knowledge is an essen- 
tial part of the equipment of the surgeon, for 


without this local geography at his fingertips 
he would be an unwelcome explorer m the 
human body During the early period of sur- 
gery, then, anatomy was stressed, the entrance 
mto the profession was by the anatomical 
route Dunng this tune, the details of operative 
approach and exposure, techmeal advances, 
and instruments adapted to the task were 
the common contnbutions to surgical prog- 
ress As more general agreement developed on 
the anatomical aspects of these procedures, 
and with the adoption of accepted methods, 
attention broadened from the exclusively ana- 
tomical viewpoint, and the importance of surgi- 
cal pathology was recognized, then emphasized , 
and now has become incorporated as a neces- 
sary and most highly valued part of the train- 
ing of the modem surgeon This is said with 
the full knowledge that even now preparation 
in this subject is too often woefully inadequate, 
for its importance cannot be overstressed As 
additional background for surgery, our best 
graduate traimng schools also insist upon a pe- 
riod spent in the expenmentallaboratory, which 
ordmanly implies training in some branch of 
physiology Not a little of the prominent place 
that surgery now occupies is due to the recog- 
nition of the necessity for and insistence upon 
such traimng in this tnad of precbnical sub- 
jects for men who expect to become surgeons 
These fields are receiving attention and oppor- 
tunity IS not lacking for contribution m them 
A point that I wish to make, however, is 
that our present scheme of premedical and 
medical education and graduate traimng tends 
to be standardized to the point that we cannot 
always take full advantage of the capaaties 
and special aptitudes of the men entenng our 
profession I wish to emphasize again that the 
advance of medicine depends upon the con- 
tributions made by the application of funda- 
mental knowledge coming from the basic sci- 
ences and that, w'hile our men entenng medicine 
have some breadth of knowledge with a smat- 
tenng in each of many subjects, only a few 
enter wnth a sufliaent depth of knowledge in 
any one of them to utilize their information in 
the application of the recent advances to med- 
ical needs and medical advancement Al- 
though our plan of prcmedical traming has 
resulted in a vast improx ement in the quality 
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of mcdloaf practice I cannot but fed coo- 
Wnocd that the progrew of medfdDe u a aa 
cnce In contTEil idth practice vould have 
been furthered o-cn more had we admitted to 
our nwdkal tchooU men who had majored la 
one of the basic sdenen and had acquired 
depth of kjwwiedgc m some one branch, aa 
well aa sufficient breadth In teveral to uiQue 
fuDr their medical teachings. Our profcaalon 
win be Immeisurablv advanced If we can In- 
duct into it men with profoond knowledge In 
ph\-iica, pm-cbolofij chematr^ mathematlca, 
and each of numemut other fundarBental aa 
cncca. To men In medlone who ha\-e a qieaai 
Intcreat m one of these held* there b great 
promise m furthering that knowledge for the 
applications to medicine of recent advances in 
sdence lag many years behind, far longer than 
thev need to do if this Intimacy of Intercat can 
be attained Man\ of ui can recall ocrarional 
Instances In which an engineer or chemist be- 
came Interested in mcdicme aod with his evTS 
thus opened hit energies permitted vast divi 
deeds m accomplishment which are {mpoasible 
to those not so prepared. 

Likewbe in tne neld of gradoiie training lo 
medidne let us oot attempt to standardise the 
preparation o! til men and restrict them to 
certain minimum reqairementt In ao) qie 
atlt\ Anatomv pathotojo and pb^elologj are 
stressed and ri^tl) so but for the ttudeot of 
particular abilit) and wme special interest let 
us be in a position to encourage what ma^ 
•cem to be an immedute divergence from ins 
ultimate arm for bj such means progress wfD 
be assured In the fields of biochemutry and 
bacterlolog) bow man) lurgeons can we name 
who have sufficient basic knowledge of these 
subjects to prosecute investigatiw inteUi 
gcntlv’ \et the op^portunltjes for the surgeon 
to appiv sudi detjukd knowledge arc on even 
hand 

■Sot iB of us havv; an abeorbuig Interest In a 
basic sdence or a predinlcai subject Most of 


us find more appeal in the reoopnhfco rf 4^ 
ease and our abflit) totreatlL TheiHecfeJ- 
cal surgeon can bv thorou^new sad oxcH 
stud) of his cases, cnotrlbate Urgdr to mi 
gkaJ progress. His ohservatkmi and Inqdrrs 
point the wa\ for apcrimetital and libcotrrr 
uiTTstigatioQ 

Inrgt bowercT that there is a imaBer ams- 
ber with speoai talents whom we rmot ea- 
deavoT to recognise and encourage. I refer to 
those who may be Induced to enter orfone 
after having had training in a ueurt 
and also tb^ who in the period ci graduate 
liainingforsurger) maybemducedloieptnte 
ihemscTres temparaiil) from diofciJ wort m 
order to ground themselves deeply in one of 
the predinlcai subjects. e are fsmilur wnh 
the cootributions from the anstomht forgeoc 
and the surgical pathologist phytiologIcaJ con- 
tributions of the first order hivT crane hran 
apenrocnial surgeons. Equally great oppot 
(uniues Ue ahead for the well trained surgetm 
who is also a biochemist, a bactmoioi^ er 
an immuDologUt Let ua foster wfaere pos- 
eible the devefopcctest of such meo. 
store ma> be laid by them and from sod 
sources lurjerv te strengthened Erne- 
nence hu ihcnm that an Intlr^e Triitina^ 
of the departments r e p reaetiting vinooi so- 
ences routuallv strengtheiB and aids etcL It 
has lirwise shown that when these viewpoiati 
are brcruzfat together In the mind of a nngfc 
person the posaibillbes of the STOhcaticei d 
such knowledge to mediane ano surgery are 
greatly enhanced and hastened 

The artist may oprcM his thoughts snd ha 

emeUons through the deftness of his hand tie 

sdentist, bj experimental methods, bring* 

forth the children of his bfam byhisacts^ 
buroanltaiisn evidences the greatneM of m 
heart. To each of ns, as a surgeon bdocptiif 
great privfleRc of roembersbip in the profeiM 
Jo which, as In no other sic cwnbtned sfl ol 
these qualities of bead and heart and hand 



THE 1939 CLINICAL CONGRESS 

THOMAS A SHALLOW, M D , F A C S , Philadelphia, Pennsylvania 


N O other meeting, whether educa- 
tional, medical, surgical, political, 
or social, has so filled the Phila- 
delphia Academy of Music as that 
of the Convocation of the Amencan College 
of Surgeons on October i6, 1939 Among the 
initiates were representatives from 42 states, 
Canada, and other foreign countnes Hono- 
rary fellowships were bestowed upon Surgeon 
General James Carre Magee, of the United 
States Army, Surgeon General Thomas Par- 
ran, of the United States Public Health 
Service, and Dr Eugene Pdlya, titular extra- 
ordinary professor of surgery^, at Peter P 4 z- 
m^ny University, Budapest 

The importance of all the features which 
make up this Clinical Congress was clearly 
appreciated, therefore, it was the desire of the 
Committee on Arrangements in prepanng the 
program to contuiue the excellent example set 
forth by previous Congresses Representa- 
tives from all Philadelphia and suburban hos- 
pitals were ln^^ted to participate and a com- 
mittee was formed to present all the surgical 
features which would be of interest In this 
way, it IS believed, all available matenal was 
obtained 

Tor many years surgical organizations had 
for their stock-m-trade the ability'- of their 
members to operate skillfully' and to be 
dramatic However, it has been the aim of 
the Amencan College of Surgeons to put an 
end to these histnomc demonstrations and in 
their place dry clinics and panel discussions 
have been substituted Judging by the attend- 
ance, one can say mth certainty' that these 
U'pes of presentation are rapidly gaining 
favor In addition, there nere afternoon 
sy'mposia on the subjects of fracture, cancer, 
urology , diseases of ^e respiratory' tract, ob- 
stetncs and gy'necology', and graduate train- 
ing These discussions attracted large audi- 
ences vho c\'idcnced great interest in these 
topics, 

Chairman of the Committee on ArTanficmertt< 


The evening sessions, which embraced a 
vanety of subjects, brought to light numerous 
advances in the fields of medicine and surgery 
The papers covenng the work on vitarmns, 
especially on the influence of -vitamin K in its 
relationship to the prothrombin time, were 
worthwhile contnbutions Vitamins, it was 
demonstrated, reduce mortality and mor- 
bidity, placing many jaundiced patients m a 
relatively safe condition for surgery Other 
papers on -vitamms indicated that almost 40 
per cent of patients who enter the hospital 
border on scurvy, and this disclosure should 
open the field for the proper investigation into 
dietary' deficiencies 

It was also proved conclusively at this meet- 
ing that surgery is more than a mechanical 
art and that the mortality and morbidity of 
surgical patients have also definitely dechned 
Patients are no longer rushed into hospitals 
and operated upon immediately They are 
properly studied and, within the past few 
years, properly prepared for surgical meas- 
ures The papers on pre-operative prepara- 
tion of surgical patients were among the most 
notable features of the meeting 

One of the outstanding contnbutions was a 
discussion on the diagnostic value of the 
peritoneoscope m demonstratmg the location 
of lesions and their operability', the presence 
of metastases, and even the opportunity' to 
study' tissue removed by means of this instru- 
ment, which has been a definite safeguard for 
potential surgical subjects, sa-vmg many' n'lth 
incurable conditions from needless operative 
procedures and permitting them to be treated 
expectantly 

One of the highhghts of the Convocation 
was the annual oration m surgery delivered by' 
Dr Evarts Graham,' of St Louis It is inter- 
esting to note that Dr Graham -a as one of 
the recipients of the John Scott Aiiard m 
1937 for his notable contribution to a more 
accurate diagnosis of biliary' tract disease By 

*Thr address b> Dr Graham will appear in a later issue 
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3 So 


hk iogcnujty be wu able to applj that whicb 
wu lacking in pure laboratory metbods atwl 
to demonstrate tbe hitherto unrecognisable 
disorders of the lUrr and gaH bladder la his 
ormtkm Dr Graham discussed intiatboraac 
tumors and deoriy painted out that major 
surgerj of the chest requlrca more thnn opera 
tivT tkm and courage The anatomicai and 
ph^awlogical probiems which arc constantly 

E resenting themselves were ideaQ> portrayed 
vhim and an wbo beard him prated by his 
erccOent rirvimkin. At the election of officers 
which took, place during the annual meeting 
on Thursday October 19 Dr Graham was 
chosen preawfent'clect. 

The president for tbe ensuing \Tar is Dr 
George P iluHer of Philadelphia. The re 
tiring president Dr Howard C. Naffdgcr of 
San tranciacD wbo has played no small part 
In the advance of neorol^cal surgery struck 
a new chord in his addr^ He stressed tbe 
need of depth as well as breadth of knowledge 
Be urged that scieatbts In other fields, soch 
u chemistry pb}‘iics and mathematics be 
encoura^ to enter tbe fieMs of medlone and 
lurgeo 1ft order that tbe depth of their own 


sdcntiiic knowledge be nlfliied kr lie 
vance of medlone and sui ger v 
Surgical films were presented each tir 

during the Congress and, u la prerwDs jean, 

this concrete means of presentitioo (rored 1 
great favonte. It was gratifying ilio to vit 
DCSs the growing interest in tbe sdenhfic a 
hlblts which deal with subjects related dlr c v.\l j 
to the ranoos activities of the CoDeje tul 
coupled with these exhibits were cf a 
number of national organizatiims. 

Another outstanding feature wu the lecteni 
and desk whkh were ou dkpUy at the Bdh 
vue StratfordHoteh These are to be presented 
to the Royal CoBem ri S iu p uits ol 
in appretdabon of the gift of the Great 5 lsa 
which was pvTD to tbe AmeiKsn CoOee of 
Sorgeons by the Consulting Surpwoi ot tie 
British armies at tbe dose cd tbe ttorid Wit 
Tbe Congtesa was characteii»d by jeed 
fellowship a^ the lotercst and co-operstm 
of the various surgical units of the Fbls 
deiphia hospitals and hospital nun t g mnts 
ana the Committee 00 Arrangemeoti »tshe» 
to i>V> this oppo rt u nity to thank iQ vbe 
helped to make this meeting fiich a success. 



TWENTY-SECOND ANNUAL HOSPITAL STANDARDIZATION 

CONFERENCE 

MALCOLM T MacEACHERN, M D , Chicago, Illinois 


H OW widespread have been the bene- 
fits of Hospital Standardization is 
particularly perceptible each year 
during the hospital conference, 
when from all parts of the United States and 
Canada hospital executives are assembled to 
discuss their problems No matter what these 
may be, there is evident satisfaction m the 
feehng that a central authority exists through 
which the sometimes divergent views may be 
sufficiently reconciled to make possible the 
workmg out of standard procedures which aU 
may advantageously follow Much of the 
work of Hospital Standardization has been 
accomplished through this process of facilitat- 
ing expression of opimon by the people m the 
field, who need only guidance and a centraliz- 
ing force to help them solve their own prob- 
lems Through choice, hospitals have elected 
to follow the Minimum Standard, and through 
a democratic ideal of encouragmg full discus- 
sion and hearkenmg to all ideas expressed, the 
College has tned to make this hospital ac- 
tivity a genuine service to those directly con- 
cerned, namely, the hospital, the doctor, and 
the patient 

In extendmg the helpful influence of Hos- 
pital Standardization, the College rehes to a 
great degree upon the enthusiasm of its mdi- 
vidual Fellows It is they who are responsible 
for keepmg this force operating with maxi- 
mum effectiveness The surgeon can stimulate 
the hospital or hospitals with which he is con- 
nected to exemplify in practice the most up- 
to-date mterpretation of the prmaples set 
forth in the Mmimum Standard And he can 
bnng to the attention of the College, from his 
close contact with the actual needs, his ideas 
on how the Hospital Standardization pro- 
gram may be made mcreasmgly helpful to 
hospitals 

There should be a large measure of satis- 
faction to the Fellows of the College m the 


expressed reactions of members of the hos- 
pital profession to the service bemg rendered 
through the hospital program Several ex- 
amples may be taken from the talks at the 
1939 conference The rehabilitation of a 
large county hospital which was m bad repute, 
declared a member of its board of trustees, was 
quickly accomphshed “through the joint efforts 
of representative atizens, the medical pro- 
fession, local hospital admimstrators, and the 
stnct but helping hand of the American Col- 
lege of Surgeons ” The progress and advance- 
ment made by the hospitals m Canada durmg 
the past 20 years, said another speaker, “are 
due, in no small measure, to the result of 
Hospital Standardization and to the great 
mterest stimulated by, and the supervision 
given by the College ” The supenntendent 
of a small hospital referred to the College as 
a “beacon hght” for that type of mstitution 

The small hospital undoubtedly represents 
a field m which the hospital program should 
be mtensified In the opemng address at the 
conference. President Howard C Naffziger of 
the College referred to the need, sajong 

“In the hospitals recommended for graduate tram- 
ing for surgery we are deahng with the conspicuously 
bright scholars of the hospital world Iliere is a 
great deal of promismg matenal also among those 
who for one reason or another lag near the foot of 
the class Outside influences may be responsible for 
their relative mabihty to keep up with today’s 
standards Public ignorance and indifference are 
factors to which blame for their phght may often be 
traced. A program of public education m hospital 
service will help the small hospital, and to such a 
program aU hospitals, and organizations such as the 
College which have to do with hospitals, should con- 
tribute For the weaker institutions tend to handicap 
the strong Hospitals have come a long way in the 
twenty-two years since the first Hospital Standard- 
ization Conference They have a long w ay yet to go 
before the hospital needs of every type of commumty 
are met adequately 

“Smce approximately 94 per cent of all hospitals 
havmg 100 beds and over are approved, evidentlj 
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tlte defidtade* utd Inubmudes are to be foaul 
moatlj In tbe tmaB boepItiiL By belp{nf the PMn 
inrtltiiUoni to attiia hlfftw ttandardi, u It b cm 
ftintlj ddnf, tb« CoOcp b m«Hnj tbe benedli <i 
Hoapital Standard bartim frit la cf^TrmnttU^ wU^ 
maj' be £ti outride of metropoUtaa ireu. Tbe cmaa 
bo^Ul, LouB T er muu appevral befocc K b 
piBted, for no coocetrioo* cu ^ Id tb fan- 
diracnfil prlodpla of Hotpiul SUndanUxatlon. 

There am be oo doubt thbt many bo^IUl* 
In the smaller commurdtiei are a dlffi 

colt itrugglc to keep operating, let alone meet 
high ftandards of lervice. Yet there b agita 
tii» to bnOd more hospitali, in rural and aeml 
roral cominnnlUet, to be supported by tan 
tloiL Obviocjly if the amcnmti proposed for 
lupplymg Dcir ladlitks ainld be appropriated 
hntead to rehabOItatioa, and. If need be to 
tbe extension of existing hartals the net 
result would be more and becter bns^dUl serv 
Ice to raise the health lereJ of the coaununlty 
To dupUcala existing ladhtle* la not to In 
crease hospital service, because a factor of 
competitlm srould enter vhkh would almost 
uie%*itably force the NxriaQtar) hospital out of 
eriitaxa m favor of the tax npp^ed Insd' 
tutioo. The coommnJty would then have 
changed only Its type of ho^Ital service cot 
the amount. This condltMo would not bold 
everywhere, of course. There undoubtedly 
are a few Instances In which a commcmjty 
should ha\ie a new hospital, becaose In the 
datilbatioa of hospitals it wu for one reason 


or another neglected. On the whole, him n 
a hospital U cocveniently acemIUe to not 

a le in fact, it seems that but 13 coentfa 
e United State* are more tiari y, 
distant from a reputable bo^til, and thri 
only 5 of these 13 coontic* ha« a popohdai 
of more than 5 people per souare mti- 
The real proUem Is to bring tlw 
hospitals in rural and seml-ru^ contuninlCn 
op to higher standards, to Increase tieir bed 
capacity if needed, and to cipuid tlwir out 
patient scnHcet. llamly the approach to i 
solo tioo of this problem b through edocahoDil 
channels. The people of the entire trot whii 
the bosplul may be developed to serve ihwld 
be awakened to tbe need for s upporti ng it, 
and apprised of the ultimate eaMomy of con- 
serving the hospital resources they slresdy 
have. No doubt, tld from tax funds ihooldb 
many cases be dren, because the kad of 
needy patients be greater than the hos- 
pital sjxl its pnvate benefteton can heir 
But In so iai as praclkable tbe bsdtutkn 
eboold be supported locally because of the 
many advinta^ of local coobuh 
Ihuj while the College and its fe Powil^ 
are proud of the growing oomber of tpprored 
bo^tals— reaching * 7*0 b 193?— an 
also keenly twire of the many current pto 5 > 
kms with whkb hospitals are faced. To hdp 
io their solatloo 0 a cmtierulng thn of Hos- 
pital StaodardlzatioD. 



GRADUATE TRAINING FOR GENERAL SURGERY AND 
THE SURGICAL SPECIALTIES 

DALLAS B PHEMISTER, M D , F A C S , Chicago, Illinois 


F ew activities in which the Amencan 
College of Surgeons has become en- 
gaged have stirred so much interest as 
the program of graduate traimng for 
surgery In the evolution and development of 
this field there has been considerable confu- 
sion, little or no correlation, and, m many in- 
stances, radical differences of opmion on the 
subject of how a surgeon is to be tramed The 
chief direct sufferer during this process of de- 
velopment has been, of course, the aspirant 
to a surgical career Indirectly, the whole pro- 
fession, and frequently the patient and the 
public, have suffered with him 

Surveys and analyses thereof by the Col- 
lege, under the direction of the Committee on 
Graduate Training for Surgery, have helped 
to bnng to light the extent of the confusion 
and to disclose some of the basic causes for 
disagreement, thus awakening the profession 
and hospitals to the need for determination of 
standards The College, through the formu- 
lation of fundamental principles for graduate 
trainmg m surgerjq has been able to provide a 
general guide at least for the development of 
acceptable programs of trammg 

Recognizing the demand for more formal 
trainmg of the surgeon, the College m 1936 
raised the requirements for fellowship To 
complj' with the resolution adopted May 10, 
1936, candidates for fellowship must have 
spent 2 years or more in surgical trammg in 
acceptable hospitals foUoivmg a year of hos- 
pital mtemeship after graduation from med- 
ical school This new requirement affects ap- 
plicants whose qualifymg medical degree has 
been obtained since Januarj’ i, 193S, or, m 
the case of graduates of medical schools, which 
w ithhold the degree until after the fifth 3'ear 
of hospital mtemeship, the effective date is 
January i, 1939 

The College was therefore obligated to lend 
cverv effort toward encouraging acceptable 

Chairman of the Committee on Graduate Training for Surgetj 


programs of trammg for its future fellowship 
There was available to prospective Fellows, 
however, no source of complete and accurate 
information on the opportunities for graduate 
trainmg m general surgery and the surgical 
speaalties which would meet the new require- 
ments for candidacy Teachers and preceptors 
of the medical student or mteme could not 
always offer him proper guidance m planmng 
a satisfactory course of trammg Their knowl- 
edge was often limited to their own experience 
and the few trammg programs with w'hich 
they had become acquamted by observation 
or hearsay 

Not the least of the accomphshments of the 
graduate traimng work of the College has 
therefore been the collection of mformation 
on a large number of plans, and its dissemi- 
nation to those whose advice and guidance is 
sought by the medical student, the mterne, 
and the more recent medical graduates, eager 
to acqmre further education and traimng m 
surgery In the past jear or so there have 
been pubhshed m the Btillehn of the College, 
which IS distnbuted to all Fellows, jumor 
candidates, and approved hospitals, detailed 
descnptions of the plans of 42 mstitutions for 
graduate trammg m general surgery and the 
surgical speaalties In the aggregate, this 
constitutes an impressive store of mformation 
on the subject It has already proved to be of 
the utmost value to present and prospective 
members of the surgical profession and to 
hospitals seekmg to gam ideas for bettenng 
theu present programs or for mstitutmg ac- 
ceptable plans m cases m which no program 
had yet been adopted 
To this factual data alread)' pubhshed there 
wall be added from time to tune descriptions 
of other plans, and possibly aU can be com- 
bined eventuall}^ m a revised form under one 
cover to constitute a convement source of 
reference covermg acceptable programs for 
graduate traimng m surgery Obviousl} , easy 
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acccu to tach Information Is an inccDUve to 
planning careers In surgery and certainly It la 
dedrabk In the berinning to encourage adel 
Inite plan of training rather than pe^t the 
medical graduate to drift from one bomtal 
recdency to another or into practice, only to 
discoTer later his leaning t<nr^ surgery srnlch 
he can then indulge onlj at much greater com 
paratlve eipenie because he must sacrifice fn- 
CDcne. At that late date k has also become 
more difficult for him to obtain a saticfactory 
appomtment for training 

thscusakaa of varloua aspects of graduate 
training have been poblished In a number of 
banes of the BtdZriia Moat of these have been 
papers that have been given at the gradnate 
training symposia held during Clmlcal Coo- 
gressei. The January 19410, contains 

the papers presented at the 1939 Congreaa, 
which co in e d the general sohjecta of bade 
saence requirements, evaluation of training, 
and organuatbn and tupervtsloD of the edo> 
catlonal program. 

\lso In published form in the October 1919, 
Issue of BnUtttH are r e vis e d Criteria lor 
Graduate Training for Surgery an outline of 
the ftmdamgptal prlooples, and a Ust of 179 
hospitals and/or other educatioaal lostitnUoas 
In the United States and Can^a wfakh ate 
condactlng approved programs. 

Thus In Its contrlbiitfcrn to the literature on 
the subject, in addition to Its direct Influence 


In pcomoting graduate trafadng the CoIWt 
has perfonned a valuabJc serTke. Thci^ 
of the work, b enhanced by the Uct tint ll^ 
and opmkin have been snWilna ted to tie df. 

tallmg of find in gi revealed by actus! 
surveys, and to analviis and enJiatix of 
these fiistings as they bear upon tbinqnm 
meut and better correlation of trsblag fro- 
grams. Study of actual needs aol of 
condlbocs has preceded every step In the Cei* 
lege effort as it baa advanced to tlu 
where it has been posible to Issue an tpprmd 
list and to describe acceptaiJe pltm Sed 
study wHl continue to govern the comtifll 
consdeiation and rectniidcratkii of 
for approval and decisions as to further cuoi w 
of actW. 

It would appear that one object of the e&rt 
b being really already In that the pgmber 
of training piaca has been boeased. II the 
present rate erf increase b maintained for a few 
years, the needs for opportunities for trafanj, 
nametkaHv speaHng. will be adequately met 
before long There wiD remain, borevei am 
pie need for cootinued e aer tbe of juftneniy, h 
co-opentron with other grDcms,upoQ the goal- 
Ity of tiamlng afforded If the art and the 
sdei^ of Hugei y are to be kept cm that on- 
ward ami upward come, there can be no end 
Id out adlre cocctn for the enfoccement of 
coastanOy rking standards gorcnilng the edu* 
cation and IraJmng of the nngeoo. 
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During CnnVn] CoogrcM of the Amerkmn 
College of Soiteoo* fa Jlootre*!, fa 1926 * 
munber of pwtksts nffering £roca froctore* iIxKit 
the inUe Joint trtd of the o« oUeb vere donoii- 
fttnted wilkfag fa gnpadded pfaiter cuts n few 
dayi foDowfafi receipt of fajrrry Althnngh apoo 
•even] ocouu prior to 192S uIdreMet woe 
praenteri before n number ^ medjcnl •oefeUes 
in wfakh tbe tppfkntkn of unpodded pUstm to 
permit earir protected wogbt ocarfag woe retd, 
oopubOcanoo wu made docribfaf tbe iccboIqDe 
until Angnat, ipib, at which rim^ I puUbhea a 
paper wMcU bad been read before tbe Aendemj 
of Surgery fa Phflndelpbia OD Marcb 5 1928 

Tboe remorfca are at tht* bccioae I 
bdiert It fa true tbal I have the right to priority 
fa the emploj-mcnt of enpadded pUatert fa onkr 
to mate it potrible that eariv protected weight 
beanrtg be carried out by palieota toon after 
fractnrea of tbe leg, foot, or «nkL have bm 
nSered. Since igiS a nomber of artb^ have 
been pobSahed fa which the fadkatlooa (or and 
tbe contra-intEcaUoaa agalart tbe method of ap- 
pUcatloD, and the advantagea and dlaadvaxitafei 
of the method have been deacribed and rSaccoacd. 

Aa I have reported oa maar occariooa a 
deaafptSoD of tbe technique whks we have cm- 
pfoyed fa tbe appUeadon of the onpadded plaato’ 
10 the treatmest of fraetnrea of the foot and 
about tbe antfa Jefat, tbe procedure will not be 
deiafbed la det^ bm t bare afao d facpa a td 
what I beSeve to be tbe raamtial dLffenncea 
between my own techalque and thoae of Ddbei 
and Boehler 

Two raifntfali arc retnnred before an unpaddrd 
pfaater whldi wGl permit borfag may be 

appQed. In tbe brat place, acoirats reductfon 
anoold be obtained and, b tbe aecood, there 
ahoold be no iweSing of the fanb whatever A 
tUrd deiideratum fa that tbe akin be carefully 
cVanied. IV e ok for this purpoee loap and 
water aVcohot, and a generem rr^iring (ri rinc 
■teuate powder II buILe have been pr eicn t, 
they are treated aa fadlcated and tbeir neighbar 
bood painted with a writable akin anlfaepUc- 

If tne caae fa teen ImniedlatdT foDowfag bju^ 
and before iweQIng hai taken pWe, ft fa poettbfe 
to apply tbe onpadded plaalcr at once. Sface, 
how e ver It fa unusaal to tee cues before twelliog 
or bematoma farmatkn there fa usually a oec 
eftiiy piriiminary hxatkn pteifad foUowfag re 
doctfon. Ai a routine fa our dtnlc we have (or 
many years employed for this purpate the pillow 
tpUnt which baa been described piWlouily This 
prchmmaiv fixation period lasta Qom a to 12 days. 
Dwrfag rime diuppeaiance of awelHng fian 


the limb fa accompOihed by rtfalng the (out ^ ju 
bedind fa Wnc cases, by meani of tbe awfaw 

of baking and gentle 

A discarded silk stocking, which b sfaiTi 
available from the waste baaketi fa the muw’ 
home fa drawn over tbe powdat d Emh, AJ- 
th(«^ we are quite cooriaetd that tbe wihW^ 
of appfkatkn of plaster u advocated by 
Gnsweiid, and otlieis, which fa tiaracteriwd br 
the applkation of a pcsterkr nwlifari i(^t fint 
and mifahed by met ns of ebeokr pluter b fool, 
we have CDodiroed to nae a circular cast rtirfiTOii 
by a tiirrop-Hke band. This band ttrenjdai 
the bed npoo which wrfght wiH be nd 
abo the ankle J<int whid attempts to non 
Tbe band extend to above the Junctlou cf the 
middle and Imier thirds of tbe la, broow n 
prrience has shown us that this fa & part cf the 
appuataa (objected to (pe da l (trafa. 

It fa evident that fa the ipc&atian cf the dr 
cntT toms care must be esxTOKd (0 that DO ccD- 
strifting bands of plaster be appBed and that so 
desul (paces erisL Sface It fa of the stmt In- 
pertance that then be ahscfntely no (vriEet cf 
the Umb we are of the opfaloo that tbe huer 
ihenld not be allowed to breme dennfast 
daring tbe appUatraD cf the plaster Crfaiddi 
(ogratfao tw tbe patrst be pnw tad the kg 
be nexed at tbe laiee jefnt fa niaibalrif- 

Before tte cast has set it fa cudoUy laoiried 
ahoct pwlWJi uid to the vpper eul of the 
ribta- The foot fa figwl lU A angfa at tk 
«nVlg Jefnt and, depaufing npoo the nataie cf 
tbe fajoiy wbet^ external rotatioo, filulir 
fWrloi or tibia] (nl table preason me 

the os Tiri fa sLLimtfldgg to 

nvitnt^ln reductioo Tfie mid focf fa flexed sd 
rh^t the first «nri fifth metatJLrsil beads srt ® 
the borlsoutal pbne and the loe^tn&al 
arch of the foot Uma reproduced or cisggMted. 

Since we have noted that the nujerity 
timta wtariag artifidal Bmbs after smpe rtattM 
of tbe leg perfex to have some of their 5 *^ 
borne upon tbe lower border of the p trifa , vr 
have made It a practice to carry t^ ^ 
to this point fa frtaiL Tbe posterior 
the cast fa cat away sufficiently to 
at the knee to a ri^t angle. 
has proved to our satfaficricn that It fa 
to faefade the fifth and twmliy the foerth teo 
Inside the plaster becaw U tbs pluter stop* « 
the base of the toes, twdliag Is llkriy to xm 
dfatal to tbe edge and pafafnl preawne pefoU are 
consequently likely to , 1. 

As soon aa tbe plaster fa ^ 

fnrai aiddleris fdt I to iK fad" ^ 
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mJBdoiUj filed to prevent {fltplicetuent and to 
permit tDorements U knee tnd Jofnti. At 
tMs time we coftomuil^ employ gentie muMge 
tod IuHru for a lew da^i and fodoce tlw jAtlcnl 
to attempt nKrvcmaiU u tbe «ntVi joint to bring 
about domflnkr of foot to at leait a xf^t an^ 

Ai a nde, on the twenty fifth to the twenty 
eighth day foQowinj Injury we have found that 
aouhitelj aD edema baa soheided and that 
don at the nte oi fractnre haa become suffidendy 
tUble to permit donlBexlcn oi the foot wftboat 
any tendency toward dfapUcenent or bemflng 
A walking onpadded platter Ii thgn appUed over 
a tOk ftocklng, accoramg to tbe teouilqne de- 
■cribed for Inctures ol tbe foot and ■nktn, bnt U 
[a extended to aboot tbe juactioa of tbe middle 
and upper tUrda of titt thigh. Since, ob tbe coe 
band, there ia no necearity for the phutcr fitting 
SDOglT to tbe akin ahove the knee Joint, and on 
tbe other hand, on account of tbe eoae with wfakfa 
tbe tbigh tbmci are molded, no attempt Is made 
to make tbe plaater fit anogly at tbla point, t or 
9 of other abeet wadd&g or an 

applied b et wee u tbe plaster and tbe akin above 
the knee jent Toit More tbe pUater fiaa% sets 
this u pp o ' bor^ b lamed down ao that no 
cuttbg edge wQl be produced. Tbe rtinfardng 
ptaila-of Pajb trimp fa veQ above tbe 

rite cf fractnre lo ttrain on tbe eiitnlar 
at thh will ho mfntfntM»rt Al eOQB 
aa the plaster hli dried a felt beef ia fised to the 
bottCQ of the plalter as recommended for trac 
tom of tbe foot and ankle. 

We have felt that It b relber fmportant when 
the patient first beghta to walk that be be In 
ftmeted aa to tbe proper gait to employ Since 
tbe knee and ankle JcfaiU are cocopiementaiy be 
b adviaed that whether tbe fixatloo ertmd above 
the koM or cot no oeful pm p g a e b gslned ^ 
attempting to ficx the knee Joint b walking Ho 
b inatnteted to keep the in Jared Hiob at all timea 
in froot of Ita feD^ ao that be alepa forward 
wfaatercr distance b umv enlent with the plaster 
encaacd foot and bringi the normal foot op to bnt 
not paat the injured membec. 

AFVAJTtACES AXD DiaADTAinAatf 07 

Dimuirr KrrHODa 

From the patlmt ■ pwint of new there are many 
uofaTorable featmta which may follow fcactoie 
of one or more of tbe booea of the lower extmnfty 
Theae are (i) Pain and pcfJhle shock to the 
m u i syatmn (t) Ion of time (j) eapenae of 
treatment, with special reference toooapUal and 
nnglcal feei and PoMfble appaxmtoa. and per 
ibtcnce of duahiUiy dtb^ for a long time or 


pennanaitly Prolocgcd <b petraamt ifiBlEtT 

may be doe to defanuItT debyrd 
mdoa (paeodarthroab) interfereaa afU tfei 
fun ct io n , contractnrea and ctruequeat btetr 
eoce with action of njnadea airi £j, 

cnlatory dlstnrhance as manifested by tvtflh, 
and loaa of tolerance to kpw tm^entHro,^ 
painful fool due lo atrophy of bone ui Ep- 

men tons struct area of eitber acute or chnxEC ^ 

Tboae wbo are tamIHar with the itdafipe cf 
plaster tp p B e a t kc and portopetatfre treUHwt 
of patients who have saffered nactorcs bekw tie 
kntt be&re that the above unisronbe cte- 
csml tan a or sequeic are in large measare I rcfdcd 

by tbe nae of a tedudgne which pem n if ady 
protected wei^t bearing. 

Pais aJ suck tr uwaj lyitm. Sw k k 
poaiflJe for soefa pexsona to be cct of bed faHj 
ditaaed and to cany on many or moA ledrala 
within a few days after fnji^ the effect ipea 
morale b striking The natcral effects of nd 
Improvement in morale are to rntnlmbi- tbt b- 
i-bfwwt» cf that train of sytoptoms r i -mwtml j’ 
lefmtd to as traumatic nenrastbeali or era 
that mere sohtlt lynqttosatology knon u 
rifilstraria. 

Xmi riks. By means of the t p p D a t k n ef 
anparlded to tbe ia jui t d (t b peaBie 

forpTofeasaonl hnvfnji mttn to fehos tofsfl 
tetiWy within a few boms after the dme cf b- 
Jury in the caae ef fra dn iea of the loot er ihort 
tbe anile Joint, or within a month in tbe case ef 
fractures a the leg The above refers to tesdu 
In in which cy er ati v e methods lo tht me 
of piano wire or pm fiyA-i ue not used tr it 
an erfW date If soch methods are iasdtnted 
(OriawtJd, Andtrsoo) ^ , 

Although we have not empiored in oor mok 
any of the inerhorfa, eipeciafly that of Aadsmu, 
which make poashde eariy protected weight Ikk 
ing In tbe <•»«« of fra dni TS of tbe shaft ef the 
femur It would seem that soch a ccntrUrrlico u 
thai made by Anderson b the Inevitable re yita 
Unp co v e in dU In the treatment of fnctnra 
tbe knee by a rimllar technique. StneeAndff*** 
dtscriptxc of Ids ledndqae seems lo pw ™ 
iMchanical reasocablcBeas of the nfflhfpr pia 
method, and doce tbe remits reportwl by taa 
tbe cmnparativeiT small number of sort®®* 
who have employed b» method are to >*t**^^ 
and apparently free fran ibk. It 
Gkely ttot in the near fntnre h certam l ekQ™ 
cases, at least, we wffl find petsens in wide 
parts of the continent retarmng to fell oc^o^“ 
within a few days after having suffered a tisai« 
of the ihaft of the feanr. 
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Although immediately followmg the mtroduc- 
Uon by Smith-Petersen, of Boston, of the flanged 
nail there was a somewhat general belief en- 
gendered that such fixation would permit early 
weight beanng, and although, m fact, m many 
cases the results of partial weight beanng assisted 
by crutches were satisfactory, I beheve I am 
correct m statmg that today the majonty of sur- 
geons have reached the conclusion that attempts 
at walking with weight beanng upon the mjured 
limb m less than 3 to 4 months from the date 
of accident is inadvisable unless additional methods 
of protecting the mjured bone are instituted 
In addition to business men, clencal workers, 
physicians, surgeons, and members of the legal 
profession who, as here mdicated, are able to 
return to their usual activities almost immediately 
followmg fractures at least below the knee, house- 
wives and mothers are usually able to carry on 
with their necessary duties with only a short 
penod of absence from the home Again, in so 
far as household activities are concerned the fact 
that domestic servants have to remain away from 
work for only a few days m consequence of a 
fractured ankle or broken foot is of importance 
both m that the routme of the household is not 
disturbed and, in so far as the mjured individuals 
themselves are concerned their employment is 
mamtained Moreover, pupils and students at 
schools and universities are able to carry on with 
little time loss In this connection, too, I should 
hke to express the opmion that contrary to the 
general behef the value of such young people’s 
time is equally if not more important than that 
of older persons 

Until such time as Workmen’s Compensation 
Boards and insurance compames have the matter 
placed before them m an adequate fashion by 
their surgical advisers it will not be possible for 
employees to return to work until final consohda- 
tion of fractures and return of function has been 
obtained Nevertheless, the very fact that with 
the speeding up m industnal operations the 
number of acadents is likely to mcrease wiU, I 
beheve, make it imperative before long that on 
the one hand savings to industry and, on the 
other hand, increased earning capacity on the 
part of the employee shall draw forably to the 
attention of both commission and insurance com- 
pany the importance of dem andin g that patients 
with fracture at least below the knee be treated 
in a manner similar to that recommended in this 
contnbution If, as seems probable, a shortage 
of labor in all directions m consequence of war 
activities becomes acute, there wfll be an added 
demand for the shortest possible penod of lay-o5, 


particularly m the case of skilled workers Un- 
fortunately, m consequence of the past 10 years 
of inadequate employment the supply of skilled 
workers has become lamentably short 

Expense of treatment Recent data with regard 
to the expense to the commumty, the mdividual, 
or other organization responsible, have shown 
that the greater part of the expenditure is on ac- 
count of hospiti erechon and upkeep If im- 
provement in surgical care is to result in better 
end-results and a shortemng of both temporary 
total and temporary partial disability, there 
seems to be no reason why surgical fees for the 
care of individual fractures should in any way be 
reduced If it be possible, and it is, to treat 3, 6 
or 8 persons rather than only i individual with 
the employment of but i bed, it is evident that 
the erection of new hospitals will be numimzed 
It IS true, of course, that the more mtensive the 
active treatment which is earned out, as is the 
case when a rapid turnover takes place, the cost 
per bed per day is mcreased, nevertheless, in the 
long run the cost of hospitalization in so far as 
fractures of the lower extremity are concerned, has 
been and will be enormously reduced 

Although there wfll, I believe, always be a cer- 
tam demand for the employment of those pro- 
cedures which are grouped under the heading of 
physiotherapy in a small selected group of cases. 
It immediately becomes evident as soon as a 
method of early protected weight beanng is em- 
plojed that the necessity for prolonged employ- 
ment of physiotherapy is either completely 
eliminated or much reduced 

Persistence of dtsabtltly With reference to the 
persistence of disabihty either for a long time or 
permanently, and this refers equally to men 
commg under Workmen’s Compensation Com- 
missions and to busmess executives, professional 
men, and others, this may be considered under 3 
separate headmgs (i) total temporary disabihty, 
(2) temporarj' partial disabihty, and (3) perma- 
nent partial disability 

Since total temporary disabihty is reduced for 
many classes of persons to the matter of hours or 
days for fractures of foot and ankle, and ap- 
proximately to only 4 weeks for fractures of both 
bones of the leg, this feature of such fractures is 
m large measure ehrmnated This is true although 
temporary partial disabihty does, m fact, to a 
certain extent take its place, although for many 
persons the disabihty suffered while the pro- 
tective plaster is being nom is more theoretical 
than real Although permanent partial disabflitv 
following fractures wfll never be completely 
elimmated because the original trauma not infre 
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•affidendy fired to prevent diipbcoMnt ud to 
penult tpOTct u enti of knee »nd &nkle lointt. At 
this diae we coitocnarily employ gentk muta^ 
end hnUnt for a few dayi and Induce the paticat 
to attempt movapaita m the anfc?e ^oiot to brmj 
aboot derriflertop of foot to at least a rtght angle. 

As a rule, on the twenty fifth to the twenty 
el|j]th day foBowlof infnry we have fotrod that 
ahsolirtdy all edema has nbclded and that fim 
don at the Bte of fractnre has hnrrtfTw tuffickody 
stable to permit donlilexioD of the foot without 
any tendeoev toward digihewnent or bemfing 
A walking, tinpadded plaster b then appQed over 
a dik itoddng aoxadiog to the teamlqoe de 
scribed for fnetores of tlu foot and anUe, bot It 
is extended to about the action of the middle 
and upm thirds of the Since, od the one 

hand, tme is no necenty for the phuter fittfaig 
SQDglv to the lUn above the knee }clQt, and oo 
the other hand, on account of the cose idth which 
the thigh times are moldetL no attempit U made 
to make the piaster fit snn^ at this paint, i or 
$ layers of either sheet waddmg or fianndetto are 
appfled b e twee n the piaster and the skin above 
the knee }olot. Trst More the plaster finally sets 
tbs uppe border is tamed down so that do 
cutdfig edge will be prod'aced. The r^nfordDg 
pis Stef •of Faria sdms b carried weQ above the 
site of fracture so uat ctitin od the drcolar 
plasters at this pcfst win be mloimixed. Assooo 
u the pUater h^ dried a felt heei b fixed to the 
bottom of the plaster u reammeoded for free 
lures of the foot and ankie. 

We have fdt that U b rather important when 
the parient first begins to walk t^t be be la- 
Btmcted as to the proper gait to employ Since 
the knee and ankle Joints are compiementary be 
is advised that whether the frnitnn eitmi sWre 
the knee or not no osefol putpoee b jpbrd by 
attonpting to ^ the knee Jofnt b walking He 
b instiucted to keep the bjored Bmb at aD tfiMS 
b front of its fellow so that he steps forward 
whatever dbtnnce b coovalent with the plaster 
encased loot and brings the normal foot up to but 
not past the bjured member 

ADTAJTXACEB AICD mSAlTTAXIAOEl OT 
mrmerr uxTHuna 

From the patient s point of view there are many 
nniavarable features which may foDow fractaie 
of one or more of the bones of the lower eitronlw 
These are (i) Pahi and possibie shock to the 
o erro os system { ) loss of time (3) cnici s e of 
treatment, with spedai reference toooepital and 
sorilcal fees and possible appantns, ana (4) pet 
f ltfi^TWT of disabiHty dtbo for a kaig time or 


permanently Proiooged a. 

may be doe to deformity defayed iEDiam& 
nnion (psendarthrosli) Lstefeitnce wltk jefw 
funedoo, contractures sad cansetjoent knafe 
eiK» with action of tausdes and (j, 

cuiatory dbtnrbance ai nanHested by m5S» 
and loM of toiennee to low leopentam, i3 
painful foot doe to atrophy of bom tad fev 

men tons structmea of either aente or ehrtok type 

Those who are famffljr viih ^ 

plaster apfiHrstfcsi and postonaatfreGoSat 
of ps dents who hare saSered bactures brirv tk 
kfitt beOeve that the above unftToaUe cod- 
comltanti or sequeLc are in lain measure trclU 
by the use of a technique which perF lti exrtj 
protected wri^t betrlof 

PaU sW umM fa manta sytiem. gmv a b 
pcsriblc tor sach persons to be out ef bed foSy 
diesKd and to cany on many or meat Kthddei 
srithin a few days after the efiect spea 

morale U striking The ci mck 

Imnrrrtsnent in morale arc to iIk b. 

rlAmro of train cf symptecDS cocuKDiy 
referred to as tianmalic nenrasthesb or era 
that mere subtle symptcoatcilcgy knon u 
suxbtroab. 

I«o tf (fsu. By means of the ip^JWtioB «f 
ospadded plaAer to the iojnred Emb b b poaUe 
(or prof es&oaal and business men to retcra ta bfi 
setmty within a few boors after the doe d u- 
Joiy In the cam of fnetstes of the foot or thoet 
the anlie JofoL, cr wuhin a mooth b the cue si 
fractoTcs the leg The above nriers W rmlu 
b cases b which cceradre methods in ike icok 
of piano wire or pin fixarion arc not used cr ^ 
an carlkr dote if soeb methods ire b i rirftri 
(Griswold, Andeiaoo) ^ , 

Although we hare not employed b cur a* 
any of the methods, cspecfaJly that of Ande>*T 
w bwb m-^ke ppaiDJe eiriy priected wri^ tea 
bg fa U» r»ie cf fractnres cf the shaft of the 
lenrar U would lean that ioeb onuiloti®® 
tha t mafU by AudeTSoa b tbe bevitahle re mit a 
ImprOTeromta b the treatmenl of fasetm^ s bao v 
the knee by a similar technique. SinceAndoso^ 
deacnptkA cf his lechakioe scans to wceiT W 
rTwt4t«nlfid reasonabkoess of tbe nraltl^ 
method, ■nti tirv» the results reported by bnP 
and the comparatlTeiT snail numbei of 
srho have empVaj’ed hu method are so aimxtixT 
and apparently free from rbk, it 
Ekeiy b the near future fa cotaia idttOT 

It we wiD find persons b wide 

parts of the cootbent returning to 

within a few days after having suffered a bartai* 

ti the shaft cf tbe femur 
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Although immediately following the mtroduc- 
tion by Smith-Petersen, of Boston, of the flanged 
nail there was a somewhat general belief en- 
gendered that such fixation would permit early 
weight bearing, and although, in fact, in many 
cases the results of partial weight beanng assisted 
by crutches were satisfactory, I believe I am 
correct in stating that today the majority of sur- 
geons have reached the conclusion that attempts 
at walking with weight bearing upon the injured 
limb in less than 3 to 4 months from the date 
of accident is inadvisable unless additional methods 
of protecting the mjured bone are instituted 
In addition to business men, clencal workers, 
physicians, surgeons, and members of the legal 
profession who, as here mdicatcd, are able to 
return to their usual activities almost immediatel} 
foUowmg fractures at least below the knee, house- 
wves and mothers are usually able to carrj'' on 
with their necessarj' duties with only a short 
penod of absence from the home Again, in so 
far as household activities are concerned the fact 
that domestic ser\'ants have to remain awa\ from 
work for onlj a fen daj's m consequence of a 
fractured ankle or broken foot is of importance 
both m that the routine of the household is not 
disturbed and, in so far as the injured individuals 
themselves are concerned their emplojunent is 
maintained Moreover, pupils and students at 
schools and universities are able to carry on with 
little time loss In this connection, too, I should 
hke to express the opinion that contrary to the 
general behef the value of such young people’s 
time IS equally if not more important than that 
of older persons 

Until such time as Workmen’s Compensation 
Boards and insurance companies have the matter 
placed before them m an adequate fashion by 
their surgical advisers it wiU not be possible for 
employees to return to work until final consohda- 
tion of fractures and return of function has been 
obtained Nevertheless, the very fact that with 
the speeding up in industrial operations the 
number of acadents is likely to increase will, I 
beheve, make it imperative before long that on 
the one hand savmgs to industry and, on the 
other hand, increased earmng capaaty on the 
part of the employee shall draw forably to the 
attention of both comrmssion and insurance com- 
pany the importance of demanding that pabents 
with fracture at least below the Imee be treated 
m a manner similar to that reconamended m this 
contribution If, as seems probable, a shortage 
of labor m all direcbons in consequence of war 
acbviUes becomes acute, there will be an added 
demand for the shortest possible penod of lay-ofif, 


parbcularly m the case of skilled workers Un- 
fortunately, in consequence of the past 10 years 
of inadequate employment the supply of skilled 
workers has become lamentably short 

E.\peuse of Ircalmcnl Recent data with regard 
to the expense to the community, the individual, 
or other organization responsible, have shown 
that the greater part of the expenditure is on ac- 
count of hospital erection and upkeep If im- 
provement in surgical care is to result in better 
end-results and a shortening of both temporary 
total and temporary partial disability, there 
seems to be no reason why surgical fees for the 
care of individual fractures should in any way be 
reduced If it be possible, and it is, to treat 3, 6 
or 8 persons rather than only i individual with 
the employment of but i bed, it is evident that 
the erection of new hospitals will be minimized 
It IS true, of course, that the more intensive the 
acbve treatment which is earned out, as is the 
case when a rapid turnover takes place, the cost 
per bed per day is increased, nevertheless, in the 
long run the cost of hospitalization in so far as 
fractures of the lower extremity are concerned, has 
been and will be enormously reduced 

Although there will, I beheve, always be a cer- 
tain demand for the employment of those pro- 
cedures which are grouped under the heading of 
phj'siotherapy in a small selected group of cases. 
It immediately becomes evident as soon as a 
method of early protected weight beanng is em- 
plo>ed that the necessity for prolonged employ- 
ment of physiotherapy is either completely 
ehminated or much reduced 

Persistence of disability With reference to the 
persistence of disabihty either for a long time or 
permanently, and this refers equally to men 
coming under Workmen’s Compensation Com- 
rmssions and to business executives, professional 
men, and others, this may be considered under 3 
separate headmgs (1) total temporary disability, 
(2) temporary partial disability, and (3) perma- 
nent partial disability 

Since total temporary disabihty is reduced for 
many classes of persons to the matter of hours or 
days for fractures of foot and ankle, and ap- 
proximately to only 4 weeks for fractures of both 
bones of the leg, this feature of such fractures is 
m large measure ehmmated This is true although 
temporary partial disabihty does, m fact, to a 
certain extent take its place, although for many 
persons the disabihty suffered while the pro- 
tective plaster is being worn is more theoretical 
than real Although jrermanent partial disability 
following fractures wiU never be completely 
eliminated because the ongmal trauma not infre 
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qoetitJ) dim Injuria to oKotial aoft tlnoei u 
>1^ nj to bofta and althcra^ early protected 
'•.eljriat bearing •will not lake Uje place ol ikfllfnl 
carij redi>ctJoo it b Dcvertbelcn true wcbeCeix. 
that man> of tbe causa for pennaoenl panlai 
dbaUIit\ are a^TiIded bj the cmplojTneDt cd tbe 
unpodded plaster and Immediate r^ht bearing 
and ioccnioticm upoo tbe Injured limb 

Tbe canao ol pcolocged or pennaoetit dmbOIt) 
ba\-c been stated Hoarerer It b bi order I be 
llcve to naake the foJkjwlng remarks 

I It is CTr-KJent that witn r^ard to defoonity 
immediate skilfijl treatmeit snlh uacl anatom 
leal redaetKS of dispIaceiDent aa nearly as 
possible b of paxamoant importance It b abo 
tree that In too man} patients delortnitv nartlcD 
Uri} of fractures abmt tbe ankle kdat, Jrv-etopa 
secondarily as tbe result of too nnprotected 
arWjl bearing upon tbe Injured limb ^nce 
patlrets, who are able to carry on more or leas 
compWttl vitb their ttfoaloccupailocES, are rntreb 
len likely to cocopbln of tbe length oJ time re- 
quired for complete cooaoUditlaa, tbb aeccadary 
eaoae of ddonnlty U oot Hkel} to complicate tiw 
progms of tbe case. 

a The quollcn of debt-ed unioD is ooe ahldi 
baa been dianasai In a large meaerre in tbe 
pre c e d ing parimpb. I mib h o we>'er to make 
tbe fUteioent that ia ro} opioloo tbe fact that in 
practioally aD texibooka on gepe i al aurgm tbe 
ten^ of time indknted for Knod conaobaatlaa 
in fracture repair ti too sbort So&ieot tltmlkn 
has DOt been paid b} maor sorgeons I tbe 
differentia tMO of earl) ffiatJon b} prendsknaj 
collas at tbe Bte of fracture ood oxisofldatlon of 
sufficient ftroigtb not onl\ to hear aright but to 
le sbl torsicn and bending strains There can be 
DO doubt io m} opinion that mane paUcnls are 
subjected to operatlor for booo grafliog or per 
haps other procedura mltb a dtagno^ oi delB}rd 
tm'oa on account of tbe optimism on tbe part of 
tbe attending ncceoQ re^^xding length of time 
required for cocsolldatkn of ccrtaiii fractuira 

y. NoG-onkn or pseudartbroaii with deftmte 
adventitxias bursa formation in co o setramce ol 
liquefaction of tbe osteoblast ematous Uasue un- 
quntkiQabl} occurs and is exhibited at one stage 
dUT^ tbe coarse of bone repair Tie all have 
teen fact casa dot b there an} differroce f 
o^loo as to tbe Deertsh} in sucli casa of sonoe 
ahat radknl mlerfetence with view l removing 
the tissue bet wee n tbe bone ends and usually the 
insertion of bone graft- I believe I am correct 


in making the statement that lb: Indian d 
pseudarthrosb in thene paticnu irratfd h an 
gcons. who ha\T beccro fjprfTar ^ j. 
technique of eariy proteoed sriglu lejifei, b, 
been enormously less than that wmatned W 
surgeons wbo have contnmed to treat fnaarej 
b} other methods. Our long opcfcacc cf ir^ 
prosimatdv » >-eaTS In tbe tresinwi d fea- 
dreda of fractara of tbe ankle Wot sad kj ty 
means of the uimadded cast and eady protected 
weight bearing has resulted b but ooe a* cf 
non tmfco, although during tbe same peried mam 
casa f ncm-amoo have bw tefetred t « Uck 
had been tiated bt other methods 

In previoni ccntrfbutioo 1 ndened to u 
anxle by Kueolscher which cnfortinUrtT »hi 
as I know has not been con ffiiu c d bv Ecg&k v 
-kmerican Investigators. In this article Koeu 
seb er Indtcala tlut erper im eota bv hlnseif lad 
others- more cspeciat]y Kcispecher hate creaed 
that If durmg bone repair tbe new caikn ts kept 
emder tbe innaeocc of tiactkn- psndijtltra*f ii 
the rrsuitt but if under the Loffucnce of prcfurt 
bom unjco may be eipecteA I oibet words, br 
pQlhsg Lbe fragments aannder bbrous tain rr 
sulu and bv pressbg them together bmr cmia 
ettcua ^though lit a prtwriy appUed walUsg 
piaster but bltle sreigbt U cerw trpco the boot 
eetds. prik^ anioos moo b leekalqoe hare bem 
made there is bot little hlrfThmd d ffistrsedea 

Manv of us are of tbe optokn that waHiqt 
upon the fractured Imb nsults b tcunuladoa cf 
bone CDco^ldatia b the tame ninuer u iku 
pcoccihire btrodoced bj Owen Tbomu and p:ps- 
lariaed by Sir Robert Jono, name!} that cf « 
posure hwmmfTlTtg the bcoc ends b cases cf 
nofumlon. 

4- Space Dm! ta lions do not pennit ctwidea 
tloo of the vaiijQj facten which result in \BiB 
ierttsee srith Joint funclioQ which folkrw fractara 
and tbe more or less inevitable tod nece»air} 
period of fcation- It would seem evldcDt bew 
ever t>mf at least a hnportarit iactews Inve aa 
I fluence upon luch unfavorable leqoeix On the 

one band the pen-aithribc stroctaret, Egime^ 

tendons, and tendon ibeathi, aa a cD as other tea 
specific soft ftmetura have a tendency t 
tract to Use positkat mnlntainrd daring the wrW 
of rest. It b foe this rasoo that a * 

surgeons prefer to emplcrv a method , 

described best as that of eai^ 

CbamponRrt, ifeoefl aod others) The 
Important reasoo. b my epodon, for latcn ouCJJ 
with Joint function with tbe drvekp^ fa »«* 
f «■-« of actual ankviosis Is that cf 
cortiUge and Qgamentous structure* ahloi aa 



GURD AMBULATOR! TREATMENT OF FRACTURES 


heve takes place pan passu, with the invanable 
though usually minimal decalcification of the 
bones about the site of fracture 

As the result of weight bearing dunng healing 
adequacy of the blood supph to the injured limb 
IS usualh mamtained, in consequence, atrophv of 
cartilage, ligament, and bone is minimized and 
loss of joint function due to this cause is avoided 
In so far as the tendons are concerned, although 
no movement is possible in a well apjilied cast, 
these structures attempt to move and, in fact, do 
move within a limited range In anj event it is 
unusual when fixation is removed to find an\ 
considerable loss of joint function If the position 
of the joints has been properl} provided for prior 
to fixation. It usualh requires onU a few minutes 
of active movement before complete return of 
function IS established 

5 Contractures and interference wath action of 
muscles and tendons has been referred to in the 
last secbon The fact that marked muscle atrophj 
occurs wath shortening of the musculotendinous 
s> stems, which are placed at rest during the fixa- 
tion penod, IS recognized by everyone who has 
treated patients with fracture of the lower ex- 
tremities either in bed or on crutches wath a 
dangling hmb Although a properlv applied, un- 
padded plaster cast so fixes the joints of the limb 
that practically no movement takes place, such 
fixation does not prevent contraction and sliding 
of the muscles and, to a lesser degree, of the 
tendons \The fact that muscles which are induced 
to exercise against a fixed restraining force may 
be kept normal in size and activity is well known 
Incidentally, the contracture of such muscles is of 
importance in stimulating a more nearly normal 
blood circulation through the hmb as a whole'! 

6 Circulatory disturbances, w hen the hmb fifst 
becomes dependent after prolonged bed rest or 
following the remoxal of a padded plaster cast, 
are such common phenomena that they need 
hardly be referred to here [Perhaps the most 
staking observation which will be noted by the 
surgeon, who has not previously used unpadded 
casts with early weight beanng, will be the fact 
that following removal of fixation the amount of 
swelhng which takes place in the hmb is rarely 
more than mimmal, since the application of a 
plaster about the limb after the latter has been 
completely freed from interstitial fluid evidently 
prevents stretching of the interstitial spaces and 
protects the valves of veins and lymphatics from 
strain At the same time stasis of blood in the 
capillanes and smaller vessels is rendered im- 


possible The necessity, therefore, for prolonged 
protection of the limb following removal of 
plaster is not necessary nor do such patients com- 
jilam of discomfort dunng cold weather^ 

The author has upon several occasions 
published contnbutions regarding the condition 
which IS described as acute bone atrojihy and to 
which Sudeck’s name has been applied It is not 
mv intention at this time to dilate upon what I 
believe to be the causes of the exhibition of this 
condition nor to discuss in detail its prevention 
or treatment other than to say that in our ex- 
perience the most favorable treatment for the 
condition, when exemplified in the lower ex- 
trcmitv, IS the application of a walking cast and 
the resumption of active function in so far as 
weight bearing is concerned The comparatively 
large number of cases of this extremely^ disabling 
condition, the prolongation of disability among 
patients who have been treated either in bed or, 
more especially with a dangling limb, and the 
almost complete absence of this complication 
among our own cases has convnnced me that 
acute bone atrophy in the lower extremity is 
more surely avoided by the use of a technique 
which permits protected weight beanng during the 
penod required for consolidation of the fracture 
The advantages of early protected weightbear- 
ing have been indicated at some length The dis- 
advantages are pnmanly two The less important 
of these is that a certain amount of skill in the 
application of the unpadded plaster is evidently 
required This, howev'er, is not a diflicult matter 
The second objection is, I believ^e, more im- 
portant With few exceptions the patient must 
be admitted to the hospital and, except in the 
occasional case which is seen pnor to the develop- 
ment of swelhng, bed rest with suitable support 
and posture must be available for a few days until 
all interstitial fluid in the affected limb has been 
dissipated I believe, moreover, that re-admission 
to the hospital for change of plaster when the 
latter wears out will in the long run prove more 
satisfactory and consequently desirable 
A sufficiently large number of patients have 
been seen who have worn the iron stirrup type of 
heel such as has been recommended by Boehler, 
and also the felt heel as recommended by me to 
be able to state with assurance that patients who 
have worn both forms of apparatus are unani- 
mously in favor of the felt heel both as far as 
actual ease of locomotion is concerned and 
specifically with regard to the weanng of a 
suitable boot or other foot covenng 
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D iscussion of ■argfcai ledudqne u 

I often considered to bdoog more to 
the art tEu to the actence of sor 
gerj lio»e'’eT in tearVan repair avrcct 
technique Msed opoo pciadples dexhred both 
from experimental data tod fimtfl 
b imperath-e if see hope to Kcnre prlmaiy ondla* 
torbed beallQf U e have busied ounelves a freat 
deal vith the facton aod salefoards which mah*. 
for CDdplete aiepcb. Drml^ arid other top- 
pfict tre chertel aod rechecLed caieguards and 
ndei provide the utmavt aamrarKT humanly 
poadble that sterile and aseptic ex 

actly that But we have been so QrrpfJfd with 
the bacterlolo^cal tide of surgery tint we have 
tetwied to neglect the techidqoe ui handHtij 
Ustues It b of coune important thtt oo bac 
teria be iotrodoced loto wooxida, that poasiblv 
rrai the air In the opendng roan be sterihsed 
but U b abo iffipartaot that the surgeon doe* not 
kin oc baptlr t^ viuHty of Eving oeOa. Doleat 
the tmg e oc b wfUfog to take the and ba* the 
patbnee to vgrt tlmriy and arefuIlT to develop 
what Bubo^ bu to aptly caBed the ^irtumado 
technique, be cannot hope to aecure auccesaful 
renlti la the surgery of tendons of the hand. In 
few 6el^ of surgery do minor dbturhaitcef of 
wocad beaHog interfere ao aerrausl) with the end- 
result as in tendon repair 
Much has been aaid abool the geotle handHng 
of tissues but imtll wraaalw {uit what ve mean, 
we arc Kelr to go on crusWig, bralsbg and de- 
YttaHshn' tWse without reahxuig that methods 
of tisTwHlng tbsnes, wUch may yield atbiactoty 
heafins In such procedure* as bemkitaniy or 
appenoectocDy may prove a complete faihm In 
ivif r»»<> of tuiKij Small bits of necro- 

Hrfng tbeue dbtal to l^tuiei, snail hematomas 
■rwl coOtctkdS of teium, e\Tn an occaskmal 
stitch absccaa, U these do not give rise to senoos 
infection, may not impair the result of a heml 
otomy HcFwm-H- such b not the case when we 
come t the repair of tendoos. The peat com- 
plexity of the tissue* of the b*Tid the lowered 
Fmn eSa ElfputSMW W %'Mimf rwthvMm CaJiwIj 
Uab^ Sekaot cad Puacrext MaavEicl Ungctil 
F i i'ca U d m tbc a« Fra dJU f* cu atkn Tiaxoa 

briwt ClciJcal Ccasra* atUa Vwmcaa CaOrra cS Sagmv 
l^lacWpkw. UrtobcT C-w OK 


lemperatuie because of its peripbenl itnslsai, 
and iU vulncrabilhy to tnfeetWi coupW hi 
the pccubnritle* of beaHng of tento iueif luU 
tfafa field a difficult CPC In a hkfa In i-htampriTMrj 
healing Each step In the haodEiy of dmx tea 
pcepaiatlon of the skin to decoR and appSaikn 
of the dreating and spCnt b inqurtsut sod bu 
evolved often we must confe*, rather ^ piin/d 
trad and error than by intelligciit jradeux 
Tbe iostrumeoti and nhne materbl are nh 
tixeix (inmle. Few U any spccblinstiuiuitsut 
required. The large tbsoc /orctns, hemcatsti, lod 
needle* so commonly used, nowerer sit to* 
coarse fer tendon tep^ and heavy Ugitures ud 
suture* cannot be used. Hemcatats ^ the exa- 
qullo or Hsbted variety without to^ coabte tk 
smgeOD to catch blctdlag veaMls acesnueiy sith- 
out grupios large unoncu of gim-mBiiing tEoue 
Fbe dsneiOTuep* with teeth, lodi as Aonokr 
cepa, art eardlfnt for hoodihg trsBcs, whOets) 
fiiK tbsne fotcepa without teeth are niM b 
plckiag up the deUats nerve oc tendon ikiths 
N-»Tin retractm with small tarmw acoocth bbdb 
CD one end and hae cats-paw on the cfho 
and a ■afr u iH type of seiall "bbm tetisctm 
with accDcwhat broada blade*, are very laefd 
Anenryim needle* and fine carved tolnre or 
riei* are vajoaide for pudngt Olden* bcntbcoo, 
as are also small Re v adin netdlo with tf'snt 
i-nrVt Fine bladed spatulas often sene vdl Iw 
retraelma tendon*, ner\‘ei, and biood vtad* 
during dnarctloo. Sdsaori of tbe manicure type 
enable the wrgetio to cut silk Ggitnro dos^ 
the knot. For mtuit and Dgature material ts^ 
b no doubt In my nTind as to the sdvantage* a 
pbrn untreated silk. There b ttxoe lack of chd^ 
bo^rva as to the dae* of silk sUch dKi^ “ 
used in tendon repair Jiuch of thu confakn B 
due to the iact that manultcturai of 
iilk do not follow a unlfocm lyitan cf 
siies Some brands go by letters and ^ 
numbaa, and vay addom do we find asy 
Identicak The silk sboold be fine 
any catgut, escept poosIWy No- cax er oO^ 
ctiut. Sim A CccticeDI sewing ^ ^ 
finer fa thb or other brand* b strmg mougb w 
Ugaturea, for subcntaneocu doonre, 
suturing tendon when little tensioo b apecteo 
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When a stronger tendon suture is required, size 
D in Corticelli or a similar or even somewhat 
finer suture in one of the so called surgical silks 
IS sufficiently strong For very fine appositional 
sutures, especially for nerve suture and for appo- 
sitional tendon sutures the No oooooo black silk 
on straight atraumatic needles is excellent 
The needles should also be small so as to cause 
a minimum disruption of the tissues Short 
straight Carrel arterial needles are excellent for 
introducing the tension sutures into the tendon 
Fine round needles are occasionally valuable in 
tendon repair m a limited space and are used for 
subcutaneous closure 

For too long a time our entire concept of skin 
preparation has been an attempt to stenhze it by 
means of germicidal chemicals, and the test of 
the efficiency of an antiseptic agent was its ability 
to kill bactena m the test tube For a long time 
we quoted the values of antiseptics in phenol 
equivalents, disregarding its imtative action on 
the skin or its effect on healing afterwards The 
efficacy of skin preparation is determined by 
taking cultures from the surface and evaluating 
the antiseptic accordmg to the number of bac- 
terial colonies which appear after its use It 
appears to me that the real test of the efficacy 
of skin preparation is postoperative healing No 
matter how carefully the skin is prepared it does 
not remain stenle long, we depend eventually 
upon the skin itself to protect the tissues from 
external noxious mfluences Regardless of bac- 
tcnal cultures we are looking for healing and not 
necessarily for sterility per se Obviously a skm 
antiseptic cannot be perfect, chemical stenliza- 
tion of steel is nearly impossible and it has been 
shown that chermcal stenlization of catgut is not 
reliable We should, therefore, prepare the skin 
in such a iva}^ that while we remove as many bac- 
tena as possible, we still do not injure it so that 
it can no longer cope ivith organisms present 
Studies earned out by Koch on the compara- 
tive efficacy of skin preparation in clean cases, in 
which the nature of postoperative healing has 
been taken as the entenon, haxe shown quite 
dcfmitelv that there are fewer wound disturb- 
ances w ith soap and water preparation of the skin 
than following tincture of iodine, picnc acid, or 
other commonh used agents A similar stud\, 
madeb} Allen, Gibbs, and nijself, of SSi “clean” 
appendectomies in a consecutive senes of looo 
cases at Passavant Menional Hospital, has 
shown that wound infection or disturbance in 
healing occurred 14 times or ^ 00 per cent of 466 
cases followang iodine and alcohol preparation, 
- times or i 03 per cent of 104 cases follow mg picnc 


T^BLE I — DISTURBANCES OF WOUND HEALING 
m 881 CONSECUTIVE “clean” appendec- 


tomies 


SLin preparation 

No of 
cas« 

Cascfi 

with wound 
disturbance 

Per 

centage 

Tincture of iodine 

466 

14 

3 °o 

Picnc acid 

194 

2 

I 03 

Soap and vater 

221 

I 

0 S 4 


Table Correlation bettveen wound heabng m 88: clean 
dcctomics in a total of looo consecutive cases Included are all dis 
turbances in wound beaUnR all serious and tnvdal infections serous or 
blood> dis^arge of over 48 hours duration etc 

acid, and once or o 54 per cent of 221 cases 
following soap and water preparation of the skin 
Obviously, when so many factors have to do 
wnth wound heabng, we cannot claim that a 
lowered mcidence of wound disturbance can be 
asenbed to the skin preparation alone It is evi- 
dent, however, that the use of soap and water 
has not been associated with an mcreased number 
of wound infections, but that, on the contrary, 
primary healing has taken place in over 98 per 
cent of patients so prepared The absence of im- 
tative phenomena, the natural appearance of the 
skm, and the reactionless postoperative healing 
following careful washing with soap and water 
are so much of a satisfaction to the surgeon that 
I doubt if he would give it up It must be under- 
stood that the soap is not simply painted on the 
skin in the same fashion as an antiseptic It is 
used m no way as an antiseptic, it is used to 
cleanse the skin mechanically This manner of 
preparation is somewhat more time-consummg 
than pamting with an antiseptic, it requires a full 
10 minutes just as does surgical scrubbing of the 
hands and should be done as thoroughly and 
carefully It cannot be done xvith a stiff brush or 
coarse gauze but with soft cotton The soap 
should be non-imtating, the tmetures and vanous 
germiadal vaneties are much infenor to the 
simple, white, cake soap Except in case of emer- 
gency It IS well to give the hand a prelimmar> 
washmg m warm, soapy water for about 20 
minutes the day before operation, to nnse the 
hand in warm stenle water, and to cover it with 
a stenle dressing Precedmg the cleansing the 
hand is shaved if necessary and particular atten- 
tion should be paid to the nails which are cut 
short and cleansed xvith nail file and brush Prepa- 
ration of the skin m this manner proxudes the 
surgeon mth a surgically clean field untrauma- 
tized by antiseptics through which he may safelj 
perform an extensive surgical repair 
There are certain pnnciples to be followed m 
making pnmarj incisions, m enlarging vounds, 
or excising scars of prexuous procedures In gen- 
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ereJ uidtbm on tbe hud 4n made io tucfa ft 
wftT thftt the raulUnt ic»r doc* not cmtAct 
kftd to km of fuDCtkn. If pcmlble, « e meet ftToVj 
■Cfti* b tbe midnnft of tefcn or vnxt, ftod Kmr> 
mhkb ruA t rifht ftngica Co fkxloa cnaftc*. In 
oikca ihoold be *0 pknoed that the line of leo 
doQ repair b ovet k ld a dap peorided with ft 
g enero m imoont of subartaoe^ tbaue aod not 
ov the line ai aHn cutore. For the 

tit'A-wrt b the carpal tiiaoel are er p o a al b> a 
ba>'ooct-*hftped looikn (Fig ) Tbe palma 
hmb of the foQcnr* or b parallel to one 

f the ktagitadioftl palmar creaae* at the wrte It 
coDtmues tra ai veiariy paxalkl to or along • tran*- 
verae carpal creaac to tbe racGol or ulnar border 
of the wrwt From the wrbt t cootinuea up- 
-aaid cm the mt stbt qt lateral tide of the fovtarm 
currlng ahghtly toward the mldBne If the aar 
geoo c^erti geille tiactwo with apoogea on th 
tlln whDe cutting through It, the KsheutaDeou* 
vaacb mav be acen, grasped with hue henxMtaU, 
dMdcd, and Hgatcd as the Indrioo b deepened 
(Fig ) The tkm int-icnn b Carried oeeply 
tVim npb the subcutaneous acd deep fasaa ao that 
the flap b provided with a thkk vascular and 
fatty layer tiMoe to provide both a good blood 
supply for th itin and a good subcutaiiaNiB 
covtriDg over tbe underlying ote of repair WhDe 
raising the flap* the iMn n handled as gently as 

pemiUe it shall d not be crushed with bemo^ts 

or tiasne forceps. I\1th a little practice the skin 
can be retracted with one blade of a tissue for 
ceps, a technical pant which we have learned 
from Barrett Brown, It ti seldam necesaarv to 
grasp the skiri Firr pt occasicmallv during cloanie. 


Indsicm OQ. the dorsum of the arbt a liw^r 

lotl»n»titvolM«irfim(r]* ,) lt,,r»61 

or ulnar kagitudinal mcbkp otct tbe taeti- 
caipui, a tramveisc inasian icicw the carp™ 
and a loDgltudmal ccBtimistioo upsard « tS 
foreann. Eipoeore of teodaa b the pain ihocH 
be made if ponible through a tnitrrcne bvUh, 

In the dbtftl part of the palm and thror^ a 

tudiDal baaioa b the pseerdma] pan. Erpoqne 
of tcndccs b the fingni foOom* the 
dples. Flips shaild be made here abo, and tUj 
may be accimplbhed by combining ht^ bxgi- 
tuthnal with transvene IndBoas. The gode 
potnU for the lateral indsioa are the end* cf the 
transverse (hgital cresses which broe that Uk 
litdsioa lies well beck from the vulu mriice We 
may uncover tbe whole of the lesdoo b (Ik 
by a aingk longitudinal inosloo, but It b better 
to cross tbe hnro tran s Tersely near a firm 
CTcaae and cooUnoe the longitudinal 
along the apposite tide. Bv ca&bssbg seek u 
indiuan os the finger with a tJinsrcoe mddra 
b the pobn we can uncover the whole dtghil 
enuTK the fleeor tmdccs and be pronded mlk 
a good ikh) and nbentaneous flap to antr them 
Crposnre of the flexor tiftnn e£ the thumb b 
made cm the same priodple, u are alio IncMcw 
for exposure of the rrtoac* tndoa on the 
donum of the fmgox 

It la tmall> (he case howoe thalbsteadcf 
efectrve md^ccs the turfeoo nnst nale com- 
promises eeths with s vtamd already presat or 
with a acar and most adapt the rtposore b tk 
condidocs present The Rirge® must dUI iriil 
the mldlioe strhe to lecirre flaps t cenrr the 
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bite of operation, and provide these flaps with as 
much subcutaneous tissue as possible Each sit- 
uation IS different and the surgeon’s ingenuity 
often IS taxed to find the best solution to the 
problem A few examples will show the possi- 
bihties of such adaptation The most frequent 
wounds of the fingers and wnst are transverse 
and are seldom of suffiaent size to allow ade- 
quate exposure and repair (Fig 3) To enlarge 
them, as is so frequently done, by a longitudinal 
incision transverse to the center of the laceration 
IS a grievous error, since it produces a crucial 
wound with 4 flaps which come together in a 
point at the center The tips of these flaps are 
difficult to oppose accurately, are poorly vascu- 
larized, and tend to become necrotic The longi- 
tudinal line of skm closure following such a pro- 
cedure directly overlies the site of tendon repair 
and contracts during heabng 
Enlargement of an onginal transverse wound 
may be made by means of longitudinal incisions 
distall> and proximally from either end of the 
onginal wound If it is necessar}' to cross the 
carpus and go down into the palm, this may be 
done, as outlined, by a transverse incision parallel 
to one of the carpal creases and continued as a 
longitudinal incision on the hand A transverse 
wound on the fingers or in the palm also may be 
enlarged by longitudinal incisions from one or 
both ends of the onginal wound 
In the case of scars from the onginal wound or 
following previous operations, the problem may 



Fig 3 Wounds of the hand and forearm are usually 
transverse and maj be enlarged to provide better access 
by incisions from either end, as indicated by dotted lines 


be more complicated (Fig 4) It may be advan- 
tageous to mclude the scar in the incision (Fig 
4a) and in this instance the cutaneous scar should 
be excised back into healthy tissues so that the 
resultant skin edges are soft and are provided 
with a good layer of subcutaneous fat At times 
It may be advantageous to ignore the onginal 
scar altogether and make the exposure through 
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ibe rte d dectawi (Fig 4b) In BJct cues the 
•car vHl be dtostcd cn ooe ot tbe fl&ps atwl srBI 
be uDdennined to rsUbig the flap. Cartkocccs- 
»ai> In undermining the sou to that the BOTgeoo 
doa not Injure edbcTenl nmes and tendons on 
the ooe ha^ ot kt\-e the scar too tWn on the 
other that cmpromisiDg tbe blood supp)> and 
nmning the danger of It may oe w»e 

occaaJooany If the icar Ii eerj th?n, to and 
suture It rather than risk its aubteouent necrods 
(Fw 4C) 

Cartful bemostasii h oeceaair^ not only foe 
good -uuallxatkn of tbe operathT held bat alao 
for tbe pm'cndaQ of bermtomas •nA ooatng 
into tbe tissues after closure. Fm^oent apoogtng 
should be tntlded, since no matter bow car^tUv 
we Sfccgt and avoid -Mping tbe operative fieli 
a certain amount of tlsM damage b Aw In 
tbe caae of tbe band we are able to matnmtn a 
bloodlets held u locg as necenir) to perform 
even tbe moat ertensn-e repair B> meana d a 
blood pressure ppvatus the surgeon can coairol 
bleeding, can malnuin a definite known preasnre 
os'tt 1 broad area d tbe arm, and esm rekaae and 
reapply it at vtIL I cannot lav Just berw kog tbe 
ti t wi re of S50 to rdo milQicrtisi of merairy can 
be main tained, bu t sre have never foond It neoMary 
to releiae It until tbe opentke baa been coat- 
pieted. The SDuemt of pressure oeeesaar) to eon 
trol b em o r ilu ge varies socnewbat from pstiat to 
patient bat b osoallv 1 « to tdo tniliugetas of 
me nau y even In young diUdfetL Tbe pressure U 
not cootinued withoat inlerriqxioa for tbe or 
j boor period of tbe operatko. It b intermptrd, 
bowe\-a' In the Intoeat of bemostasii rather than 
becaose we fear Its coDtinocos maintenance- 
During an operadtxi under st^ygmomanometer 
hcTTwsHtb CO an mllQmetm oj m er cu ry blood 
\'caseis art visualized, %-enous oodns appears, and 
bleeding polots are grasped and Opted as the 
operatke proceeds. As aooo as the dWetkn has 
been completed I e. as sooo as teodoof and 
nerrei have been located and freed and the mr 
ceoD has oathned hb plan of repair the enff Is 
deflated and gaoze pr essure Is msmtsbed od tbe 
woond for se^Tral minutes. As soon as tbe enfl b 
released a marked sdlvc hyperemU occora and 
game pressure must be kept up until this begins 
to mhaide, st whkh time tbe gauze b remo^ 
and bleeding vessels are graced and ligated- 
After an active bleetfing bu bra coolfoOed the 
p rea s nr e cuff may be reinflated and tbe repair 
completed In a bloodlesa field. Since tbe dime 
iko has been accomplbbed no mote ^-esscis are 
divided. Tlsfue oozing cannot be controlled com- 
pletel} b) ligatka and in order to prevent this 


OQziog after ckaare of tbe aonrd, the bbod tees 

sure cuff shoold not be released mrtfl tb: vrmtn 
ditasby has been applied. Ibe cfc«d acAh 
covwed with a larjo amount of fluffed 
octaSMially a sea ipcuge, winch b bandmd cd 
i^T Tbe BrrgetE then elevates tl* am tni 
adds further pt is s m i . with his haiA sal tl* csi 
b deflated and removed. Tbe TmmTj prrare 
and ricvatJcin are maintained for a lew mtala, 

aurespciwilQg tpprcrdrnatelj- to the time of wah t 

hN-peremk aM the finger tl^ are watdrd to we 
that cU tu lsU o a letams promptly ^Twa iWpa 
tlent b returned to hb roocn tlw sna sal haal 
art kept elevated ou a piliow In ooe 
following extensive dbsectlou of an srterkrrcnaai 
tumor the band was soipcnded from an ovDkad 
frame to discourage venous co oge u kai 

There b a temptatkn to wrap tbe Uood pa 
sure caff too snom about the arm and ca npte m 
tbe wrpeTficlaJ vms so that they cannot be oap- 
tied by eWaUcc. If thb enogettke ocan, 
tbe operative field aO] be flooded coutlciBly br 
venous oozing era though artcrli] Influt is pn 
vented. Sho^ tbs cot^iGcatko occur tbe tai 
must be rrmeved entirely and reappfled riset at 
an oaly waiting time by going on with tbs cpsv 
tlou. 

Tbe msBper d grasping and fipthi l il rw.r« j 
vesaeis b an bsporUnt detsQ. Tbe rcTTw a tsii 
abcpuM be «nan, so that they grup et^ tk 
KWdTHg point and not brte ameunts of an 
reamefing tbaao (Fig 5) All lianc dhtal to tk 
figature becomes aeoo t ic and mutt be absorbed, 
and U aacb nraotk polnU are multlplVd 
rimea during an operatioc a large asmait of noa- 
aiaiie is left in tbe wound. If a coodda 
able length of veaed eztmds bejtaid tie pclat of 
lt g»riri , the e iri ■ * abould be removed sioce It 
So b Doo-vkhle. Llgatloo ihould be (kne wfli 
very fine «nt «nH the ligature ends cut rl^ ® 
the knot, so aa to leave a minimal siawit of 
fcwtrgn material In the wcund. 

During the opeatkic lennn, blexd, 
d&rb, and foreign matter frean the atmoa fkte 
coDect wItHn the wound. Ibc opentbg nwa 
tighta, even tboc^ of tbe ao allied ^ 

riety shine down ctt ddfcale cipoeed taa^™ 

the mtdatnre fresn tbe dttnea li rono^ by* 
drcnlating air All of these factors, dflmt 

and drying espedaUy during an opera tkn htt^ 

foe sriWal boun, are of hnpertantt and 
be mtnhn lt m l as far as poilbifc 


coolioDed bugdy by freqoent t. . _ 

wound with normal aaflne sofutlon Tneipc*!® 
used during the operatlou should be 
In suit folutlou, and etposed nerves aod iraooB 
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CloTnre S^the wound so as to ensure prompt 


primary 

SsHsri-iK-H 

So^de a soft, non'adherent bed and also to 
L e some of the tension from the skm sutur^ 

The skm sutures should be fine, I prefer fim o 
medium horse hair on fine curved cutUng needles, 
plaang first a senes of mterrupted sutures at i 
?n?h intervals and then a running suture Ukmg 
bites at mtervals of about yi inch It should not 
Se^ecessary to exert much traction to secure 
accurate edge-to-edgc closure j „ 

The skm suture hne should be covered mth a 
lew thicknesses of moist gauze to ab^rb any 
serum which may ooze from the wound it the 
edges of a crease are allowed to come mto appose 
tion at places where the skm is folded on itself, 
such as occurs at the wnst or at the proximal 
flexion creases of the fingers, a sort of mtertago 
occurs, superfiaal necrosis may develop, and m- 
lection take place This comphcaPon may be 
prevented if the edge of a small gauze sponge is 
pressed into the crease so as to keep it separated 
(Fig 6) Sirmlarly the fingers should be kept 
shghtly separated by gauze if they are to be com- 
pletely covered by the dressmgs 

The postoperative care of the wound cannot 
be simply a routme, for upon this may depend 
the outcome of the operation A tmy seam of skm 
necrosis may heal if properly cared for, but if 
neglected mav rum a most extensive repair A 
thin skin flap may survive if pressure is correctly 
maintained upon it, if this is neglected, the flap 
maj become necrotic In such cases the flap is 
dressed as a free skin graft with sea-sponge pres- 
sure uhich IS left undisturbed from s to 8 days 
It IS seldom necessary to examine the xvound 



Fig 6 Dressmgs pressed mto skm creases at the wnst 
and bases of the fingers, and sponges between the fingers 
prevent maceration 


until it IS time to remove the sutures However, 

I occasionally look under the dressings on the 
fifth postoperative day if there is reason to sus- 
pect that there has been a subcutaneous collec- 
tion of serum, that an area of skin necrosis is 
present, or that some of the skm sutures are too 
tight If a subcutaneous collecbon of serum has 
occurred, it may be possible to release it and by 
application of pressure prevent its reaccumula- 
tion If a small area of skm necrosis is present it 
may be cleansed, the cuticle if loosen^ over it 
may be removed, a moist gauze sponge laid over 
It to favor dramage, and the pressure reapplied 
By keepmg the area clean and mamtammg pres- 
sure to favor the return of circulation, the ne- 
crosis may be prevented from extending Skin 
sutures m the palm are best left undisturbed for 
12 to 14 days smce healmg of the thick palmar 
skm IS qmte slow It is my usual practice to cut 
the continuous suture m a number of places about 
the tenth postoperative day, remove it about the 
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Fif. 7 DmpiJTwntxW rvpranliLlloe of ouacr of 
1*1 of uwlo) V Fbu ni pnfU«r»tiBa ot prrf- 
tad lDtmcodi»oat cBoa tc it n CM«ei B. 
‘^ecead^ttl: l«adoa crQ pnfaftntte tad oWKentta «• 
pfL. C. Tkird to (o«nk tik cenafadtCM* of cip d«on 
tad briiaeJM tttfc* ta tdaptatleQ ef M/raaaaDJc tliwri 
to i b t ent cOdinc fsactiaB 

twelfth diy aod reowve ibe mtenrupfed wtum 
cK) the foortenith dtj' Bert tberr it ew routior 
tlnat It. U at tny time t satm^ tw oa too bgfit 
it b cut tilhoQgb It b oot u ec etu {I> raoenTd- 
Sod ^ brief are tome of the reiterij pdodplet 
of opefalive terfmtqire tppBcable to tlf trpet of 
nuXCTi bat ■ Hm* jita M*m for toccrafol tendoo 
repair There are, bowm-cr certalo pecoHaritiet 
of tenijon whicb moft be taloi ioto conudera 
tiOD lU iocig paralM buixQet f coUagenona 
fiber! ba\T treuieidoai tlrnigth but Iray and 
lepatate If the tendon b pioebed or teroeezed and 
ardlnar) tattrmpol] ont eaiQy Tbe blood nppU 
of tbe tendon b rebtl -ely acanty italongil oWl 
rmela are icaraiy cncpojh to care for ila onGnary 
oeeda, and tbe> tend to dLminbh with ad ‘aodnf 
age. \eaaela entering by vmv of meioteiKn <* 
pontenon nia> be \-efy plendfol In Krch plarca 
at tbe vrist or donum of the haod bat aie mrite 
icant> in aoeb at the rolar turlace of the 

finroa Tbe tutored tendoo b tbrayi tinder aome 
t niiir poll from tbo motcle abrrxT to that even 
when unoK^JOied on a rpOot abaoltrte qnkt can 


not be ottiiied. me an we be mtUn Um m, 
"Intinte (fit h wteM U 
•A-iable to mpam nnai taJdtr mi* 
fofltmiog tendoo repair 
Tbe manner in ahich tendoo beab ri\a i, 
tense dew to tbe prindpln of reroir iFir ri 
When divided tendco endt have been asltel Ir 

aotare reparative ptoce»a itin s^ltbki ibe Em 

24 boon. They be^ In ibc Intrt and peritoi- 
luma cootsective tbnet aWch prchfeitt toon 
the site of unko and bto tbe gap be ti cra laiicf 
tendon tlwnpa. \ct ontQ tbe foorth « ifeh Art 
b there evidence of actual tnae at e in the trahn 
of tesdon ceib the onion ahadi il tHt 
time and the efiectrse union for the fint lou 14 
daya b provided foe by the thKkened and profif- 
erated connective tnsae eimrau. By the od 
of the aecasd week tbe gap b bridged br pro- 
Gfenled tendon and from then 00 the nmxid- 
ing tbauca tend to revert to tbor crigim) fouiicD 
of wrving ai a gbding nsedunam. Ihmeg the 
early ataget of repair the tendoo moat beeme 
atujbed to the (omamfing tlsjaa U thor 
early vaacolar ttachiaeoU are dmred In* 
deuc fibroni or bony tlnue fain adberiou an 
ahroR certaio to feno and tbe todee be maei 
frocQ Id iti etpurae. II tbe auadunesu an de 
nved fms fatty or areolar tbsK, tber lead ta 
kocn tioaU and esTiitQallv pemh bee notA 
Tesdona urmindrd by abeatb* reafrt 

blood *B7pl> through tbi metotnem ud ue 
parti) (a eniiiely auiTounded by deaae bonraal 
fibrou tiaaoe or oateofibroot tunneb The desor 
tendcau In the fio g u i repreaent thb trpe ni 
41 b well known offer tbe pocceat progwai* cf 



m 8 DfTtJc. tf fvtfww ptfOcU 

[A.I.n Plttllt firrt WTO J <i*r« 
bin Tloib n’ihurd ■ ** ’ 
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MASON 


primary and secondary tendon 


aU the tendons SoTsua'oJnded^b\^ 

other group of ten 

tendon Ihe e metacarpus be- 

the fingere and d^tal na covered ten- 

SS^spontaneoush d properh ohr 

The sheath covered tendons on both the vola 

tf ir^at tuJncUrc 

F„rSr.^S.t» rrp«.r and 
mth a minimum of adhesions Y ithm car- 
oaf tunnel itself the flexor tendons are confined 
wathm a narrow osteofibrous channel and den^ 
adhesions are hkeh to occur unless some meas- 
ures arc Uaken to insure that at least along part 
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SUIURE 
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1 o rvcsion of window in fibrous digital sheath to 
1 ijT Q i ^ciMuu u hcThnc tendon A, 

provide subcutan^eou ^ ^,onsof finger iKforc excision 

longitudinal, and C, ^ro surrounded b> osteofibrous 

mmmii 

of the circumference of the tendons there is fatty 

^'^ThT flavor tendons on the volar surfaces of the 
fingers present a difficult problem of repair There 
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I 1' incision 
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, Area of fi-; 
vODfpus shcatK 
I’/to ercised 

V 


, Accessory 
' incision 



A-i., I areu ui 
'iTlL fibrous 
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r ' ,1 

I h Prox stump of ' , a, 

sublimus tend ‘ I 


^ Completi^ 
union or 
'\ profundu 
/ tendon. 


/ 1 or' 



I ig TO Method of repair of flexor tendons when divided m the digital sheath 
Short accessorv incisions permit exposure of divided tendon in finger and pajm , 
The oroximal stump of the subhmis tendon is shortened allowed to retract oi- 
ls fastened by side side suture to the profundus tendon The distal stump of the 
subhmis tendon is excised well distal to proposed line of tendon sutura C, After 
suture of the flexor digitorum profundus tendon, a w’ndow about A mch long is ex 
eS from the fibrous sheath over the site of repair When the skin is closed the 
fatty subcutaneous tissues close over the area of suture 




MASON PRIiMARY AND SECONDARY TENDON SUTURE 401 


artcntil needles A smull Eundlc of pcnplicml 
tendon fibers is caught about i centimeter above 
the tendon end and the suture is knotted about 
It The suture is then passed slrught Oirough tlic 
tendon to come out on the opposite side at a level 
ibout millimeter higher than the level of the 
knot A second length of suture material is tied 
about a small bundle of penpheral tendon fibers 
just below the point of emergence of the first 
suture, and is then passed through the tendon so 
as to come out on the opposite side dirccth above 
the knot of the first suture The long ends left at 
the knot on either side are then cut short and the 
other ends gi\ en a slight pull so as to be sure they 
are firm Similar sutures are placed in the oppo- 
site stump and the tendons approximated bj 
tx mg the corresponding sutures After the tension 
sutures have been tied the tendon ends may be 
accurateU apposed bx a few sutures of No 000000 
nerx e silk The mechanism of attachment of this 
suture IS quite simple, each half of the suture 
pulls straight across the tendon and is prevented 
from slipping bj the knot of the other suture ox cr 
xvhich It ndes The line of pull is thus transferred 
from a longitudinal to a transxersc direction so 
as to run at nght angles to the tendon instead of 
parallel to its fibers It does not enarclc or con- 
strict the tendon, but simplj produces an inden- 
tation at one point on cither side The blood 
suppl) of the halves of the tendon Ixang to cither 
side of the transverse course of the suture is not 
disturbed The opposed ends arc free of suture 
and there is no foreign matcnal between tliem 
WTien confronted with a recent tendon injurj, 
the surgeon must decide xvhether or not to per- 
form pnmary repair There is no question as to 
the more favorable prognosis of pnmarj repair 
of dixaded tendons There is also no question as 
to the poor prognosis of secondar> repair follow - 
mg failure of a pnmarx one If the surgeon, 
therefore, is not reasonably certain that primary 
repair can be accomplished, it is much better 
judgment simply to close the wound and plan on 
secondarj repair in a clean wound The decision 
to perform pnmary suture must be made on a 
consideration of several factors It is usually un- 
wise to attempt pnmary repair of tendons if the 
wound IS over 3 or 4 hours old when first seen 
In case of flexor tendons on the fingers probably 
not over 2 hours should have elapsed If this 
limit has been passed and if the limit of 6 or 8 
hours has not been passed, the xvound may be 
cleansed and closed but the tendons should not 
be sutured 

The possible sources of wound contamination 
should be taken into account We fear especially 



liK 12 Mclhoil of tendon suture m winch the loni,i 
tudinal pull of the sutures is con\crtetl into a transxersr 
pull across the center of the tendon 

contamination with bacteria from human sources, 
and if we have reason to behexc that such or- 
ganisms haxc gained entrance into the wound it 
IS unwise to undertake tendon suture Cunouslx 
enough human acclimatised bactcri i seldom gam 
entrance at the time of injury , the usual open 
wound seldom harbors them The human bite 
xxound, injuries with postmortem or operating 
room scalpels, and jiins used on septic cases arc 
the only such wounds at all commonly encoun- 
tered However, such bacteria max gain entrance 
as sccondan invaders after the injur> and every 
effort should be made to search out such possible 
sources Careless first aid treatment, emergency 
dressings with soiled linen, handkerchiefs, and 
towels, careless probing yyatli fingers or unstenle 
instruments, hastv ligation of bleeding vessels 
under questionable asepsis, and droplet con- 
tamination must be considered It is unwase to 
attempt pnmary' repair if incomplete surgery 
has been done elscyyhere even though the patient 
is seen w’ell within the time limit One unfor- 
tunate cxpenencc has forced me to defer tendon 
repair if an antiseptic has been poured into the 
yyound at the time of first aid lastly, the sur- 
geon should have at his disposal the assistance 
and equipment to carry out the operation To 
attempt dehcatc tendon repair xvith the large 
forceps and sutures which form the only equip- 
ment of many operating rooms is not only useless 
but may rob the patient of the only chance of 
obtaining a functioning result 
However, if the various conditions briefly out- 
lined can be met, pnmary repair of divided ten- 
dons IS indicated It is my conviction that almost 
any wound may be carefully cleansed and ren- 
dered surgically clean provided it is seen early 
and is not contaminated with human acclimated 
bacteria I do not desire, at this time, to discuss 
the general pnnciples of the management of open 
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wwiQd*, which hi x bm the of tn-crtl to permit openticn. In tcm haunca Ir «« 

recent para bj Reid, Koch and othcfi. Prf- be Dcctwniy to moMbe opentheh S 
narf tendoQ siWue b pcutnbled on inhlal c»re tknliri^ the nKtiarpophnlu»eiJTOtifa «Ci 
Rich u tbeie nvm here ootHned. It must be cue cIifWoo ol tla SJuta^Ejimoui » rftn 
imdentood of ciroie thit In Joioe cue* the re inf e r l a fu L In Mne Aiw*. 

nKFVxlof devitilued d»oe the need for of taming lOJi mnit be ind petkW flam pluK 

itin coveting, or other ccmplicatiofa of the open over the area to that wiaeoeent teafca 
fajurv may pceeJode primiA tendon repair How mas be acrsHnphihcd throuA low iaitr 
c\-er m the ahwaice of tach comphcatloii* ukI If Secondary tendoo repair Jta rw[dra cm 
the ther prereqniiitea are preaent, primary ten liderable amoent of planning, and the lorjra 
doD TOtore ma) be xiris undertaken. who undertake* t iboold try to rbuiiie dc 

The propitioca time to perform teandaTy re vinous proceduir* and thde prohibfc 
pur will depend miinlv upon s facton the con- He ihould, however rciflie that be t* w. rWi^ 
{Gtian of the tiajue* of the hand and the maimer with itmotvped procedures, that be ihsWte 
of heahng which fcJloaed repair of the original ready to meet cowCtlooi u they proat liai- 
npirs li the wound wu doted and H It h^cd advei at the openti-g table, and be wBl cfla 
b> pnmarv Intaition, tendoo nrtore mav be be required to make ha final dedjftnm u to pn- 
aafeJy undertaken 314 weeka later If how cedniet ooly after the dbiectkii ioi bem cm 
ever there wu a mBd infiammatory reactico of plcted 
a simple itapfayiococac Infectloo, we thoold wait mouiT 

6 to 8 moothi after the hu lobdded Succesafni tenden repair 00 the hand, lethe 

and the wouEhdhu completeiv healed. If a severe It be pomary cr seamdaiy wQ] drn^ era 
tpreading infectwa wu present, pardcukrly if aiteclkm to nun) appaienUv Crirfal oetafli. ^ 
stieptocottal In nature-, an mtcrval of 3 to 8 Rugeoo ihould strive a* Wd to nsaste n 
mooths iboold elapse betweea th ermfitwi of atranmaUc techniqpe u he does to ggme sscpvi 
the reacboa and the ame f teeoodary repair The atnumabc tedmlque most be foQorrd Dm 
There are so infuflTKli. testa to Indkate whether the dm-* the ikin ii perpared for cpentlf* Bid 
or not the dtsues are free of baoena, and it U the palloit b tinaDy dMar^ bum ore Dc 
only by erperioice that we have urfved at these bg opeiaDoo the frestesi pams ihmld be t^ 
tirm* intanla. In a few case* some lesser proce to prevent tissoe mpiiy elthc m fc ha mm l a 

dare each as dhocaQ of the coQateral hgsjnenu chenucal to eesore faesneauab, and to 

of the tT,#rn<vif p-r jJiaUrrg rwl Wnts hfts boQ tlasoe drvitihatkm Spedal ttmthn ibmld be 

u the first step la repair and thb hu served u grvtn t detsJb of dradng the we«md and to 

test of openhlHt) posioperuD t care. Toidoo nUire Uielf n bawd 

Tbc ccmditiarB of the liasnes most alto aflect upon e knowledge c< the manner c< trnden betbt* 
the dedsloo as to rinie of secoDdacy suture. We and method ^ suture has been desefted Pn 
must certalnh wait until the tnduratloa hu sub- raary repair Is always sdviiahfe If the mjeeo 
rided the skin and subcutaneous dasaes are can secure the vfcnnd early enoo ^ a y cn 
free and soft. Tbc joints moved by the s evered sasure hhnseli that coctimlnantJ im m hu^^ 
lendoni should be freely movahie amce it b me swuca have not entered the swmd S e cn o ' ^ 
lesa to repair teevdoos U the fingers are stiff- It repair may be undertak en srhen tte 
not Infrequently happens that sereral weeks or cmifideiit that the wound Is free 
CTcn of ph)rical therap) mav be re taminanls and the tiaaoes cf the hand nave 

(juircd to get the limue* into a proper coorStloD gained ormaJ cord s ten cy 



RECONSTRUCTIONS IN NON-UNITED FEMORAL 
NECK FRACTURES 

OTTO J HERMANN, M D , F A C S , Boston, Mnssichusetts 


N on-union of mtracapsular fractures 
of the femoral neck sbU occurs A 
good many of such patients get along 
quite well with painless fibrous union 
— one good authority rated such cases m his clmic 
as 75 per cent — ^but the remainder do not func- 
tion at all or function with cnpphng pain These 
non-unions present problems for solution There 
are also patients who have union but who are in- 
vahd cripples because of pain on weight-beanng 
or even at rest This pain is due to a coniphcating 
arthntis or to a process of disintegration taking 
place m the femoral head following internal fixa- 
tion bj naihng or by other forms of metal fixation 
It is obvious that some type of constructive or 
destructive operation is necessary to give these 
patients painless and functioning hips It is evi- 
dent, however, that because of local or general 
contra-indications some of these unfortunates can- 
not be operated upon and must finish their fives 
as best they can, mth crutches, ambulatorj’- 
splmts, pelvic belts, or even wheel-chairs, or in 
bed The fair and good surgical nsks can be given 
relief and a varying degree of restoration of func- 
tion by some tjqie of reconstructive hip operation 
From our personal limited expenence with hip 
reconstruction we believe that there is no univer- 
sal method We agree with Brackett, one of the 
great pioneers in this field, who stated in a recent 
discussion on this topic m refemng to the operat- 
ing surgeon, that “The important factor is his 
choice of procedure ” To select as best we can, 
we have learned that we should and must have 
detailed and intimate expenence wath and knowl- 
edge about the \arious accepted methods of hip 
reconstruction before we attempt to do any work 
in this field 

When we analyze present day methods we find 
that, in the main, thej are surgically old and tried, 
with some excellent modifications and, naturally, 
designated with new names The original Whit- 
man, Brackett, Lorenz bifurcation operation and 
even the hole-dnlhng principle in the treatment of 
non-united fractures first promulgated by Daniel 
Brainerd m the fifties of the past centurj , are the 

Presented in the SjTnposium on Fractures and other Trauma 
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forerunners of the modifications by Colonna, Mag- 
nuson, hIcMurray, Shantz, and Bozsan’s hole- 
drilhng operation in non-united hip joint frac- 
tures We have found these latter procedures, 
which we shall endeavor to evaluate from various 
angles, plus the hip fusion operation to be sound 
rhe Colonna lype of reconstruction This consists 
in (1) the sectioning close to their insertions of all 
the muscles attached to the region of the greater 
trochanter with presentation of a thin fibromus- 
cular tissue over the upper end of the bone, (2) 
the removal of the head, (3) the placmg of the 
upper extremity of the femur deeply and firmlv 
W'lthin the acetabulum and the transplanting of 
the gluteus medius and minimus group of muscles 
dowmward on the shaft of the femur as far as they 
will reach, and the secure fastening of them to the 
bone, (4) after wound repair and dressing, the 
apphcation of a plaster-of-Paris spica with the leg 
m about 20 to 30 degrees of abduction, (5) at the 
end of 4 weeks the cutting away of the lower pos- 
tenor half of the cast in the affected leg so as to 
allow knee flexion several times a day, (6) the re- 
moval of the entire cast in the sixth w'eek and the 
placing of the leg in a special tjqie of foot sfing 
hitched to a Balkan frame and the institution of a 
special series of exercises, and (7) the use of 
crutches at the eighth week and direct weight 
bearing i to 2 weeks or more later, dependmg on 
the mdividual case 

The Magnuson method {modification of the 
Brackett method) We beheve with Magnuson 
that this method combines the best features of the 
Brackett and Whitman operations The essen- 
tials of this procedure are (i) The exposure by 
the Smith-Petersen approach, recently we have 
adopted the Callahan approach, (2) the removal 
of fibrous tissues between the fractured ends and 
then a test made to ascertain whether the head 
IS xuable or non-xnable, (3) the hollowing of the 
head m the form of a cone, pointing upward and 
slightly backward, (4) the rotation of the femur 
inward, and wuth a thin-bladed chisel the removal 
of the trochanter m a fine sloping from the base of 
the neck of the shaft, (5) the rounding of the end 
of the shaft in the same curve as that in which the 
head has been hollowed out, (6) the abduction of 
the leg so that the upper end of the shaft may be 
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pncd Into the had h) the ratudunent of tte 
trochxnter to the ilalt oo the ent Kirface m tl*t 
It u moved downwixd and ontward and bdd In 
thatpo«tkobyhav> iBkli^ore (8)tlieappb- 
catkm d a pUstcT'd Paru tpica whj^ U retained 
for S to It aecLi, and occajunoalir longer a me 
have erpenenced (9) the reiijo\aI of tpaca, but 
the Icgi are kept In lotiie abdactkai (10) fioalh 
peiiodk clinical eia mint d ona and ch e<i.*np men t 

geoojiniia to detennine vrhen actual direct weight 
pearing can be atarteA 

Tkd ntnnu dirrct beiu gn/hnj fttW 
koi»^riUtMf wtdMods Theie we beOm need not 
be deaertbed alnce they are ao vaneA SufBcc It to 
n) that wboi we dedde to uae soch a proce du re 
we combiDe them — the direct inky wait together 
with bone cfaipi, aa weD at hoIe-(£{Ihiig Socb 
operadona are t Bowed by the oae of pkatcr-of- 
Park Bpica haatioca lor o to 14 weeka and then 
the oae of crotcha and protective ambaktoiy 
tpiinti untD definite firm union haa been catab- 
lUheA 

Tkt ilclIttrT y itevtvmy Thk is a faifuiratkn 
opeabon baaed on the nggeatko of Iximis In 
TOCh the abaft of the femor U tranafemd dbectly' 
undq the lomcr cnargin of (be aestabuhnn and 
bend of the fe m oi The chief porpoee of thb oper 
atioo U to change a ibearmg force into a direct 
ooe. The foQcrwing are the atepa la this opomtioci 
( ) A 6 loch Incisan la made along the ktaal tide 
of the cod of the femur m the trochanteric 
area. ( ) The fiactnie die ia expoaed ao aa I place 
the oaten tocty Uoe aocnntely (3) An obhqoe 
osteotoeny la perfortoed beelnalcs on the enter 
tide of the liWt, geocrally aoont the lower md of 
the greater trochanter and endmg above the dp cl 
the laser tnxJ anter (4) The uppa end of the 
ihaft cf the feimii is piW and ahoved inward tuv- 
tfl the cat cod is under the acetabuhmi and fem- 
ooibesA Thialsfolkmedbyrepairof tbewounA 
(3) A pl«ter-of Paria fixadmi u used for a penod 
long enongh t ensure anion at the site of the oste 
otomy fumrtfm of th Rrob b in the neatral 
pojt ion in verv aH^t abdiictioo In order to pie 
vent the dcveiopmesit of knoch-knee {oUowtng re 
moval of the piaster casL Fixation b mam tahied 
geocraB} to 4 rnmith*. The knee b kept In 
ahght fler^ >0 that the degree of liglAty u 
decreaseA 

Tin h f fua^ MTtiW This we have done gen- 
eraily by means of HIbbs method or with tocie 
modlfiatlon when the hod had to be ttmored or 
was useless. In these osa our former chief Dr 
Cotton, combined Hibha fosioc operation with 
Albee t old pt«n of s paring FoDowiiv the fn- 
rioo, a plaster-of Pans spla b applied and re 


tained until fimoo b establabeA kanktki 
taka 3toi6weeta Thenawslkitiafabir. 
^ Iffusioob quite firm a protn^oS; 
Istocy ^ifint and cmtcfaei, ceimiifycritd*»Bt 
nsed Noifirectwelrit boring bperatoed nil 

onion has been fin^ esubiiied tfiifciiT sad 
roentgeoographfcsilv 

These then are the reconstructJi e opaaiiaa Icr 

noo-onion of femocal neck frwlara lik ee 

have Dsed in the coone cf the past detuk, and tk 

fallowing b an evahtatkn cf each teed 

00 onr enrn cxpeiieoca 

Ths Cdnma auiitd (ro cam) Tbt ph>Tri 
moat be a good operative nsk lor thh jxoadtit. 

The chfonnlogks] age need not be a detei^ he 
tor The patient most, In the Bugeon I )adgKSt, 
be able to withstand a good amoent ^ scrtol 
trauma. Tbe fractme cte ihooid show 
absoqiikx] of tbe lemon] neck cr bod the ha 
femoi^ neck remaining, the eaker tbe cpcnlka 
and the better tbe nsolL This method can abo U 
ctuidcTed in casa in wfakfa the bead of tbe (enw 
odaA Arthritic dianga in the hip are not ci»- 
ducrir to a rcod resolt with tUs type d leoa- 
stTQCthx) and therefore rale oat thb epaadea. 

Tbe fclbwing ts what we hui^ foimd n t ne 
cesafol Colouia cases The bed and luplul cm- 
finenaat was ibccter 1^1 by any of tbe oths 
methods «e bare Bsed The average vu 6 nek 
to bed with another weeks np and 11x01 the 
ward b^ort dbeharge. Pahsits ieft tbe bo^tal 
onder their own porw witb theald cf acratnc* 
cane rfyi^vTmg on thrir rmfiifaw e and icsd^r^- 
meol anfficy The e i e i a g e sbortetdiig k tic* 
casa was a scant inch 3 h^ K of 3 bd i 
inch, and i had tyi India of iboclenai g. vTc 
found this abcelmlng to be of no material 
«pj iT*T It CDold be corrected wiA a 
rarsedbed- Internal and cxtcmalrotatkaB silk 
hip were quite limited abdocbco ranged fian 
5 to 45 degrees, addnctJcii from » to 15 degnra 

■nw flexion at the hip was good and citen^ ^ 

m»V Pabenta could stand alcce on Giber Kg 
They had painl« hips and could walk 
«tkimnrp. wiOwut fstigac oc disaanfort theutfi 
with a ihght limp. Ih^ ha A hcFwei o 
«-t«l anH physical dwcomforta They cocnplilD^ 
of to pat itociiig and ib« 

affected leg, ancTprotmcted ihti^ as at c^ 

taU£.mo^ctc. caused a sense of stlffemrg ad 

discomloct in the affected hip ^ 

To arth t thk resolt the FUtlent 
through a fair arooont oi se\ ere mrgW 

bat tlw pericA of hip and leg fixalko Isoe^ 

tivelv abort aa are bed co o finem e n ta^ boy 

tion, which are important Items ben 
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irrrii^Titd. Oq odc m <Cd k tlwroogfa 

dfanlng oat ol tbc fibrcm tmoe bet« ecD the Twrt 
and Ete^ and cranmied the reanldiw gap with 
bone chlpa The i otbea had net the hole- 
drOUng u advocated by Boaan, bnt also Inlay 
gnfta and booe chipa. In these caaea hxa 
tkm wu maintained from la to i6 weekaandhoa- 
pitaUxatko kited 14 to 18 weeks. All tbeac pa 
henti left the boiplt^ wearing protective amb^ 
latoty ipBnta and inmg dths one cratch or a 
cane. Direct w rig ht bearing avetaged tnjm 6 to 
8 mcotha. The bwe ydnti m the ^ected leg in 
j of these patleota Irngthmed the convakacxftcB 
and dekred letnrn to norntaky The third pa 
tknt had limited knee motion at operatfect snd 
thk Bmitatkm pemted. TTte hipa ut 3 patWnia 
had practEadly normal range of ftmetuQ which 
was betto thin in the Kccesifal Magmsm case*. 

The stmnlidty ease, snH noD-sbockiiig qoahty 
of these alHeH methods impreaed ui markedly 
and made 01 aware that eady recognltkai <d nen 
nntfwi and early u regards «rirmiWtng 

tbenpy iboold and most be too^t. 

T^»tUetnty pm«dgrt(acax^ Aslotbeprc 
ce i lin g methnds, arthritit and other (fegenerathe 
Jc4ni dsangea r^ emt this operataoo. We hart 
not nxudi to my here dnfw It Is ooly during the 
past year ihar we have in oq; 

non-uakD hip thsipy U e foDowed the Mchlor 
ray tedmlqce. This method was chosm for only t 
pedk&ti becanae they were ilmrrd poor risks for 
the proloeged and Kieie sur gery o( other meth* 
oda We can my that the ritapHdty of the otteot 
omy etc. appe^ to na Moreorer if, u McMor 
ray Schants, and Sch omm report, the ncnsafol 
csad-resolta, which are of a goodly pexenta^ 
give a high degree of palnlem nip ftmetian wfat^ 
k neaily lygm*! In many caset, tha method may 
suppiint those reqnlrntg more s ev er e and destroc 
dve s mgqy to accoemhah their coda We caimoC 
gWe an rymtm cc fee we h&ve prictnally no 
e ip e u otfB with the method. The ociy 9 patiaU 
we died socaedine fdOowing the opeiatlcna 
The ODC feature we do not Hke abent this proce 
dare is that the period of and botpstaOxa 

tvm is too prolonged for such poor sor^w mks 
althoQgh they do possess a gocu rtumw to sorvive 
the opaatiTe procedure its^ 

Ti* ky fusion sptrtUon (j easts) To date we 
have used this fuira method In ooly thcoe dod- 
nnhed cases In which dehnitfi arthdtk or other 
iofnt changes art shown. Again, oar apadence b 
Hmitfii hat It hm been most tstrifsrtniv Soccess- 
fol end results acre obtained In s and la a third 
parieot successful oatcome fofkrwed a aecandary 
■thniilat tOft- 


Of came, the uxestfol eadmeh b i m* 

^ with thes^ sMphyricsl dkle^crt,^S 

to tbc« after a good CeJerm etdW 

At least, that fa how wo have Tiered t Totttxm 
t^ result, boa erer the patient «kn kxre to b 
through severe lurgeiy a protracted ^ fii 
to and bcwpltalliato, varying in ow hiai 
from rs to 6 weeks. These are seikra faaan 

which we most face before selecting Bui 1 pro 

dure which fa so tempting becuue the penimatt 

of fsShiiei following lu use b lower thia fcr lay cf 

the other present day metheds. 

Thk then fa the erahuLdoD of ocr 
with the leaaiatiucticn methods tiK h nm. 
united femoral neck fractnm. Itbtrsetkiaw. 
ber of cases U amauent^ smsS fer «>mrwt 1 da 
ade of work. Uitotnaatrij this b lut (ke In tk 
scamty cf nan-mdted fractnres It b doe to tke 
difficult t«»V of mUhig an opexatkn to nek poor 
ciippka. who already mve thrir share cf W 
doQ and bpepitihiatioc, and to the sriKSka d 
the cases. InoarwholeKnetwchadbat sdcalk. 
The ccxnparaliTtly low mcrtaBty In these cua b 
whkh the snrgoT of ten k devasudng k dm pnh 
abfr to the camul pn-openth e tai^nUics, the 
w^ selected and ctmdocted sarst.rnn, tad tufas 
post opoativt care. 

The pence tiA cf SQccaafd esd-naltsbqoiu 
diacoon^iog Ws have beat tempt rd to sd^ 
hip fuaitEi u oar raadne method for U ofTca tk 
Ughol petai Uge of so aHed goed esd-nhs, 
and iwwfiwi of the fai** that occascBsllyire* 
gpes u ve postopnarire changes in t hfp opeiild 
upon by another method may conrert sa 
entlygtoend-resaltlntoapoorcije. AsCocem 

bas stated icapewbere, we would be nrn firing the 

r« Tn v enlm rp of TnAlVin to the greater itTCB^ Sfld 
mere practical use cf palolm weight bmrkig \ 
onlvenm] itiffhip idea, however does nc* 
sboold not mtafy us. Wc must and ihcnld keep 
00 ddeavtaing to mlect Ihn opcradoa fca 
diriduil — the opeatfcn which will railt 
type cf hip functicii which that partienkr pamt 
needs. But If there are intra-iiticukr oralia- 
trljcnkr contra-faidicatioos for that procokBe,^ 
should miect the one which will Insure a 
twmleashlp. It should be stated that there 
dma whm the largeoo finds, on sctnsl twb^ 

to of the hip Joint, ccadltinni other than be ex 
pected. He nmst be ready to dkcard any ^ 
coQceived plan of procedure and adept 
fa betta- adapted to the actual loc*l CEcitJaa, 

thus eosarlng a bettff eod-ceailt. 

The goed results we had in our caso BW^ 

wish to esiQcr reccfid to aid Immc^g^ 

prktfi treatment CDoIdbe made. Thblstf® 



^ femoral coUecti^ 

S„Tol «»»»“»■” .. 


.eUL* 

„etioa <» - KEfEBiNCK ^ „ ,j 

- '!£ - 
3 T Bone 8^ 619-62^ p^ja 

7^^t> 3 k - r L- 


" P in tne ^ 

^\r^ed°K?gP"4 ^ "^derp^J ? ^ 3- 

t=^7^‘SMv-.^^-‘"-" 

condusiou 1 f ,s nov. neea 

BtlcLettv^LosaM 


, ?dei Bcstoo.^— &]on.e.^.o. 

3 ®°i*9^’*^p'^C 3 ^“’^37 !'^ Bbda- 

t CoTro*’> L Jp 3 Bractni^ 

‘ “S?£i f £ 

. wariWAN, J<- 



4 o 6 


SURGERY GYNECOLOGY AND OBSTETRICS 


ranilned. On oce we dkl a rimpV., tltoraugh 
cleaning oat of the librouj tine be t ween tbe bead 
aod TwW^ and crammed tbe reaolUiig gap wUb 
booe cfaipt. Tbe otben bad not tbc bole 

dnlHng, u adrocated br Bozaui, alao InUf 

grafti and bone chip*, tn these <nw« tpica fixa 
tko was malntaiocd frotn 1 1 to i6 weeks and bos- 
pltaUzadoD lasted 14 to 18 weeki. AB ibcK pe 
tients left tbe bonftid veaxmg protcddre smfw w 
latoiy ipQnta ana using Qtbg odc cnilcb or a 
cane. Direct weight bc^ng averaged {rom d to 
6 months- Tbc knee }oiiits In the affected kg In 
1 of these patients kcgthened the oatvakacmcs 
and ddayed retain to nonnalcy The third pa 
dent had limited knee motion at operadon and 
this limitation pcntsted. The Upa m ^ padoits 
had practically mnnal range of fnoctKin which 
was utter tlin m the tocceiafal Magnnaon 
Tbe fhni&aty case, and nco-shockmg qoahty 
of tbcK «il>»d methods Impreaaed os maikediy 
and made os aware that cariy mxgniboD of non 
union and eariy <Vrkwn as regards s rimnUring 
therapy thcmld aral mart be so^rL 

TktotUotamj cai^ Aslnihepae 
ceding methods, arthntu and other degenomtive 
Joint changes r^e oat this operadon. We have 
no< moeh to «y here tmos it U onfy dnnog the 
past year that we have osed this method m oar 
Doo^'aQlaQ hip therapy We followed the hlcMnr 
ny technique. IhiiiDethad was choaoi for only s 
patknli hi‘’*»"va they were d e a n ed poor risk* lor 
the prolonged and ae v ere saigay at otba meth- 
ods. We can say that tbe dmpGaty of the osteot 
ociy etc-, sppeils to os. More ov e i If as UcMor 
ray Schantx, and Schormn report- (he soccesafnl 
end-Rsults, which are of a goodly pmcntage, 
nre a hi gb degree of palnku hip (nnctioa w hMi 
a nearly normal In many cases, this method may 
supplant those regoinng more severe and destroc 
dvc sQi g e r T to accomnhib their erttk. We cannot 
give an >Tpfntnn on this for we bare practical^ no 
expedatce with tbe method. Tbe only t padenta 
we had ecmetime foUerwing the opamtkna 
The one featirre we do not tike aboat this proce 
dore is tVt^t the period of fivadon and bospftallia 
dor is too prolooged for such poor soigical risks 
sltboogh they do poncB a good chance to survive 
the operative p coce d are Itsdi, 

Thtkiffun^ ^eration {3 CAjtj) To date we 
ha '« need ttrk fnauxi method In only those dci>- 
oniled cases In which dehnite artlnldc or other 

E t changes are shinni. Again, our cxpenaice b 
ted but it has been most sadsfactoev Snccee- 
fnl end-resnlts were obtained in s and m a third 
patient succcaifal oatcome followed a Kcnndaiy 
ttinmbdon. 


Of came, the snccendd eod<anit k ' 
hip with the social and phyikai 
similar to those after a good Ccimiend 
At least, that b bcpw we have viewed k. Tc 
thb resolt, however tbe patmt io Un 
through stvere sargerr a protneted mk 
don and hospIUllDLum, vaiylig hi oci 
from a to 16 weeks. Ihese sie wricoi f 

which we must face before stkedagsKi a ^ ‘ 

(hue vhkfa b so tonptfaig because the pace 
of faihues foUowiiiM Us use b knrer dm for 1 

the other presait day methoda 

Thb thm b the crahiadaQ of oui apa 
with the iccocstructkn methods Ur w k 
united faooral neck fractures. Itistmethee 
ber of cases b apparently tnaD few i 
adeofwodc. Unfortunately thbhootdaete 
scaidty of Doo-onited fractmci Itbdseto 
dlffinilt task cf KOmg an opcntkn to ndi y 
crippks, at bo already Mve had therthaiecfi 
tkn and hospftaHiadon, and to the l el ectioD 
tbe cases. In oar whole series we had bat a dot 
The compaiadvcly low mortihty la these on 
wtdeh tbe soTgOT often b devasttdag b da; pre 
abN to the<3jefa]prg-cpcja tl Tei»tiaiitka,L 
weO wtocted and cmdncted aacstneiu. sad to ti 
pevtoperadve care. 

The perom cage of ncceadul end-radb b (pit 
i4ki-T» I ra gin g \7e haw bees to sot 

hip foaicn as onr xeadne method for it offss tw 
btgh^ perontage cf so <‘^tw gcod eadnailU 
and abo becanse of the fad th^ocadaaHypo 
gresrive pestoperalhe changes tn a hap apmlp' 
upon by anotho method may coirert la sroar 
eitly good end-rosult Into a poor one. AaCciciim 
has staled scnjrwbrre, we would be ma ili rin g tk 
convenience of modem to the greater strength iid 

more practical use cf palnlcM wd^t beannf A 

njuverml itiflhlp kfca, bewerrer does not sod 
ihfiUt not ntbfj us. We must and ib c s l d L*^ 
CO eodcavcrlng to select tbe opcatioo for the »■ 
dWdnal— the opcradcc which wffl reieh b ^ 
type d hip fniotkm whkh that 

But If tloTB are Intra-sitiatkr cr eita- 
aiticnbr coatra-indkadom for that procohire, w 
should select the ohj whkh will bsare t sti^ 

folnktshlp. It sboold be stated that thoswiJW 

times when tbe suigeco finds, m •ctsal vau^ 
Urn cf the hip jeant, ccodi linns ertho- tban ne o 
pected. He mart be ready to “T 

conceived plan of procedure and 
b adapted to the actnal locil cniKfitfco*. 

thus cnsnrhig a better onJ-feKill. 

The good remits we had in coJ 

wbh thL eailfa record tfcn and fa^oSste 

priate treatment be made. ThbBaJobw 
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Fig I 

Fig I A diagnostic sketch of the subastragalar joint and 
the midtarsal joints The unbroken outlines of the facets 
marked /, 2, 3, and 4 show the joints opened from the lat- 
eral side and plantar flexion of the forefoot- The dotted 
lines of the misplaced bones and facets following fracture 
show the change in relation to the facets, which is the chief 
factor in produang a stiff and painful subastragaloid joint 
The basis for this sketch was taken from Conn’s article, 
“Fractures of the Os Calcis,’’ in The Journal of Bone and 
Joint Surger), \pnl, 1935 

Fip 2 A schematic drawong show ing 2 common types of 
longitudinal fracture The fracture marked £ is a separa 
tion of the sustentaculum tall with rotation of the mam 
portion of the os calcis It is this rotation and separation 
which destroys the normal relation of the articulating 
facets and produces pain and reduced function of the sub- 
astragalar jomt. The fracture marked T demonstrates a 

tuberosity, as a rule are the more simple types to 
deal with They may be spht fractures, where the 
fracture hue extends longitudinally through the 
bone from the back forward, or they may pass 
directly across the bony mass They may become 
impacted and shortened m the long axis, spoken 
of as being telescoped, and they may be com- 
rmnuted They always affect the contour by 
destroymg the so called tuber-joint angle, as 
described by Boehler, and they may spread as the 
result of a spht and give a broadened appearance 
to the heel 

The treatment of this type of fracture consists 
of restoring the tuber angle by traction The 
results from such reductions are usually quite 
satisfactory The lateral masses are replaced by 
lateral compression, the sprmg action of the foot 



1 'E 3 

longitudinal fracture of the tuberosity not entenng the 
joint, and is a frequent cause of bone pressure with accom 
panying pain below the lateral malleolus 

Fig 3 The under surface of the sustentaculum tab 
The calcaneoscaphoid ligament marked C when disrupted 
from Its normal course as a result of fractures of the susten 
taculum IS a frequent cause of pam m the midtarsal joint 

is regained, and so the normal line of weight bear- 
ing IS restored 

The greater problem is found in the type of 
fractures entering the subastragalar joint whether 
of the split or the crush variety, practically all 
are comminuted These are difficult to diagnose 
and to reduce accurately, and have a high per- 
centage of disability as well 

Most wTiters regard the fractures of the sus- 
tentaculum tab as being a distinct type, but when 
the anatomy is considered there is little basis for 
separatmg it m its classification from the other 
split fractures of the body of the os calcis The 
antenor facet is largely, though perhaps not 
wholly, on the supenor surface of the sustentacu- 
lum, and when this shelf is spht off from the 
mam body of the bone, the articular facet is 
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T he T ihtt of tnctioii IntUDCot onqucft- 
tiooably rneuu whether a HlhfACtocy 
rrdnctioo rnty be Accocmbtfaed, whether 
It t> A better ertethod « redoedoa than 
A ptirely mmfpnbtlve one, And Also, whether the 
molts Are mart s&tislsctiKy thsa what ad at 
throde*ii is pefortoetL 

hlAny methods of redoetkn with the nse ol 
tTAdioo hAve been devised, some of them very 
reccstly bot the outstAndiog method, ai^ the 
ooe cc which mAsy of the newer toggexthms Ait 
besed, Is wlthoat ooabt thit of Lorenz Boehler 
A descrlptkn ol whkh wu fint pnbQshed improxl- 
mAtelyiojemnego. In brief, It consists oJbttAk 
lug nn the Impertion u thoronihljr as poAsflde, 
aM then wUh a lyitem of hsed uicooa, drAwing 
the fngments into u oeiriy A normAl p^tko as 
poAsSUe. U'bfitthisbAecocapUihed.upraTedby 
roeotgeoogiAJTa, the CnfmcDts Are presKd tch 
gether UtotHy to overcoae thetr spreAd tod to 

■ rTT^mpIkh tFpr yKi-K/^ {g, fhh tepbioed 

At fiTt, tnettoo WAS coDtlaaed After fintfon ctf 
thb resoided toASs ia a pUsta CASt, b«t lAto 
Boehler discontimted the trACtioo aftn frr»fln*i 
And Allowed AO the pins to reiBAln for extrt 
finrinn. The After treatment coQsitU of phster 
fiTarifgi antH bony ankm has taken pbe^ and 
walking b en cuu T A ggd as eAdy u possQde with 
the ate of A walking iron attflched to the plaster 
Thb he tenned t^ wAQdng cast AndUiraain 
object b to mafritHhi the proper nmscle tone and 
to enhance riradstioa. 

PierioQs to Boehier's nggestkns as to treat 
ment, little had bees dooe slncD Cottoo reann- 
mended the braking cp of the impaetkm and 
rampactlDg the Cragments, espedally the tnmble* 
•ooie TTL-in protmcmif bdow the erleroa] malleo- 
ha whkh was thongnt to be the most daiblmg 
featoje. So anzioas were sorgeoos to find a poal* 
Ue acinUcD for thb serioosly dbabfmg injnty that 
Borer's method became popolar aln^ ortx 
night Boehier’s paper a eeiy detaOed tech 
njqoe for every step In ms pnxedure, and It seemed 
that at bft a war to restore tbeae iojored men to 
Ihdr former oaefiihiets was at band. 

h tS« 8 ) ' »t< — i]W oa Ftactwa sad tftSv Tiaaa 
WcnthadakBl Cmgtmiol tia A^axtn C«(kci (S SBa*wa 
fkOKMpbk. October t-m. njf 


The method was wUdy if not aWj erf 
Seemingly It was employed witlont a rm dew 
imdastaodlog of the real t^mfianci cf tk 

problem At hand, tod Ibe end-mslts cf the r D 

age oats so handled showed very Enle hnprore. 
mat in the azamnt of penmment dkdilljt^ 
Thb coriPtiofl led to A very osddcnUe 
smotmt of real investlatkxi u to «hy thssem- 
ingl) AccQTAte methoa of ledoctlooUIed tofoi 
the opcctcd and hoped for lenlts, and fna da 
has esme a much dmitr coDczptkci cf the k W 
and many sosgcftiom as to cow the pe b taa 
in^ be solndr 

Boehler la hjs eady pspoi, knDokttd a 
cbadfkalko of the types of btensts. fie dud- 
fied them accocdiDg to the poetke of the bme 
affected br the Iracinre, the deferaity lemMij 
frccD the In ni f naa t cf certatb arm, )ot Wr 
each prsbloD ww to be handled, and fti pea- 
sihiljty of csrrectkB. 

It WAS probahlv beonse cf ULUslit mt k tf 
Atm that the p r e/ eari o a did not take in faUr tk 
tuny probkini acmected with thb Bxthod tsd 
ao were not prepared to handle the muy p l di fli 
eoconnieied- iLluch ol thb work wts tnmo- 
tlcubly Wlthoat a foil rralijatrc cf bj 
mignJtnde. As a result, there has been ilmdosy 
to dtveiep otba methods mtla then W d^ 
mine and c oi rect the wttknfswa feend b Bceo- 
lerb pfoetdore. From ah thb nntertsinty 
good has come and wID cnothme to ceme tsc«r 

It* twtfcs of eaj-resul tj become more sccin te iM 

^*]^^hrciAd WAV for the sake of 

cf trar ttrji in fpinclios, we mn*t cbssffy ice ttc 

tmeskmllng tbemsdves toioch a ticstn^ b™ 

t baId groopa Those not cstcrfng the )o^ 
the os <wl^, sjjd those which do enter the janA 
more espedsHy whkh ater the ebastagilar 

The superior suifsce of the os ca^ 

3 dbtiact facets or sitkobtmg 
have an Important bearing oo 

Fnctarq of the pctcriof 
old,, tbu ii, tiot portioo of the^ 
to the fubastTAgAbr /^t, and spokea 
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TABLE I — ESSENTIAL EEATURES OF RECORD 
OF FRACTURE OF OS CALCIS 

1 History and type of injury (fall or explosion) Age 

and weight. , . . 

2 Tune elapsed between accident and time of reducuon 
2 Types by x ray finding (a) intra articular or extra- 

articular, (b) comminution, (c) tuber angle depressed, (d) 
foreshortenmg 

4 Exact type of treatment— specify clearly 

5 Tune elapsed before waght beanng foUomng reduc- 
tion 

6 What type of apparatus, if any, used after weight 
beanng has been started 

7 Tune elapsed between mjury and return to duty 

8 Percentage of disabihty— as rated by Industnal Aca- 
dent Commission. 

dents occur m industry, we hope that the infor- 
mation which we seek wdl be forthcoming, not 
in only one state but m all states 
It IS a generally accepted fact that of all m- 
]unes, the fracture of the os calcis is the most 
disabhng one a man m mdustry can sustam It 
might amuse you, as it did me when makmg m- 
quines through a state msurance company, to 
find that no separate records were made of this 
mjury, and that there were no statistics of any 
kmd available 

Much mformation unquestionably could be 
obtained which would be of mestimable value m 
solvmg our problems if we could mduce all of our 
State Industnal Acadent Commissions and the 
leadmg msurance companies handlmg compensa- 
tion work to co-operate m gathermg more accu- 
rate records, not only of the exact type of frac- 
ture sustamed, but of what was done to overcome 
the malposition of the fragments, and how suc- 
cessfully this procedure of reposition had been 
accomphshed It could then be determmed just 
how successful surgeons have been in the applica- 
tion of any given recommended type of treat- 
ment I believe every case record should include 
the pomts shown m Table I 
The foUowmg is a quotation from Reich m 
regard to this “In the discussion of the end- 
results very few of the writers have expressed an 
opinion as to what their criterion of good results 
actually is Smce the subastragalar jomt has 
been the determmmg factor as to disability, the 
question has always arisen whether or not there 
IS pam m the joint on weight-bearmg, and as a 
corollary the patient has complamed of less pam 
the greater the hmitabon of motion ” 

CONCLUSIONS 

Traction has proved to be an excellent way of 
reducing fractures of the tuberosity where the 
commmution is not too great to allow a proper 


grasp of the fragments, so that the tuber-jomt 
angle can be reduced and the spread of the bone 
can be compressed to normal 

Traction has been of great assistance m reduc- 
mg fractures of the body of the os calcis entering 
the subastragalar joint The amount of success 
obtamed depends upon thoroughness of disimpac- 
tion, accuracy of replacement of the fragments 
before compression with the clamp, followed by 
sufficient fixation to allow firm bony imion 
There is always bound to be some uncertamty 
as to the result from the closed method of reduc- 
tion m aU cases of fractures of the os calcis when 
the fracture Imes enter the subastragalar or cal- 
caneocuboid jomts, or where the ligamentous 
support of the astragaloscaphoid joint has been 
disturbed, because of mabihty to obtain accurate 
roentgenograms by any means of roentgenography 
now at hand 

When the Boehler tracbon method of reduc- 
tion has been strictly followed, the permanent 
disabihty rabng has been greatly reduced espe- 
cially m the less severe fractures of the tuberosity 
It must be understood that to accomplish a 
good result by the use of traction for reduction in 
fractures of the os calcis, one must have a thor- 
ough knowledge of the pathology and a keen 
appreciation of the use of the tools at hand It 
IS not a method to be attempted by the unmi- 
bated and can serve no good purpose m his hands 
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entered by the Inclnre line, and the relation be- 
tween the anterior and poateHor snboatrijialar 
joint lacet b kat, which Wnediatdy m«tf (or 
joint malalincment with all of the anbaeqaent 
dlfficultlet. 

Since a large part of the body wei^t la carried 
on the anatentaenhnn, when it b kmened the foot 
b thitFwn Into prooatkci, which abo rotalea the 
body of the oa calcb Into prooatkn, Thb reiulta 
in bony implntanent of the lateral tide of the 
body against Zaterai maneoha, aiMl bi addl- 
tioQ, prodocei a rntatloo action at the antcrkr 
end c> the os calcb at the cakanwcubc^ 
with dbnnitiao of the function of the cakaneo- 
arapbdd Ikament. 

The inferior calcaneoacaphoid ngajnent b 
ahraya tnbject to injury to fract m ea lovolrli^ 
the foatentanhnn tall and b apt to be ao m frac 
tniea of the neck or bead of the oa caicb In whkh 
It articnlates with the enbofd. Fractnrea 1 q\'oN 
Ing theae structmea moat rteoraairily affect the 
eoRipUcated rotary aod lateral eoorerae&ta of the 
fomooc It waa conthnted paislol raoveiDent la 
these joinU, ascoriated wiui pain ia the aba*> 
tragtkr icist, whidi pa o e ip tw Conn to do hb 
tdw artarodeaea 

In dofnf a redoctkio by tracdoo, aoch aa 
B arameads n thb Dpe of am, there is 

nowing when aa exact repcidtiaa of 
u been accompfbhed andutheeoiD- 
damp IS applied to prodoce hopoctkin. 
th cpiestlon of bek if perfect rffwatboo 
action ocenr 

n who haa reported ha hndmgi on opening 
joints for ennequoit arthrodeses, slates, 
n operative tiposnrc has frequently dadoocn 
^enoos artkokr dbmptkxi. when the roentgeno- 
graiDt were Dearly or completely Degative for 
Jofflt inrolmoeot Aod forther Tie have 
come to consider any appreciable toci of bteial 
motion b the Babastragabr joint, or thepreaaice 
of thickenlns and antoward bone on the citmal 
Rirface of the tuberosity of the os calds, as <9ag 
nestle of dbroption of of the re op roeal articn 
■itiooi of the cakanenm, Irresp^rlirc of the 
ntgenocraphic findinp. We fa -e vbfble 
f by Uus very coosAntioas observer of the 
ts oi fractures entering these joints. 

Alien there are aevoal loDglmdinal sphta, espe 
r when the bteraJ cortex b aeparsted. the 
nem of breadth and preasuie oeaeath the 
cobs beromea increased and the dbniptcd 
oneal tendooa, which lie b a groove la thb 
late tpDt off from the btcral cortex. 

In the care of thb n-pe of fneture then It 
tnld aeem that If these tragments coold be per 


fectly replaced and ptesoed togetber to prodnee 
impoctics so that they woold hold tbar propVT 
rektion, a ntbfactory repair wtnld rtsnlL 
Theoittically thb Is ccrrect but there are tsn 
stnmbhng blocks. Fhat, It has been Imncaiible 
to determine when thb perfect repodtloo has 
taken place. So far roentnnogiaiBi tare not 
pven tnb infomation mtbacto^ Scccod, aa 
unptetion of frigmcnta faaccuiatdy red uc ed b 
fa^ to a palnlesi reanlt. 

Tbc otha type of fracture enfetiu the joint b 
evd more sev ere and bolds out Bttb ihiw fctr 
a rrdncticD and a very poor prognoeb thouM be 
admitted fram the In thb group on- 

dccbtedly the highest dbahlHty ntbgs occur 
These art the comminuted cmdi fractures affect 
log especially the articulating atufaces of the mb- 
aitiagabr j^ts. If the frartuie Hoes enter the 
jofnlt or separate the facets, we know that the 
mechanbm of ilm joint b tnterfeied with, that 
b, that the different joint loiisces do knget act 
la unban ami ihouid the froctuit lines heal with 
thb dbcrtpnncy they caa sever wok again with 
thdr fociDer tmoothcA In most hEttaoas these 
joint nrfacts are pressed down Into the uodsiy 
logeanceikns bone and becccne tatpaded then. 

lie dUm]»ctki& of these fngmmU b e cc cDcs 
a real pn:h} on, lb ce th ese b no way of hokfitg cr 
bringlag forte to bear cc the indhidnal fiif- 
menta. Cotton attoupted to dbliDpact them by 
the bkiwa of a hamrror on the tide of the booe 
"i oerg ace ms to have been nccoifnl with manuil 
manlpDbtxin, but the prohlon ttlH remains 
cfifficult in the hands of the a\'erige ■ugcco 
Thb difficulty has led to many attempts at 
open rednctlcc to pey the impacted artlcub tlng 
f^ts up Into their oo nna J poaltioo, brt the* 
attnnpU have not reaived great pcpolanty 
Apparently the anccess of any attempt at a po 
feet reatoralion of these badly commliialed frig- 
mcnti into the joints, which mea ns ahffity to w 
the foot in a Doonal way with foil fuDCti» ana 
withont pain, b an ImpiubohUity 
Accepting thb as true, wiat ihm shaiM be 
our goal 01 to a aalnfactoey remh? We to*! ■■T 
an liiHty to walk with as little pain as poamJe 
How am we find a yard ttkk with which t 
measme the dmhfflty? We afcocld ha e kim 
ge neraDy accepted standard. It mar be ttat the 
State ladcsttkJ Acddent Ccmmbakais wfll mp- 
pl> us with thb atandard. Then we cccld drtw 
mtoe if what we art doing produces resnlti wcW 
come p to tbe standard and If 
vestjgate and find out where we have failed and 
derti^ methods of care which wiH faDprme ^ 
ronlu. Since the great majority of foch sect- 
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TABLE I — ESSENTIAL FEATLTRES OF RECORD 
OF FRACTURE OF OS CALCIS 

1 History and type of injury (fall or e-tplosion) Age 
and weight 

2 Tune elapsed between accident and time of reduction 

3 Types by x ray finding (a) mtra articular or extra 
articular, (b) commmubon, (c) tuber angle depressed, (d) 
foreshortening 

4 Exact type of treatment— specify clearly 

5 Tune elapsed before weight bearing folloiving reduc- 
tion 

6 What type of apparatus, if any, used after weight 
beanng has been started 

7 Tune elapsed between injury and return to duty 

8 Percentage of disabibty— as rated by Industrial Aca- 
dent Commission 

dents occur m mdustry, we hope that the infor- 
mation which we seek will be forthco m i n g, not 
m only one state but in aU states 

It IS a generally accepted fact that of aU m- 
junes, the fracture of the os calcis is the most 
disabhng one a man in mdustry can sustain It 
imght amuse you, as it did me when makmg m- 
quines through a state msurance company, to 
fed that no separate records were made of this 
mjury, and that there were no statistics of any 
kind available 

Much mformation unquestionably could be 
obtamed which would be of mestimable value m 
solving our problems if we could mduce all of our 
State Industnal Accident Commissions and the 
leadmg msurance companies handhng compensa- 
tion work to co-operate m gathering more accu- 
rate records, not only of the exact type of frac- 
ture sustamed, but of what was done to overcome 
the malposition of the fragments, and how suc- 
cessfully this procedure of reposition had been 
accomphshed It could then be determmed just 
how successful surgeons have been m the applica- 
tion of any given recommended type of treat- 
ment I believe every case record should mclude 
the pomts shown in Table I 
The foUowmg is a quotation from Reich m 
regard to this “In the discussion of the end- 
results very few of the writers have expressed an 
opmion as to what their cntenon of good results 
actually is Smce the subastragalar jomt has 
been the determmmg factor as to disabihty, the 
question has always arisen whether or not there 
IS pam m the joint on weight-bearmg, and as a 
corollary the patient has complamed of less pam 
the greater the limitation of motion ” 

CONCLUSIONS 

Traction has proved to be an excellent way of 
reducing fractures of the tuberosity where the 
commmution is not too great to allow a proper 


grasp of the fragments, so that the tuber-jomt 
angle can be reduced and the spread of the bone 
can be compressed to normal 
Traction has been of great assistance m reduc- 
mg fractures of the body of the os calcis entermg 
the subastragalar jomt The amount of success 
obtamed depends upon thoroughness of disunpac- 
tion, accuracy of replacement of the fragments 
before compression with the clamp, followed by 
sufficient fixation to allow firm bony union 
There is always bound to be some uncertamty 
as to the result from the closed method of reduc- 
tion m aU cases of fractures of the os calcis when 
the fracture Imes enter the subastragalar or cal- 
caneocuboid jomts, or where the hgamentous 
support of the astragaloscaphoid jomt has been 
disturbed, because of mability to obtam accurate 
roentgenograms by any means of roentgenography 
now at hand 

When the Boehler traction method of reduc- 
tion has been strictly followed, the permanent 
disabihty ratmg has been greatly reduced espe- 
cially m the less severe fractures of the tuberosity 
It must be understood that to accomphsh a 
good result by the use of traction for reduction m 
fractures of the os calcis, one must have a thor- 
ough knowledge of the pathology and a keen 
appreciation of the use of the tools at hand It 
IS not a method to be attempted by the unmi- 
tiated and can serve no good purpose m his hands 
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and condition of the individual, and the position 
of his body at the time of mjury, most extensive 
skeletal and visceral damage may result with 
even occasional contrecoup manifestations In 
the aged, for example, a relatively shght blow may 
cause extensive hemorrhage mto the soft parts 
with its resultant dangers of imperfect absorption 
infection, and embohsm Sometimes a traumatic 
pleunsy may result, either dry, which clears m a 
few days, or with a clear or bloody effusion There 
may be an assoaated, low-grade febnle reaction, 
which, if due to the traumatic pleunsy alone, 
should subside withm a week or lo days, other- 
wise lung mvolvement or the possibility of latent 
tuberculosis should be considered In any event 
the patient should be kept m bed until the flmd 
has absorbed and the temperature has been 
normal for a week If it appears that there are 
more than 200 cubic centimeters of flmd present, 
diagnostic puncture is always indicated If a 
clear or shghtly blood-tinged flmd is found, it is 
removed only to reheve pressure symptoms or 
perhaps to help hasten resoiption when this is 
unduly slow I do not favor replacmg these 
simple effusions with air because it is not neces- 
sary Furthermore, should tuberculous pleunsy 
occur, heahng must take place by complete adher- 
ence of the pleural layers This is aided by the 
natural absorption and organization of the flmd 
and hmdered by the estabhshment and mam- 
tenance of a pneumothorax 
A hemothorax or pneumohemothorax, how- 
ever, presents a different problem The patient 
may or may not present evidence of hemorrhage 
With only a small amount of blood present, 
nothing need be done Otherwise the blood should 
be aspirated and replaced by two-thuds to three- 
quarters as much au This mamtams some tam- 
ponade at the bleedmg pomt and facihtates heal- 
mg of a tom lung, at the same time it permits 
re-expansion of the lung while keepmg the pleural 
surfaces thin and free from the organizmg blood 
clot Unless the blood is removed a dense fibro- 
thorax may result with extensive fibrosis of the 
pleura and atelectasis of the lung, possible per- 
manent pockets of residual pneumothorax, and 
marked retraction of the nbs, mediastmum, and 
diaphragm If the hemorrhage has been sufficient 
to cause symptoms, transfusion may be necessary 
Faihng a suitable donor, the blood from the 
pleural cavity may be removed mto sodium 
atrate solution to o 5 per cent dilution, filtered, 
and refused mto the patient up to 12 hours fol- 
lowing its appearance If hemorrhage persists, it 
may be necessary to attack the bleedmg pomt 
duectly by open operation Should this be the 
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case, it IS well to remember that a small, free, 
muscle graft is often helpful as a hemostatic If 
held m place with moderate pressure for 5 mm- 
utes, any venous bleedmg may be controlled, 
even bleedmg from a moderate sized artery, 
particularly if the pressure is low, as m the pul- 
monary bed or after hemorrhage 

A hemothorax should be sought for not only m 
the injured but m the contralateral side as well — 
the contrecoup type This may occur from a 
sudden wrench, stram, or convulsive effort which 
tears a vascular adhesion m the opposite pleural 
cavity 

It IS generally recognized that contusions of the 
chest wall may cause a locahzed atelectasis of the 
underlymg lung with subsequent bronchitis or 
pneumoma, or may activate a qmescent tubercu- 
losis The best prevention against atelectasis and 
pneumoma is a free and adequate oxygen supply, 
which IS particularly true in the emphysematous 
or asthmatic mdividual, suffiaent sedation should 
be employed to allay pam on respiration and thus 
prevent too much sphntmg of the mjured chest, 
but yet not enough to depress respiration, a 
bmder or strappmg should be apphed to effect 
the same purpose, a change of position with the 
patient semi-upnght most of the time should be 
instituted, plenty of flmds are to be given to pre- 
vent viscosity of bronchial secretions, productive 
cough, if present, should be encouraged with the 
aid of benzom inhalations and expectorants, and 
finally, direct bronchial aspiration should be per- 
formed if the patient is unable to nd hims elf of his 
secretions Great care should be taken to ascer- 
tam what, if anything, the patient had m his 
mouth at the tune of mjury to guard agamst the 
possibihty of an otherwise unsuspected foreign 
body lodgmg m the tracheobronchial tree If 
there is any suspiaon of this, repeated roentgeno- 
graphic studies with the patient m different posi- 
tions should be made and bronchoscopic exami- 
nation demanded A pamstakmg history with 
this m mind is of extreme importance 

PLEtTEOPULlIONARY WOUNDS 

Pleuropuhnonary wounds are of 2 kmds (i) 
those m which the chest wall is mtact, and (2) 
those mvolving panetes, pleura, and lung Iffie 
common etiology for the first group, aside from 
the spontaneous mjunes already mentioned, is 
from fractured nbs Apart from the local tender- 
ness and painful respiration, there may be hemop- 
tysis, crepitus may be present, and there may be 
subcutaneous emphysema about the site of frac- 
ture along with the signs of pneumothorax When 
this last happens, a pressure pneumothoriix rarely 
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tod may be dtber nnllttenl or FoQov 

bg the Immedkte treatment for ibock tod 
bemocrhage tod the D tcma iy nugical drotbg 
of woonds ee mutt attempt as toon at featfble to 
restore the toechaoka oc the cardkrapbataiy 
system to thdr oornul itatc tod then mtiotaio 
anapprorimatloo to thlmcloaeaapotriblfc. Thli 
mroircs a frcqoent appraisal of the patient a con 
dlooQ by pfaytlca] aktis, roenttenograma, mtno- 
metric readkiga of Intrtpleiual preacurei, tod 
prompt tspkalloQ or temporary doted diafnan 
to correct toy lodden pc e nur e dnoR Thla 
mlcht prove fatal If nDrecognlzed or alLcmd to 
penbL Immediate ma)or operative bterventloD 
ahocld be r es erved for wounds of the heart or 
etophuFua, large wottodi of the cheat wall, bemor 
rfaa^ horn an Internal mammary or intercxwttl 
vea^ and occaaionallj’ for Injory of the hmg 
itielf in which a large veaad (a tom and b not 
controflcd by the enaoing pneomothorax. Im- 
roe^flate opciath-e procedures may be rarefy nee 
eaiaiy for dbphragmatlc rupture with aente iieoB 
of the (flipliced btestbea. 

The Qsoal types of chest tTanma eocooniered 
are oontttslona and cnahbg b^mles cansed by 
Uowa, falls, ar>d aatomobO^ and penetrating 
funshot and auh woonds. These list are fre 
qoently made br kS'picks, which, together with 
bailee woonda, nre a ch^ wall almost blact 
and °ptf a bit of or other foreign matter 

b diTied bto these woonda they usuQy heal 
withoQt bfecricD. 

ICEUICAL, ■JO’flAinuroi, 01 WTEIXAL TTAUMA 

A falriv large and bt a ea tb g group of aeddenta 
ocruT (pilte ipootnneooily duru^ fits of crying b 
bfanta, poroxysmi of coughing or cneexi^ rad 
fWi itraming or wr wv-htng EwnTmenti with tn- 
creased btrapubicnary preaaurt, or occidmully 
without apparent canse. The p ica m ce of disease 
— tnbercuKab and buQora emphiwcma — greatly 
Increases the poaribfhty of such Lraimta. The 
Iniury may appear as fractuics of one or mote 
rim doe to coughing, as U not nnfimranoly seen 
la of polmonary labercultjaii, the fractoie 
Qsoally occurring near the insertkos of the ler 
ratal magnus mnsde. The patient may fee] a 
sharp pab and have local tendemesa or b e may 
Dot be aware that anything has happoed except 
I sense of mnsde disroen/ort or a HtiJe bicarb^ 
and frequently neglects to menlioo It. Later the 
fracture will be seen fa routine x ray examination 
there may be several fractures b the ame patient, 
some hesded ai>d perhaps a more remit ooe. 

Another accident of ihb sort b rupture of the 
hmg, or apoDlaneous paeumothorai. MnlUjde 


epis^ occur so m etima b palienU with bolkra 
anphyaema doc to the luptm c of a bitb. Sp^ 
tanecKU p o e umotharax appears abo foOowh^ the 
rapture of a tuberculous focus, the tearing cf a 
small adberion, or without anj apparent catoc. 
There may be very few aymptocai, traasitrry 
pab, dj-ipnea, ptlpfuikn. or a floppioj sensaticc 
b the chest or oo the other hand, tlw\ nay be 
fnhnioatbg with the rapid devekproent cf teakn 
pnearnothcrax or cf eujp> Ttia If bfectkwi mate 
rial baa escaped. Such a courae b nscaBy catu^ 
by a valve-Djte tear b the hjng so that tlr readily 
mloa the pleural cavity through thb rent but 
cannot ocape thus a tenskn pDeumothorar sooo 
develops with high btrapleural presnre, marked 
(hapaea, evanoau, rapfc pube mediasrinal •&- 
plirnncnt to the opp^te ride, and high vecooi 
pressuic. Thb nrnst be rcfieied promptly tad 
candouily dlbex by repeated aspirarioos or dosed 
catheter drainage, othowbe the patient will die. 
If the tear is on the mcffiastinal tnrface of the 
hmg, the adjacent, very tMn pleura may abo be 
torn permitting the escape of air bto the mediu- 
tuom, thence bto the neck aloog the >asailir 
shratia, aj>d finally oat throogfa the ctTrictl 
fasda into the nbataMoos tbraes, frtn which 
pobt It may q)rcad over the body and become so 
Darted as to retriiire rtfief by bdiicn over the 
vascslar iheath low b the necL Fortunately 
Uus b rarely necesavy It b the pictorv some 
dsMS seen in blasts alter hard fits of cn-fag and 
agab b polmoctary tubcrcBlorit with nudes 
tore of the long at Its mediastinal attachffltsc. 
Spustaneoas pneumothem may abo be accom- 
panied hy an extenrire bexosthorax from the 
tearing cf a vascular parietal adhesion. Unlesi 
the hkedlng can be controlled by asifratioa asd 
artlficUl poeumolhoraz, the hcujuihage ihcnld 
be sought for and cootroOed b crdeT to nve the 
life of the podeoL Fbally, ue ha\c cfa cm i rs l 
lT«nni« due to tnhsbttm id uukc OT nS wllh 
damage to the ahrolar epflbeDnm and the btr*- 
| MilmT»inT y msf hanbiB cf gas nHurwe Althcppfa 
all of these except the last art osoallv handl ed by 
the bternbt and rarely eocounterta by the sar 
gem, oeverthcleas they are forms of tl kra^ 
trauma just as Hmch M are the commoner varieoei 
about to be disc owed . 

c t aruMuai ajcd AsaASicws or errasr asu. 

rm mjT T. (jT THi raxcommt 
Cootuiices and ahraslocs coeslitute the rim 
plest form cf external trauma and there may t< 
nrehtng more than sOght lo ca H it d raeDlng cr 

ecchymesb. On the other hand, depending npoo 

the violence and extent of the bJ^ or faU, the age 
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and condition of the individual, and the position 
of his body at the time of injury, most extensive 
skeletal and visceral damage may result with 
even occasional contrecoup mamfestations In 
the aged, for example, a relatively shght blow may 
cause extensive hemorrhage into the soft parts 
with its resultant dangers of imperfect absorption 
infection, and embohsm Sometimes a traumatic 
pleunsy may result, either dry, which clears m a 
few days, or with a clear or bloody effusion There 
may be an assoaated, low-grade febrile reaction, 
■nhich, if due to the traumatic pleunsy alone, 
should subside within a week or lo days, other- 
wise lung involvement or the possibility of latent 
tuberculosis should be considered In any event 
the patient should be kept m bed until the fluid 
has absorbed and the temperature has been 
normal for a week If it appears that there are 
more than 200 cubic centimeters of fluid present, 
diagnostic puncture is always mdicated If a 
clear or sUghtly blood-tinged flmd is found, it is 
removed only to reheve pressure symptoms or 
perhaps to help hasten resorption when this is 
unduly slow I do not favor replacing these 
simple effusions vnth air because it is not neces- 
sary Furthermore, should tuberculous pleunsy 
occur, heahng must take place by complete adher- 
ence of the pleural layers This is aided by the 
natural absorption and orgamzation of the fluid 
and hindered by the estabhshment and main- 
tenance of a pneumothorax 
A hemothorax or pneumohemothorax, how- 
ever, presents a different problem The patient 
ma}’’ or mav not present evidence of hemorrhage 
With onlj a small amount of blood present, 
nothing need be done Otherwise the blood should 
be aspirated and replaced by two-thirds to three- 
quarters as much air This maintains some tam- 
ponade at the bleeding point and faahtates heal- 
ing of a torn lung, at the same time it permits 
re-expansion of the lung ivhile keeping the pleural 
surfaces thin and free from the organizmg blood 
clot Unless the blood is removed a dense fibro- 
thorax maj result with extensive fibrosis of the 
pleura and atelectasis of the lung, possible per- 
manent pockets of residual pneumothorax, and 
marked retraction of the nbs, mediastinum, and 
diaphragm If the hemorrhage has been sufficient 
to cause samploms, transfusion maj be necessaiy^ 
Failing a suitable donor, the blood from the 
pleural caaatj ma> be remoaed into sodium 
atratc solution to o 5 per cent dilution, filtered, 
and refused into Uie paUent up to 12 hours fol- 
lovang Us appearance If hemorrhage piersists, it 
maj be neccssarj to attack the bleeding point 
dirccUa b\ open operaUon Should this be the 


case, it IS well to remember that a small, free, 
muscle graft is often helpful as a hemostatic If 
held in place with moderate pressure for 5 nun- 
utes, any venous bleeding may be controlled, 
even bleedmg from a moderate sized artery, 
parbcularly if the pressure is low, as m the pul- 
monary bed or after hemorrhage 

A hemothorax should be sought for not only in 
the injured but m the contralateral side as well — 
the contrecoup type This may occur from a 
sudden wrench, stram, or convulsive effort which 
tears a vascular adhesion in the opposite pleural 
cavity 

It IS generally recognized that contusions of the 
chest wall may cause a locahzed atelectasis of the 
underlying lung with subsequent bronchitis or 
pneumoma, or may activate a quiescent tubercu- 
losis The best prevention against atelectasis and 
pneumonia is a free and adequate oxygen supply, 
which is particularly true in the emphysematous 
or asthmatic mdividual, sufficient sedation should 
be employed to allay pain on respiration and thus 
prevent too much sphntmg of the mjured chest, 
but yet not enough to depress respiration, a 
binder or strappmg should be applied to effect 
the same purpose, a change of position with the 
patient semi-upnght most of the time should be 
instituted, plenty of fluids are to be given to pre- 
vent viscosity of bronchial secretions, productive 
cough, if present, should be encouraged with the 
aid of benzoin inhalations and expectorants, and 
finally, direct bronchial aspiration should be per- 
formed if the patient is unable to nd himself of his 
secretions Great care should be taken to ascer- 
tam what, if anything, the patient had m his 
mouth at the time of mjury to guard agamst the 
possibihty of an otherwise unsuspected foreign 
body lodging m the tracheobronchial tree If 
there is any suspiaon of this, repeated roentgeno- 
graphic studies with the patient m different posi- 
tions should be made and bronchoscopic exami- 
nation demanded A painstaking history with 
this in mmd is of extreme importance 

PLEUROPULMONARV W'OUXDS 

Pleuropulmonary wounds are of 2 kinds (i) 
those m which the chest wall is intact, and (2) 
those mvolving panetes, pleura, and lung The 
common etiology for the first group, aside from 
the spontaneous injuries alread> mentioned, is 
from fractured nbs Apart from the local tender- 
ness and painful respiration, there may be hemop- 
tjsis, crepitus ma> be present, and there mav be 
subcutaneous cmph>-sema about the site of frac- 
ture along Math the signs of pneumothorax Wfficn 
this last happiens, a pressure pneumothorax rarcU 
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ocean ts i. decomproiloo hu tlrmdr beta 
hto the toll tlau^ whkh an capthk erf abmb- 
Ing verr^Uret anwaaU d air ocaplog from the 
hmgi. The *ite of iatoy iboold be hmDoUBxrd, 
•editfva gfveo to aJUy pain, u»d the pneamo- 
tboru and boDOtborai cartfollr vatca^ aod 
rtliered U neceaaary Palmaaar> bleeding b gen- 
crmDy cootroUed by the collapac of long 
Pa net are Toaodi tach as are made by bullets. 
Ice-pk^ and pnaTl knhrs are eery abihar Un- 
lea dothing or aomc other foedgn body has been 
carried Into the pleura, Infectfon b rather the 
exception than t^ role. The treatment Is the 
aune as that already described, nairady aqrfia 
tkm of the blood acid replacement with air alter 
the patient has recovered {ram the Initial thocL. 
Hemorrhage with In^tirles erf this Wpe, however 
Is freqaent, dae to dUebtoD of the mtemil mam- 
mary or Intcrcottil vesaeb. Thb calb for prompt 
open operation with Ugatloo of the hWdlpg pdnt 
U the signs of beioorrhan are present transfoskm 
b abo Qsoally indiciterT Mere bleeding from the 
wound does out demand operation qqIch It » 
evident that the aoorce b still active. If. after 
bjnry these patkeia are placed with the openmg 
lo tbo chest waQ la a deneimimt poiftiaa. It b 
astoolshlog bow moeh ot the blood from the 
bmothortt wiD uieik oat through the wonnd. 
Thb has the added advantage of keeping the good 
hiu apperoMst, thereb pr ev en ting ostniataa] 
and Kkewiw splinting the in^ored side Hoe 
again the oppodte chest shoold be eaamined for 
possible coo tr ecoup dama^ 

The moat serious aod dbtreming of the chest 
blorles are those with mnlllple rib fractures re- 
foJtlng from eitcnslre trauma. In addition to the 
physical viobnee itself the padent has suffered a 
aerere psychic ^oci with the Immedbte agony erf 
tmpiiT>dtnf death, followed by days of great sol 
fn^ ao^ aensatloo of luffocallom T^ padent 
b always b shock there may be bOateralpneomo- 
thotai with ertrema rerplrato^ emharraHmoat 
and there may be depresiioo of the ttemum with 
added venous obstruction. First, as with aD 
thoracic trauma, the head of the bed Is eJevaled. 
Second, the pa llmt fa placed fa a very hiA orygen 
or orygen btflum almo^bere preferably by use 
of the B L.B ipparatas* the use of an arjjea 
tent, or by nasal catheter thus maiimam veanla 
don and oxyg enation with mblmtrm effort » 
mabtained and shock fa combatted. Third, the 
pneomothomx and hemothorax must bo reBcved 
F^orth, aedadon or nerve block to rcEevc pab 
tad reslJessnesa, and sopport for the chest by 

id Banaaotir fW 


sandbags or binder should be provided. Pia- 
Tertebral nerve block b partlcnlariy Tihaib. 
When oplmn Is used, freqaent nnall dems are 
better than omdon al large cnes for there b Icm 
respfrato^ depreirion when the drag b ao admin- 
Uteied, Fifth, IranifaaioQ shoold be gira and 
repeated If lasted. Thb shoold be Aw 
tioosJy the amoont should depend npen the 
response of the patient TUi and ico per cent 
orygeu bh ahdop are the best methods wt have 
to «mbat shock, and, br bcretilng the ory g eo 
cc rab b tng power of the blood, to ciTe m>ra» ^ 
the acapnia that may be p r es en t dne to rafki 
ahallow respirations with rcsoltant washlag out 
of the carbon (Snxide. Sixth, cartSac or petkardla) 
bbiy should ahra^ be suspected b thb type of 
b|aiy Sermth, devatbo of a depres aiJ maan 
benim cr st auum may be reqtdrcfL At best the 
nurtahty b high, the Inddence of pneamenb 
enrahiermbk, ami the later ncnmuucd oo of the 
aarvhun b often difficult and dbcoongbg 


If there b a large gaping wound b the chest wall 
and pleara, the opening should be covered or 
packed fanBudate^ with snythbg at hand. As 
soon as poasOrfe h should be carenBy dfbrided, 
the vnood b the luig, U pf ts ent, satared. the 
hmg re-expanded, the pleura and icrft parts oaaed 
tightly acid cka^ drainage cr suetkn pro rl d ed 
up to to cenlimeten of water at the depeodeBt 
p^ of the tfenril cavity If there b no evidence 
of sappurauon. thb oiav be dbcootbued b j or 
4 da^ If the wound Is not large and sockinjL 
■iinnla rtfnring tud totnre ait required with 
farther operation only to cootrof blevdiag Fol- 
lovisg tl^ the padent b pbetd with the weemd 
down for the reasons ahe^r mendoDcd, and m 
to 4B boars later the pleura Is asplritcd. 

aXCAPITtJLAnOJt 

I I cannot cmphasi» too strengiy the neces- 
titr of aspirating a bonolborax of over see or joo 
«Ti^ cendmeteia. The contboed pr cjeoce and 
organlatkn of blood b the plenril cavity canses 
a marked degree of fibrotborax, the late appear 
iT»»-w of fm py i r ni fa the rcridoal thick wafled 
pleural space and atelectasb and brooddeciasb 
m the nn d gjlyb g compresmd long 

t Except for aspiration and air repbeemrot fa 

hemothorax, the treatment for wtamds of ^ 
chest wail, picoia, and lungs Is Donoperatfre. 
Opeiatlon shoold be undertaken only to ckoe 
large wounds and to control bleeding from d* 
btrrtoatal and btemal mini miry \eticb and 
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only rarely from the lung itself when this cannot 
be controlled by pneumo&orax With this method 
of treatment Elkm has reported a mortahty of 
only 6 per cent m a senes of 553 cases, mcludmg ii 
penetratmg wounds of the heart 

WOtTNDS OF THE PEKICASDITJM AKD HEART 

These are of 2 kmds, the penetratmg and the 
blunt mjunes The former are often qmckly fatal 
from hemorrhage especially when the aundes are 
penetrated A certam niunber, however, particu- 
larly wounds of the ventndes, are amenable to 
treatment and prompt action may mean the dif- 
ference between hfe and death When the patient 
IS seen, there is usually a small wound to the left 
of the sternum between the third and sixth spaces, 
or along its nght border The wound may be 
bleedmg freely or there may be merely a persistent 
trickle, and there is often a history of injury fol- 
lowed by a period of activity and then sudden 
syncope There is a gray cyanosis, distended 
vems of the neck, mcreased venous pressure, small 
or absent pulse, dyspnea, mcreased cardiac dull- 
ness, absence of heart sounds, and low or absent 
blood pressure because of an acute compression of 
the heart Diagnosis is made positive by fluoro- 
scope which reveals an absence of cardiac pulsa- 
tion In doubtful cases and even m the presence 
of apparent death up to 15 or 20 mmutes immedi- 
ate operation is mdicated This acute compression 
is caused by bleeding from the heart into the pen- 
cardium with resultmg compression or tamponade 
Two costal cartilages, the third and fourth, or 
fourth and fifth, are resected, the nbs spread 
gently, and the pencardium opened The blood 
is evacuated and the wound m the heart sought 
for and repaired A transfusion or refusion, or if 
these are not possible, an infusion, is started and 
the heart is massaged gently and rhjdhmically 
Even though no movement is at first visible, con- 
tractions may begm agam if this procedure is con- 
tmued for some mmutes, adrenahn may be m- 
jected mto the ventndes if contractions do not 
commence or if their response is weak Meticulous 
asepsis, hemostasis, and gentle handhng of tissues 
are essential The pencardium is dosed without 
drainage or left open mto the pleura, and the 
pleura, if opened, is aspirated and the lung re- 
expanded The patient is placed m an oxygen 
tent, or a B L B apparatus is employed If these 
are not available, mtranasal oxygen can be ad- 
mmistered followmg operation A recumng accu- 
mulation of fimd m the pencardium or pleural 
cavity dunng convalescence must be watched and 
aspirated as mdicated These mjunes are not as 
fatal as was formerly supposed Bigger, m a 


collected senes of 141 cases, mdudmg 11 of his 
own, gives a mortahty of 50 per cent Success hes 
in early diagnosis and prompt operation, when 
any doubt exists, operation is usually the more 
conservative course 

There is a small group of cases, however, de- 
scnbed by Bigger and mentioned by EUun, m 
which the diagnosis is doubtful and in which con- 
servative therapy should be followed The author 
has had i such case The wound is in the pre- 
cordial area but the patient has recovered from 
his shock, the heart sounds are audible and may 
have a ti nklin g or splashing cjuahty, the venous 
pressure is low and there are signs of blood in the 
pleura This patient probably has a superficial or 
small penetratmg wound of the heart with a 
wound of the pericardium mto the pleura allowing 
prompt decompression The small openmg m the 
heart wall becomes plugged with clot and healmg 
will take place Waitmg with careful observation 
IS justified m this group, although one should be 
ready with prompt surgical interference should 
bleedmg recur or tamponade develop 
Little attention has been given to the blunt or 
non-penetratmg mjunes of the heart and yet it is 
becommg increasmgly apparent that these com- 
pnse an important group Dunng the past 10 
years Bnght and Beck m this country and several 
foreign workers have studied this type of trauma 
both experimentally and dmically Very recently 
White and Glenby have wntten comprehensively 
and conservatively on the same subject reviewmg 
the experimental work to date and citmg num- 
erous case reports Hallermann states that from 
January i, 1931 to August i, 1934, 3,751 autopsies 
were performed at the Berhn Me^colegal Tnsti- 
tute, of which 124, or 3 2 per cent, presented 
cardiac mjunes due to blunt trauma It is strange 
that so httle attention has been given this subject 
m this country Furthermore, much information 
can be obtamed experimentally by studymg m- 
jury and repair m healthy and artifiaally dam- 
aged hearts Great credit is due to Beck and his 
co-workers and to Schlomka and Kuelbs for the 
important work they have already done along 
these hnes There is stdl much more to be accom- 
plished, however, before a final appraisal of these 
mjunes and their sequellae can be made 
Brahdy and Kahn state this admirably “After 
the condition of the patient pnor to the acadent 
has been estimated, ^e nature of the mjury itself 
must be considered A detailed knowledge of the 
type of mjury is extremely important and usually 
can be obtamed from a detailed descnpbon of the 
acadent. Was it a direct trauma (a blow or fall), 
an mdirect trauma (a hft or a twist^ or a psycho- 



4i8 


SURGER\ GYKECOLOG\ AKD OBSTETRICS 


emotkxial fajury”? Iimrmidj m we are diwaailng 
only otjank bjniy of tlie taut ranltbg from 
bhmt tamna, ouihlnjbtuie*, tod foddeo ftialn 
the ptjxho-etootlonal hfuiy win not be cocrid- 
cred tlthooffa d iUeU it may Ik prodocdve of 
tJtottioQ* In itythm tod a on^c ptycdtoam- 
rocb almost Identkal with tome of the organic 
dJ j tt tet . 

Cardiac bjory tboold be supected fcJIowbg 
toy blow over the left chett, tbc Impact of the 
tteicrbc wbeel b automobile tcddesU, or craah 
bg of ibe chesL It should be thought of b 
cue* of falls from any appredabk height and 
CQDildeTed as a powfblflty toIIcpwlQg Tkiat aTwl 
todden ttiab or sodden tevere p re asm e oq Uk 
abdomen. Ulilte and Glcnby gin 5 tunple and 
almost seif -evident nilct, whi± are, oeN-mhelni, 
often oNTTkiobed Ffrtt, the more severe the b 
biy to the thorax, the greater likelihood of cardiac 
damage. Second, “the more (fiseased the heart fa, 
the more casQy It b b^nred by Craoma. Third, 
the more nerv ou s and aensUive the tubtect. the 
nure numeroat win be the s^ mpt i xia /oOowbg 
traomi. Fourth, the ilgns of cartfiac bjory may 
or may not be o-klent on cuperhckl ezamlnatKax. 
FUth, progDotb depends not only on tbe damage 
to the be^ Itsdf but lihnbe on tbe sawet s f ed 
hAifit f ftd efficacy of freatmenL 

Proper exambatke cmhts of careful latpec 
tWi^ palpatloa peraMko, aosculCatlon, decotK 
cardkgram, roentgenogram, and bkod preann 
detenobatkn. Tm re^ts of inch oambatbn* 
•ho^ be recorded carefully and compared with 
repeated «imlbr rt-exambstlom during cnovale*- 
cence. Chacces b the tlxe of the heart and Its 
■oonds, the cbvdopcKnt of murmuia, altcratbns 
b rhythm dlv ei f e n ce from normal fa the dectro- 
cardiociam, syncope, precordial pain, and attacks 
of Tiff na pectorb should be noted cspedaDy 

Myocorffial damage reui dog from bhm ( tranma 
may vary from a uea of edema with a few 
peikaidm or sobendocarffial hemorrhage* to 
Complete rapture. Tbe extent depends od the 
violence of tiK bjory and the pre-cnitlng cmdl- 
tka of tlK heart. A dbeasfd heart b mneh more 
Bable to bjory th*n a normal one. Rnelh* and 
Slrauis have verified thb experimentally aibg 
cats, dogs, and rabbits, and condode that DomaJ 
^ntTw^h withstand even recnirent trauma wilhoat 
permanent bfuiy Experimentally prodnerd car 
diac defects, D im ' n t r borase the Knritivity of 
the cardiac muscle so that even sBght trauma may 
cause marked bemenfaage or acute caitSac death. 

Under eer f sln cDoiooca, periiip* when the 
btrarentrlcular pjumre U as b late dha- 
even a normal heart may be affected seriooily 


by relathriy mOd trauma. Dentsch reports tb 
case of a fmDfeidooil borer rt yean of age b 
excellent physical cooffitkn and with Donna] 
heart and vascolir system. In the third round cf 
hb list match be rtcrived a Uow over tbe apex 
of the heart and eSed tmmeffiatefy At autopsy 
dark red, deSca te beroonhaget were fomd b the 
anterior mediastbom. Tbe heart was rigid and 
«‘^winlnrd only fluid Uo>^ the wall of tbe left 
Tcntildc was t6 to 17 mlEimeten and tbc 
Tilvts and ccrocxaiy arteries were very «VBirn» 
Tbe aerta was tpwfl and normiL iiwTihL^ 
was described as cardkc enlargement without 
marked dflatatbo and bkod stub Lu the other 
vucera. Dentsch 1 evpbnatkti b tlrar became of 
•eiBB and acute phyrical strab and accelerated 
hieathbg tbe thick and rigid bcart masde showed 
a partlrnUrly bcieased toons at the moment of 
daih. Thb deacri price agrees with the pro- 
“perisyitoic tnentkoed by Schlomka, 

The flndmga and opbloo of SchlomLi merit 
lecxcdmg b detilL Cats and rabbits were used. 
(1) Simuitaneoasfy with the trauma the electio- 
canflogram showa (fistnrbance of cardne hmctlon 
(s) ccAn d den t with the trauma the blood pcestore 
anuBy show* a couideTahk decrease b proper 
tlA to Ibe severity of tbe chest trauma u) 
drop b blood p rea ^ e b acxcmpankd by a tern* 
pocuy and oftes marked rise b venous premre 
(4) ctcumorio cerffis b t>'pkilly aasociued with t 
IrequeBtly pnnouaced aate tnomatk dHatatlnn 
of tu heart, prefoahly the lifiit heart, b seme 
case* there occ ur * a later secoodary dflatariori 
with rrennfaf drip b Uood pr ess ure and rise b 
vesious pressore ■nd rWih. Bluet traosia 
causes bstantanexes death usually from fibrilb 
tlcOj from a fatal Stokes-Adams svadrame cc 
rairiv from sodden proiooged pertiTStok (6) 
sarvrring te*t anlrruli frerpiently develop chronic 
heart 1^», generally mpKardliJ, with rewdtlng 
chronic iSlatatioQ 

Schlcmka state* these experimental find 
bg* are veriid dbicopalbokgknUv b (i) 1*1* 
I nsu larity a* an acute lyruptom from extra- 
STStoics, a ur ic u lar fibriHatko, dbturbed coodne 
tfvity with bkekbg or thready pube d oe k pro - 
nounerd "nd pcolouged drop b blood presane 
(s) aente franmalk (Ebtatkn may be present 
tjv bstantaneoui Hi»3th may occur from rtnlric 
nhi- fitmTtulfji or as an apoplectiform manifcita- 


tloo of Stokes-Adams syndrome. 

The Hidre complex of acute cardkmscular aw 
cerefaral *)inptoojs foDowbg blunt traania of ty 
cheat wall must he bterpretrf as commotk ccroa 
with sub se q u ent acute and more or k* lasting 

1 1 r «i I fft r tw sfy TTk electrocardiogram a 
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hibits coronary spasm indicating likewise a func- 
tional derangement in blood supply When this 
condition is present, absolute bed rest and strict 
diet should be ordered, any surgery should be 
delayed if possible, venesection is indicated to 
reheve cardiac dilataUon, vasoddators should be 
prescnbed, warmth rather than an icebag should 
be used to reheve cardiac pain, intracardiac 
adrenalm is mdicated if the pulse is impalpable 
and heart sounds cannot be heard, and artificial 
respiration may be necessary 

Quite apart from myocardial injury' with the 
possible ensumg signs of dilatation and acute 
cardiac failure of greater or less degree, effects on 
the heart of non-penctratmg trauma may mani- 
fest themselves as changes in rhythm such as 
extrasystoles, tachycardia, or auncular fibrilla- 
tion, disturbance of the conduction system, and 
angma attacks In 1924, the author assisted Dr 
S W and Dr A V S Lambert in the care of a 
patient of S7 'who had received a violent blow 
over the precordium There was syncope of very 
short duration followmg which he complained of 
severe paroxysmal precordial pain Physical 
exammation of the heart was persistently nega- 
tive except for extrasystoles The symptoms were 
paroxj'smal pam, anxiety, shght dyspnea, and 
upper abdominal distention Unfortunately, no 
electrocardiogram could be obtained because of 
the fact that he was at home and a portable 
electrocardiograph was not available Absolute 
rest, daily colon irrigations, and morphine were 
prescnbed, and later o i gram of digitalis was 
given intravenously each day The acute symp- 
toms persisted for about 10 days, followmg which 
he made an uneventful convalescence over a 
penod of 4 weeks and has remained well since 
Here was a case of cardiac trauma from contusion 
mamfestmg itself by short syncope, extrasystoles, 
paroxysmal cardiac pam, and upper abdommal 
distention 

Rarely also the heart itself or one of its valves, 
may be ruptured subsequent to blunt trauma of 
the thorax, crushmg, great strain, or sudden com- 
pression Bright and Beck have analyzed the 
reported cases of cardiac rupture, and Antomm has 
discussed rupture of the valves He pomts out 
that the immediate symptoms may consist of 
cough and hemoptysis or there may be none at all, 
and a murmur appearmg at a variable time after 
the acadent may be the only sign of rupture 

TREATitENT 

In treating these vanous types of cardiac mjury 
repeated and careful exammations, with electro- 
cardiographic aid, should be made as already 


mentioned Absolute bed rest and light diet are 
essential A Catch bed is distinctly preferable 
Everj' motion should be spared the patient, and 
sufficient sedation to control restlessness admin- 
istered All but the most urgent surgery or 
manipulations elsewhere on the body should be 
avoided Signs of even slight cardiac failure should 
be carefully sought for and digitahs prescnbed as 
indicated Oxygen therapy is employed for dysp- 
nea, cyanosis, and signs of cariac failure To 
reduce irntability and disturbances in the conduc- 
tion system quinidine, or, for auncular fibnllation, 
digitalis may be indicated An icebag may be 
helpful m the rapid arrhythmias '^en the 
disturbance manifests itself by attacks of angina 
indicative of possible coronary spasm, vasodila- 
tors and oxygen are indicated and heat rather 
than cold should be used over the precordium, 
this is also true if acute dilatation or other signs 
of myocardial damage are present Venesection 
IS inicated in acute traumatic dilatation Ab- 
dominal distention must be controlled by the 
judiaous employment of cathartics, poultices or 
Stupes, irngations, and pituitrm, pitressin, or 
prostigmin as needed Bed rest should be con- 
tinued for from $ to 8 weeks and a slow resump- 
tion of activity insisted upon As soon as a diag- 
nosis of an injury of this kind is suspected, the 
assistance and advice of a competent internist 
should be sought and therapy planned with him 

THE ESOPHAGUS 

Although It may not be generally recogmzed, 
injuries of the esophagus are not infrequent 
Needless to say they are extremely serious be- 
cause of the thinness of its wall, its relatively 
scant blood supply, the poor resistance and local- 
izing abihty of the loose areolar tissue of the 
raediasbnum to infection, and the type and 
virulence of the infection itself, wlych is always a 
mixture of aerobic and anaerobic orgamsms 
Trauma is of 4 vaneties (i) chemical, (2) exter- 
nal, (3) internal from foreign bodies such as bones, 
and (4) instrumentation The treatment for the 
first group IS largely expectant with sedation and 
neutrahzing and bland washes in the early stages 
and later dilatation as necessary Wounds of the 
esophagus should be thoroughly ddbrided, care- 
fully repaired, and the wound packed with active 
medicmal zmc peroxide Internal trauma caused 
by foreign bodies or mstrumentation is of fre- 
quent occurrence and is all too often followed by 
a diffuse mediastimtis or localizing abscess If a 
person mjures the esophagus by swallowing a 
bone or some other sharp foreign body, he should 
be esophagoscoped immediately, if possible, to 
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nuLke nr< that It Is no present, and, U 

present. It should be rtmo%-ea If, fcJknrtnj t*mu 
ma by toch foreim body or Iran mstmnKntatioa 
the rfgns of pcitociUon u»d spimdlng infectloo 
appear, prompt operttfon Is not oofy fnritatihit 
but Is mp>CTi Uv e. Soch tlsns are rbtn, tempen 
tore, painful degladtko, and soreoeai in the n.»T* 
or maUastlnom. rhyslcal eramlrutloo nay ihoir 
tcnden>ess or twdniiA occasfanaUy be^nnln; 
mbeutaneous crepitatlcm, or nothng. Roent 
fCDogTans may sbov beginolng fonnadon 

or the appearance of edema and (as bobbles. 
Eaopharoacow will demoostrate the site of the 
perforalkin. Drainage ihoold be eatabliihed by 
the shortest possible approach as determiaed from 
the InformailoQ at ha^ This may be cfirectly 
into the media St irurm or at base of nech antciiar 
to the stemomastold mosefe or by a coflsr ftMT»i.T« 
A tnbe should be inserted and the woemd left wide 
open and packed with active zinc perudde If 
a\'allable, li not, bydf o re u per ail de or DakiD a ao- 
hidoD, and the foot of word afaoold be drvatrd. 

It la difbcnlt to understand the bedtancr with 
which many tarteaas approach these esophageal 
leslona and their aModated Infecdncs. Because 
of the very natoje of the lofectkc. Its locatloQ. 
and the recognized poor reactiaa of the ritsnea 
toward locnllatkn^ tWe most be no comptmlse 
or delay in Mi«biT>« nrgical dnlnafe 
the fa and the approrirmte 

0(6 determined The lower pbar:^ c ppei 
eaopho^m and op^ medlasdiumi may he rM 
Qr rttoited by an Inddoa krw In the neck akog 
the posterior or anterior border of the atemo- 
mntrniH nmfcle. As the nnxacle and revela are 
retracted the esoohagua b approached. If Intec 
la present there wiQ be edema, bubbles of 
foul-aiDtIHng gas, or eren a poody wtDed-off 
absemonty If the Infectloo b limited and 
hl^ b the neck, Indsfoo poatcrlor to the atemo- 
fTf muscle pemlu drainage by merely £s- 
p]a>4TT^ the vascular abcath fernrd. Lower In the 
neck and b the upper media ttbrnm the bebioD b 
aloof the anterior border of themoscleaDd 
thb and ue vaacnlai sheath retracted taterally 
Thb b not always possible howe v e r for where 
there b widespread infection without any evi- 
dence ofloca^tloD the best approach b by a 
reneroos krw collar bebioo, thus prorWiM (he 
freest drainage possible to both slaes dmultane- 
cttily Coonter faddocrs may be made as Indi- 
cated at a bier date. If the fafectioo fa further 
down bet atlH above the Icrtl of the third rib. It 
may be drained by resecting the second co^ 
cartilage on the right, dbpiacmg the pleora, and 
oateiing the upper roediastbnm ifirretly The 


loro esophagus may be approached from dlber 
Side bv raDcn.-bg a portloo of ooc or mere ribs 
trmn thdr an^es tacLsrard bdudinf their arllcti 
lating tranfrerse rrr. K(a ».i of the vertebre. As 
the plenia b dbplaced forward, the mnfiisdman 
b entered and rraiBly explored. Ulth the merflav 
tbom thus accessible throughout its entire extent 
delay b opeiatian b bdefenilble. Tbemwtallty 
high at fast foflowbg this type of tnfw lo- 
creases, however ei mrgkal drainage b dekyed. 
■moLtiT Airo ccnccumcoa 
I Except for large and (flrty wounds, bleeding 
from bter^ mammary and blercostal v tili , 
and poabtent pulmccaxy h e m orr ha ge, the treat 
meat cf b^mio of the chest wall, pleura, and 
bngs b esDservathe. All therapy b directed 
tow^ restoring the normal anatomy phyiklo^ 
and dynarmes wlthb the chest as aooo as po«fl3o 
Aspiratxm cf bemotborax and partial repbee- 
meat with air b recommended. 

Bug a j b adrlsed only for larw or dirty woozjdi, 
and for active bleoSng, usoi^ from an Inter 
costal cr btcrnal mammary vesrel. 

a Immediate soTTkal repair b urgent tor 
pmetn ting woonds ca tbe heart. BbrntandnoD- 
penetrating cardiac traruns may resoh b orpnic 
—either nryoardhl er eahular — f iar d wnl , or 
p^'cho-eswllooal dbtnrbanca. Dfagnab and 
treatment are oothned, 

^ The tmunent of eaephageaJ perfarilion or 
bjiay b aargbal and the use of dne peroxide b 
reccDunendco. 
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TREATMENT OF FRACTURES OF THE SHAF'l OF THE 
HUMERUS BY HANGING CAST 

JOHN A CMj:)\\tLL, M D , 1 ACS, Cincinnati, Ohio 


S EM R \L features about the Iiumerus 
cause fractures of that bone to present 
special problems in treatment (i) It is 
the most freeh mo\ able long bone Artic- 
ulated above with the scapula bv a ball and socket 
joint, the humerus has mo\ ement in all directions, 
and its movement can be amplified bv movement 
of the scapula (2) Its entire function is that of a 
lev er, so that nearlv all stress is in tension or at an 
angle to its long avis The bone Ins to stand 
comparativch httle stress in compression (^) 
^^^len at rest while the person is standing, I he avis 
of the bone hangs verticalh and is influenced bv 
gravitj"^ alone These individual features of the 
humerus make it necessary' to depart from com- 
mon lines of treatment of fractures of long bones, 
and have caused those who give special attention 
to management of fractures to be grouped into 2 
general classes 

The first of these might be designated properh 
as the rigid immobili7^tionists Those who sub- 
scribe to the requirements of this method insist 
upon accurate reduction and then fivation in a 
neutral position for as long as is necessarv to 
secure enough union so that displacement will not 
occur with slight motion 
There are manv practical difficulties to the use 
of absolute fivation of the humerus It is easj to 

From the Fracture Service Ilcpartmcnt of Sutrco Cincinmti 
General Hospital 

Presented m the S>mposium on Fractures and other Trauma 
before the Clinical ConRre>5 of the American Collccc of SurRcons 
Philadelphia October 16-20 ipjq 


reduce a transverse fracture, but apposition of 
fragments is diflicult to maintain, and when the 
break is verv oblique or spiral, apposition is im- 
possible In tlicsc cases alinement must be main- 
tained b> continuous traction, and on a humerus 
this traction must he everted with considerable 
caution lest distraction of fragments follow and 
cause delav or even failure of union We have 
found that when continuous traction on the 
humerus is ncccssarj an eveess of 6 pounds, watli 
the elbow fleved, must be emplov’ed with great 
caution and should be checked frequcntlj b> 
fluoroscopic obscrv ation or films 

After reduction or alinement has been attained, 
the apparatus to maintain position must immo- 
bib^e the shoulder and elbow , consequent!} , the 
bod} must be included in the dressing Since 
ngid immobibration is followed b} rapid wasting 
of the muscles about the shoulder girdle, particu- 
lar!} the deltoid, tlic arm should be fived in as 
much abduction ns possible, so that when dress- 
ings are rcmov'cd, gravat} will cause the arm to 
fall to the side and the deltoid muscle will not 
have been stretched Tlic common dressings in 
use arc some form of aeroplane splint or a shoulder 
spica case, and the usual position is the humerus 
abducted 6o to 90 degrees and the elbow fleved, 
occasional!} , the humerus is rotated cvtcmall} 
Such a dressing is cumbersome and uncomfort- 
able, it interferes with bathing, and since street 
clothing cannot be worn over this dressing, con- 
finement to tlie house is enforced Such a dressing 
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Fig 4 Early actue movements to restore flexion and extension of the shoulder 
jomt after cast is remov ed 


in order to relieve the pull on the shoulder WTien 
the fracture is high, near the insertion of the 
deltoid, the upper fragment is often abducted and 
causes angulation at the break In such cases we 
place a wad of sheet cotton over the inner aspect 
of the elbow and cover this with plaster This acts 
as does a Mitteldorph tnangle, abducts the lower 
fragment, and ahnes it with the upper fragment 
Wien the fracture is very obhque, spiral, or 
comminuted so that reduction can not be accom- 
plished, or when the fracture is compound, or the 


patient badly shocked, our common practice is to 
put the patient to bed and apply balanced trac- 
tion with the arm abducted 45 degrees and the 
forearm flexed to 90 degrees When reaction has 
subsided and the patient’s vigor has returned, the 
hanging cast is apphed 

Patients are cautioned not to rest their elbows 
on chair arms or other objects and to sleep with 
their shoulders well elevated After 7 to 10 days 
the patient is instructed to rotate the humerus 
within limits of comfort, and in 2 weeks he is 


r 



Fig 5 \ctive movements to restore abduction and adduction after cast is remov crl 
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ric. 4 Crt So( npTct*e to tn^wm mtotuInA drhoU Ktfee. 


directfd to *bdnct ha arm ti £ir ai he «*»«> «~r»rrv- 
fortibly U(utll> In 4 weeki the c**t can be 
removed cod a tfang cabaututed, aod cknTmenu 
of rotation, twioglag and abdacUon can be 
umified. 

mth thb treaUEECQt and regimen we have found 
that rettontkQ of abductor fooctke it dek>'ed no 
more than when an anopfane t)^^ of dreaafog (• 
applied. Our redactkAi, wbUe rarar abowtog too 
per cent a n poaitlon, do not oftea fall bekrw <0 per 
cent UoloQ b asiali) coamkte In 8 wee^ It 
may be Kveral oxelha betore the patient can 
labe Us am to the verdcal ponlloo we hate 
rarrtv failed to have thh function return rxTO- 
ttially 

The aeries of cases analysed contisted of oS 
fractures of Ibe shaft of tltf humenis. Fracturca 
of the Kjpcal itecL and sopracaodrlar fractures 
were not ^udfid. The loS cases acre located as 
foQows upper third, 35 middle third, 6t and 
lower thud, ai 

Of the 59 patients treated b> hanring cast, ts 
hiH t r eatment for variable periods m balanced 
traction tn bed. The shortest period of this treat 
meet was j dap the longest 95 davs the latter 
was necesaary becaote of cstensnT comminatlaD 
from a gunshot woqnd followed by Infcctioo The 
results obtslned were u follows Good imlon and 

TtBLX L — nTEf or TXACTU9E 

rjTMW oood 0 

Cmpoond 

OWiiioe JO 

CooMfibolcd 5 

Trusveoe SS 


foociion 8$ poor position, good function, 6 poor 
function 3 notHuUoD, d^ycdunkQ,4 result 
not ascemlnabfe 9 

Tbe 3 padODij whose resolLs were ckssl&ed M 
pw bad Impaiml abductioe of the homem. 
These were pallats abo were Uacti c b) reasen 
of age or otheT disabiSty and conanpently arable 
to co-operate. 

While the hanging rail method was used acre 
than all other anb^ cemHoed. tbe othen used 
were «<mrLsT tn principle except that osed in the 3 
cases In which an aeroplane splint was used. That 
n to say that in all but the 3 paliecu hi whom 
abdnctloD was used, the am was fjennltted 1 
hang i-erticaUv so Uat giavliy was cierted m the 
lo^aais d the humerus. 

’Inc principal argument in favor of an sbebe 
tk* roetbod a ibat during convalescence It re 
daces the dissblElj occasiooed by tbe stretching 
of the deftefd amsdeaad bj thedelsy cf restcra 
tkn of abduetKO which Tts^L If a vertkal hang 
Inf method b foilowed by rewlts cryial In ihb 
respect, this method b superior m rmr <* hfr *a y 

because of Its greater sinipQdty and bghtH-wtMt 

A fair composite psctnrt cf the course m s 
moderaldy vigoroos, co-operative adult wenW be 


ZABLE n, — TTpe or TatAisrotz ^ 

Swatte ana to lid* cf cbnt '* 

Mte gSi ocpii tmatie asd «« tht ^ 

AtfopUs* ififixt I 

rtn U wetfa a fetkn cd by stmf 
Opea Oiitiaa ParSan Atactin b«ai) 

Opes fintfaa plate 



Spiral 
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as follows The apphcation of a hanging cast for 
6 weeks, with gradually increasing motion as dis- 
comfort diminished This would be followed by a 
sling at 90 degrees with light use of the arm and 
several sivinging exerases during the day When 
all dressings are removed in 8 weeks, we would 
expect the patient to flex the elbow to 40 degrees, 
extend it to 135 degrees, abduct the humerus to 
60 degrees, and have full rotation In 3 months 
he should have full restoration of function 
In 19 cases, all adults, complete restoration had 
taken place after 3 months had elapsed and m 
some of these the penod was less One of these 
patients was 73 years old Four had some impair- 
ment after i year, but in each case there was 
some good reason present for the delay 
One patient had an osteomyehtis following open 
operation Four patients had radial nerve m- 
junes, 3 of which were explored Full radial nerve 
conduction was restored in all In i patient 
there followed an acute painful osteoporosis 

CONCLUSIONS 

I Since the humerus when unsupported hangs 
vertically when the patient is erect, this position 


will in most mstances be followed by ahnement of 
the fragments when the fracture is situated in the 
shaft 

2 The hangmg cast reduces lateral motion, and 
when some lateral motion does take place it is 
assured that both fragments move through the 
same arc, and it is a convement and comfortable 
way of applying traction by mcreasmg the weight 
of the arm 

Abduction methods on an ambulator} patient 
are cumbersome, uncomfortable, and fatiguing 
and can not be used for all patients These meth- 
ods also prevent active movement which is the 
most effective method of restonng function 
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FI*. <. OnlmjtrardK I fanpim mJrxilWi of drii*H *eilc». 


ducctrd to abchict tui utd u (ai am he «*•■» cccn- 
fortibiy UKuJfy In 4 wttis ihe c»*i on be 
removed and t »Un* eabfiitnted, and mui c m f u n 
0/ routwo nringm* and abdncUon otn be 
amplified. 

Ul (h tUs tret imeot aod reflrncQ a e ban foQDd 
tha t reatonllao of tbdactor fooction b delavTd 00 
mere Lhan when an aeroplane type of dresning b 
appOed Ourredoctlatia, aldle ram tbowmf leo 
pin cest apposllioa, do not ctften faJi bek>« $0 per 
cenL Umoo U nzafl) coopiete Is 8 wec£a. It 
may be aeveral noatlti bn<XK the paibnt can 
rabe hU arm to tbe vertical podtion bot we hare 
rarely failed to have ibb fonedoo retora even 
tuaQy 

The MSid of caaes analyxed cocmated of leS 
fractorei of the abaft of the homeraa- Frmeturee 
of tbe foipcal neck and m pea condylar fractnm 
were not landed. Tbe io3 caia were located as 
foQowa tipper third, 15 middle third, 6 aod 
lower third, 31 

Of tbe 59 palienta treated fan^ n j cast, ti 
hod treatment for rarlabte pekods W balanced 
tractloo in bed The ibortest poiod of this treat 
meat waa j dava, tbe loogest 95 da)a the biter 
was oeceoaiy beonae of extenshe commiiratlQa 
from a gtmihot wound followed by iofrctloo. Tbe 
rcsolta obtained acre as fotkm Good unkn and 


TABLE L— TYPES OF niACTORE 


GoMbot vtmd 


ObaqM 

Cewiziiaaled 

Spin! 


JO 

I 

JJ 


fnnctkin,Sj poorpositloa gcodfonctW 
fosctloo 3 non-union, I d^)Tdtuiioo| 
not aacmaJnable 9 t 

Tbe 3 patiniU whose rcsolta arte dal 
pw haa unpaired abdnetioo of the 1 
Tbne vTTt pauenu who were inacti e U 
of age or other dmbihty and conaeqnoitL 
tocn-craate. t 

nUk the hanging oat method au ur 
than tU other meth^ cm trifled, the ofh 
were dmllar in prlodph except that osed 
caies in which an aeroplane ipUnt waa uaei 
b to lay that In all but the 3 padenti if 
abdoctlco was used, the arm waa penn^ 
hang vertically 10 that gia rt wiacreitcv 
long axb cf the bumeno. a 

The prindpal arguimt In bror cf an | 
tloo method b that durmg coaralewmct^ 
duces the dbahfhty octadoned b> the alrm 
of the deltoid nms^ and b> tbe deby cf re 
tlon of abduction whidi result If a vertical | 
lag method b foOoaed by resalta equal 
respect thb method b fuperior In cvm otber 
braioaeof itagreatcraimpBatyandGgnteT d 
A fair ampodte pact re of the coune t 
moderately vigorots, co-operative adnlt wwild 


TABLE H. — TYPE OF TaEATUEJCT 

Snaths an to lUc ti chest 

Hitt>vvw p>i tmfle and saai^ 

AeopfaM ipCnt 
Fm tnctloD foOned brifitia 
Open fisatk* FaiW» Martki i*md 
Open plate 

Opes isariiw b* 
cut 

N tnarent 
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as follows The apphcation of a hanging cast for 
6 weeks, with gradually increasing motion as dis- 
comfort dimimshed This would be followed by a 
shng at 90 degrees with light use of the arm and 
several swinging everases during the day When 
all dressings are removed in 8 weeks, we would 
expect the patient to flex the elbow to 40 degrees, 
extend it to 135 degrees, abduct the humerus to 
60 degrees, and have full rotation In 3 months 
he should have full restoration of function 

In 19 cases, all adults, complete restoration had 
taken place after 3 months had elapsed and in 
some of these the penod was less One of these 
pabents was 73 years old Four had some impair- 
ment after i year, but in each case there was 
some good reason present for the delay 
One pabent had an osteomyehbs followmg open 
operation Four pabents had radial nerve in- 
juries, 3 of which were explored Full radial nerx^e 
conducbon was restored in all In i patient 
there followed an acute painful osteoporosis 

CONCLUSIONS 

I Since the humerus when unsupported hangs 
vertically when the pabent is erect, this position 


will m most instances be followed by ahnement of 
the fragments when the fracture is situated in the 
shaft 

2 The hanging cast reduces lateral motion, and 
when some lateral mobon does take place it is 
assured that both fragments move through the 
same arc, and it is a convement and comfortable 
way of applying traction by mcreasing the weight 
of the arm 

Abduction methods on an ambulatory patient 
are cumbersome, uncomfortable, and fatiguing 
and can not be used for all pabents These meth- 
ods also prevent acbve movement which is the 
most effective method of restonng funcbon 
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SYMPOSIUM OPHTHALMOLOGY 


lARAL^SIS OF THE LOW FR LID AND SCI ERAL SCARS 
AND C RAFIS 

\ 1LR.A\ P BUMR, M D I- \.CS^ od LOUIS T B\ \RS, \1 D 
St. Louis, Vtiasoct) 

PARALYSIS OF THE LOWTR LID 

P ARAL\^S or ilettn>ctwQ of the orttculfti In scoc case* so e tt c roa l cnnibopbstv »D 1 be 
muick fibers of tbe loro rj-elld can caoae wifficnat for the cofTtclico of these 
qirfte different and roore severe i^-mptonas lnothenmciielnlilcBtemea*iretninstbeidopied 
than«Emnirctt»JtrDphvfai theoppcr UA the 06/ect of all of whidi b to Wd the lid bonier 
Cocjtant ekvatioo of the Utter am be canaed by at the level most camnen t its feflo* sad h 
ovencthiiy of the le\-«toe pslpebr* nmscle,and good ceoUd with the fW* With soefa a correc 
thb b always mevkientt tat Si long as the tone tloo a lUlk Icmer Qd can be qidte serviceable, 
of the IcFwer bd k present, Uck of normal activity In cases In which It is pprop m te, the lestoritioo 
a rather tmaotsceable, aspedall) If there is any of motor Innemdoo b the ideal plan (TTe 8) la 
persktenOB of those mroKratary lid tDenTmaiu the fcflcrwbg repom, different plans to wnkb we 


that normally cause the open fiaiure to frame the ha -e resorted are IDustnUd 
Im scanew ba t acamtely during Its ordinary op _ ^ _ , . , . 

and down etcarakraa. It U when the tene U ioat riX k.?„ 

that the paralyzed lower hd beems to attract at akfibrehedthr k^barrlid 
tesbon sab^eafvelr and oblec^'el) (FIga. 5 and the lajsc ttai *a o O hiD ik hi 
6) Cootart of the lid with the globe la the oomtal ‘ v. 


that the paralyzed lower hd be^ to attract at akhbmhedthr k^kwerldaxl UdiresaMiRas 
tesbon sabieatively and oblectri'eli (FIga. 5 and the btadeci «a u oO his ik kmaaJ mc h am suc^ 
6 ) Cootart of the Ud with the globe la the oonaal ? 

■ -r n f n »Li. . " Tt u . Uaer d tW lid «4 »m assy has tss fwe, 

®Qdio^ and when co» there fa a diaunct tot ts the outer lUrt U» herto ub wtedtpyrarsid 


sense of disccxnfort The oreraclbg trraior nos- Uwlsibesfsep* ihMdera U IVit utaepud to mw tbr 
cfehasDO tendmev topdJ theupper tamsawsy W tiy aulfairtmot tiekiseibosjUfjT 

from the tlobe even when the Utter baacdd.aa S' 

both gravdtv and a potential vaemnn act to main- ^ bS^boi h Sd» fo.^ 

tain thb ccctacL On the other hand, gratity u lU cms. TW tegrpafaw s* sccnctoM by Ue aw 
which befpa to molnUln the ccDtsct of the appCT «# btp ukm frsm ike oww fwd ilw 
nd hiPT*tn.theiwTw.,nfli>«vT sndatmnanhcTk b boot e/ tie tar -aad laltthtd fete tn^wopeahe 


Jid hcrehastbe icvera einlliiepce andatmoqibcric 
pretsme lends no hetpmg hand. The immediate 


d jn*l b*to* the tsiaii If ibt ctwek » 


reaction to even a slight separatkn of the lartoa ibk ^iw tai Bap iteaU b tarn Md ike taml bonlrr 
ba tense of dacoanfort, wfakii ma\ devTiopfetoa torture. U tio was eneTslIco »n amm head mcWoiiaw 

of dirt or grit accumulate in thence formed be boti to uarrsa tfc caaSo «arf »« u Jo-ud 

tween the globe and the Bd. Excetcri-e tearing F1«ma mbm the ceaduke si fast aBmkadrm. Hc^ 
may also resalL b J»a tks B«sl rrsdL 

Ita moat comm« cause of hdparalyibb total 
or partial kws b coolinult) of the seventh nerve 

(FU 8) while b tome cases It U doe t a local rmruce. Ihi* retail fomulkd dtawsA 
destrnctioo of the muscle (Fig ) A binding scar Caa u Thfa psdewt hud tool pawlrwi 


Q of the muscle (Fig ) A binding tear 
rssed lower orbital border can present 
Dd from ritbg to Its natural level or 


„ _ flap, Hb lUn tear raoosia doswrod fr«n sear tU 

ma\ even be the cause of an ectropko {rig ) i,row r«et tka ctwwr of the ajofth, m 4 j»a u ig» 

pfcrt.Ocl£iw 6-ja, H. part efth# far. erW Tirts u parotid fatan »- 

4 ld 
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Fig I Case i a, left, Distortion and local paralysis of lower lid at first examination, b, result after operation 



Fig 3 Case 2 Patient with total paralysis of lower bd 
a, Condition at first examination, b, flap in place with ped- 


icle still uncut, c, after cutting the pedicle, outer end of 
transplant fixed well above level of outer canthus 


function of the temporofacial branches of the seventh nerve 
with inability to close the eye, and eversion and sagging 
of the lower lid on the loft side An attempt was made to 
correct the droop and ectropion by somewhat the same 
plan as was used m Case t, but to give a positive upward 
pulL The insert was cut crescent shape and the pomts 
anchored above the level of the fissure, but in spite of 
several adjustments, this was never quite as satisfactory 
because the paralyzed cheek failed to give support to the 
transplanted flap and the patient’s physical condition did 
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Tip 3 Ca*^ 3 ParnKsis of louer lid incidental to in- 
Aestipation of an orl^ital antral tumor a, above, Condition 
before implantation of cartilage, b, result after operation 


not T\ arrant the use of fascia loops into the cheek Figure 2a 
shows the condition at time of first CTarmnation Figure 2b 
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ibtm tfc* 4iji h. pU« pcdJde Hfl] «t«l, «ad OheanK* 
bM tbe pebu of i}il* ftip m pot tacerH: ud tbrn tbe 
«i ibe intnmJ CMtbn FIriu* *e ckr* dw iut 
phoui(T«ph uin hiA tS\a oiicfat pedick. kad »ha 
tbo* Oaat tk* oklfT «sd ot tb« UiB<fihDt b ted ««Q 
te In^ of (bk o«(«r <utirai ( oale kunwt 
Ukc ■jupuit (or ibc tknn \a exurokl nmifamtetr bm 
Bikbt u bm betpfi] 

CuEj of tbf too or BdtooiteU^ ta lk I uU la 

Uoe of kn ortftal kaukl toner I tVbtBStkj>ce,tbeWi%rr 
U «iu dm ^(t«krd by m kad u (^ta Akbb; 
and Bftshb (fiber glofik-U or forrbred tttp ooldoot 
lavt bm iotuUc Tbroqfb an tacUm ndr kl tbelmo 
bcodet, tbe Bd w diarctrd (ol U) m afixscl te Um 
tank! mdcr !•( thb t* t gr rrtrd tbh bkod of jer 
km «d cocUt ckrtOk^ to km ko an kmatorr Tbb ta 
pnaifirfy mffilrartcTi «ai« aad 8 nalBmnm Vnc. ft> 
j cea mjr tt L «kk be^ aa aotvtd to tbr orbital border 
Mmr vltb No oeo dik, aod tba koU -bLo vppcrrd^r ■* 
fioedloC tba (mlf Bjadr Ud cSt cod Ktoird ■) aa to W>U 
tbe tU border ktiti prefer let d TUa ntabStbed contact 
betaeea tba cloba and tsml b o r d er rrer^ )iwt t Uw 
)ir>(rp«acta2B The Utlervaa akbaeqarot^ taerzfbl Into 
contact bj fTi4«toy prlas tbaped p*rc« m isacen kod 
taratn from joa brio* and a c t o r bi t tba defect. Fqnue 
ja abo* tbe ronfitax beforr mplantatici] ef tha caitilaM 
and F^roro jb tbe roault. TW HDaear of tbe opfer Bd ■ 
rdexa foOo«tef ttcent epentte 

Tltlt plan ts appropriate for an oocatketal caae 
but it» aecntloo pranjU certain inheienl tedi- 
nkal dlfScnltiet. It can be dooe with Bre, nto- 
costal autlb^ belter than with the pewened 
At the Jtmcbofi of tbe eighth and ninth cutBagn. 
one can uiualh find a nther flat area frooi whkh 
a ibrp bjTT Ol both cartilage and perkhiocdnom 
can be ihaved 1/ thia it tbe white cartOage of 
the NTjong peraoo Ihit would tend to curl with 
the copc a vitT oo tbe pmchoodrial surlace Thit 
can be releaaed bv cu u throogb the perRiioodncni 


bot a certab anxxait al brad b dedrahJe to cor 
respood to tbe fonard bulge ol tbe Sd. \ cQov 
cuinage doo not enri w mwh ^\e have owd 
a *hon paecc* ol ntUow cartilage tide br ride 
but w« louad it cnSctih to piercnt tbe w of 
contact Irccn behig irihle on tbe mriaev Tbe 

f ilao U alao open to tbe ob)ectks that It ghts a 
olhim ralha iban a tianfrcne boOow t tbe 
baae ol the Bd, but that can be tbe lewer ol a e^■iK 


Cma TrB«iikikpaikb*fa— ttirepkoklleMrcastka' 
Th* paBeu M paiPkl pkTklv kf oFfeT lip, ah. ud lokcr 
cjelid li KXDc ktaaiaV rf the Ud a*t7 tcon th* (Mr 
oprdallT OD Ui teoer bal/ (Fte 4a) Tb* pvkljwd 
Dp azal imepeax ala rrr ouwd auh (a'n arpa^ad 
trao tipper od. ba>r Co«c(d aoK, aanhfhrdWtaaa 
mculiai Jon brio* Lbe tanat of tbe lOTtrbd h aa allonta 
to boU lbe bd ap and aftaat th> (toh* TU> taller 
Iwt partkCr m j e u mitJ ftr* aMlba Jatrr iajcia fcrp 
aa pawed MaweerL wha lhroq|b tbe kner hd, tbe Mff 

rad w (MUked fa tba oaler part of tbe acctpocfrixub. 

tiwle ij tba eppeata ride h>« oaiataenrd cwi^ 
cftbelanai lib tbe globe la kiijDaa, kOXMlklhr 
rfen wa* nwde bet rea iba kp oCT aod i»ier barfm W 
thetaaarCkotbaitwt nbotrt witeratan tbe aatkrai i»* 
boedo ef tba eaklbu. Tba koenal draioam tba Uart 
thtootb (be pancta bai beea f a a tafb aWd (>« 4b) 
Ctttj T*tklpknlT*e<tberwte*l'cf‘bef*celr«« 
petipbermi oers deurodJoa. The face th-oe» err ei 
tJtiaidj laetad dr o opfay co tbhflda aad tbrra **• an 
eetropa* of lbe teerbd aoh emtacUnty ef lbe h'aW 
paiprbra anwle (TTy pa and fa) Tha face (a*ori rrt 

r*»rd aad held a th« pwUioa by loopa cf taww 

alur* wb*cb loot, tbe ptraio af Ihftr wngbl twm tie l^rr 
W The*n1eTtftboftbelIacodlo*«-l*l aJ e*T<4 

canlioptkaty aa dooe to mifitiew, aad aM 
fD3pt«leicidociof tbeo\eriiafHC<°rewatiacftbagKig 
bd Tba pti faxrij- aateartocy /t*1i « .t°? 
emtart of tbe tar^n aad tba i»aa cia dcaa b® n’ atew 
copietef} (I la jt aad d) 







Fig 6 Case 6 Total paral>sis of left side of face fol 
lowing remoial of a parotid tumor a, b, and c, Show how 
and what was accomplished first b> tendon loops alone 
and then bi plastic operation on the lid d and e, Show a 

Case 6 Total paralj-sis of the left side of tlie face follow- 
ing rcmoml of a parobd tumor This was done ^ jears 
preiaous to our first examination For its correction the 
tissues of the left side of the face were first lifted and 
tightened after the plan used in Case 7, but with wader 
rcnioml of the skm at the hairline -tt this time a strip of 


comparison of the pre-operative and postoperative results 
with the normal open ej e f and Show a comparison of 
the pre operativ e and postoperativ e results with normal 
clos^ e>e h, Diagram of operativ e procedure 

fascia was made to traverse the base of the lower lid, and 
the 2 ends w ere passed subcutaneouslj upward, one internal 
to the inner canthus and the other external to the outer 
canthus, encircling the orbit and brow bj traversmg the 
lower part of the occipitofrontalis muscle (Fig 6a) The 
loop was closed bj sutunng the 2 ends together with fine 
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1 IR 8 Case 8 Destruction of trunk of sc\Lnth nerve 
wnthin temporal bone a, Shows condition at time of first 

cxamination,b,iUustntes what was attained b\ liftinp side 


of face with fascial strips and putting one circumfcrcntia 
strip around the palpebral fissure, c, shows result i jear 
after anastomosis 


silk, after making and estimating the desired tension 
(Fig 7e) This corrected the sagging lid onl> parliallj 
which was not onl\ ]>articularl> annojing on account of 
appearance and discomfort, but the constant tearing was 
embarrassing in the patient’s work as a phj sician This 
plan of using the circumferential fascia stnp differed some 
what from that used in Cases 7 and 8, and was not as 
cfleclual However, here we had to deal with a much greater 
relaxation of the lid than in cither of the 3 others Three 
tears later a tightening operation was done on the lower 
fid as follows (Fig 6a) A skin incision was made, starting 
at point a, internal and above the inner canthus running 
across the lower hd just beneath the lashes, skirting the 
outer canthus, and going x centimeter bevond \ second 
skin incision, starting at a divided the sun down to the 
orbital border, and this skin flap vv as undermined A "dog 
leg” excision was made from the outer cxtremilv of the 
tarsal border and lining tissues of the lower lid and this 
defect was closed bv suture The skin flap was shortened 
by removing a vvcclge from the inner end and the defect 
was closed by sutunng, as was also the incision below the 
lashes (Fig 6b and c) ‘ 

Figures 6a, b, and c with diagrams show how and what 
was accomplished first b> the tendon loops alone and then 
by the plastic operation on the lid F igurcs 6d and c show 
a comparison of the pre-operative and postoperative re 
suits with the normal open eye Figures 6f and g show a 
comparison of the pre-operative and postoperative results 
with the normal closed eye The final photograph was 
taken 3 years after the lower hd adjustment, but since 
then there has been considerable stretching with corre 
spending droop of the hd and it is our intention to implant 
a shell of cartilage, as shown m Figure 3 

Case 7 Total paralysis of the nght side of the face 
following removal of an acoustic nerve tumor 12 years 
previously The face distortion was corrected by implanta 
tions of fascial stnps which engaged the apponent muscles 
of the opposite side,while the check was supported by aloop 
that engaged the buccal labial fold These were fastened 
above and laterally in the parotid and temporal fascia 
with fine silk sutures At the same operation a wade crcsccn 
tic excision was made of the excess skin and tissue m front 
of the ear and in the hair line The borders of the defect 
were approximated with fine buned silk. The sag of the 
lower lid and the over acbon of the levator palpebne 
muscle were much improved by the use of a circumferential 

iThu OMration was done m Ma> , 1937, and Is somewhat ol an esag 
geraUon of the ideas presented bv Dr John W Wheeler at the Second 
Co^Ms of ^e Pan-I ad£c Surgical Association injp sad published iit 
their Procc^^ pp 228-229 And also in the ‘Collect^ Papers of 
John Martin Uheefer pp 338-342 enutled ‘Halving Wounds In 
Faaal Plastic Surgery 


strip of fasen lata Vn incision was made i centimeter 
lichind the external canthus down to the fixed tissue, also 
a semilunar incision around the internal canthus exposed 
the inner palpebral ligament Tlirough the external in 
cision a “surgical ’ (curved) needle earning a fascia strip 
was made to traverse the upper lid, coming out at the mid 
die of the bd near its tipper bonier, and re entering, emerg 
mg through the semilunar incision mesial to the internal 
canthus \\ here this strip crossed the intcnial palpebral 
ligament, it was attached to the latter with 2 loops of silk 
suture, but these loops were not tied at this time The 
fascia carrying needle was then made to encircle the lower 
lid and to emerge through the lateral incision The sutures 
at the internal palpebral ligament were tied and the upper 
strand of fascia was attached externally at the outer 
canthus with enough tension partially to restrain the leva 
tor palpcbrc muscle Then the 2 ends of fascia vv etc sutured 
together and fastened m the usual manner witii several 
fine silk sutures with enough fascia tension to give proper 
support to the hd (Fig 7c) Figure 7a shows the pre-opera 
tivc condition witli eyes open Figure 7b shows the final 
result Note the decreased vertical width of the fissure 
Figure 7C shows attempted closure of the eye before 
operation Figure 7d shows the postoperative result which 
was obtained by operation 

i\ study of these photographs suggests the possibility 
that a still better result might have been obtained if the 
lower loop had been placed a little higher in the lower hd 
and had also been drawn a little tighter 

Cvsc 8 Destruction of the trunk of the seventh nerve 
within the temporal bone 15 months prcvaously I igurc Sa 
shows the condition at our first cicamination, the whole of 
that side of the face was paralyzed completely Figure 8b 
shows what was attained by lifting that side of the face 
with fascial stnps and putting one circumferential stnp 
around the palpebral fissure, as was done later in Case 7, 
except that careful anchorage of the fascia just mesial to 
the inner canthus was omitted Previously we had made 
an anastomosis of the cut seventh nerve to the spmal ac- 
cessory nerve and the fascial loops were used to raise and 
fix the paralyzed tissue to get immediate improvement on 
account of the mental state of the patient The laltcr 
somewhat lessened the vertical height of the fissure as is 
shovni by companng Figure 8b wath 8a Figure 8c, taken 
I year after the anastomosis, shows the further improve 
ment that resulted from the re innervation of the face 
muscles The slight vertical ndge show n between the nose 
and the internal canthus marks the course of the fascia 
vvhfch has drawn slightly away from the pcnostcum This 
ndge might even now be eliminated by excising a bit of 
the fascia loop 
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SCLERAL SCARS AND GR.\Frs 

CCTUm b*tii£ng tan ritoilfd mitHn the otjo- ditditijc, tod nay alto tpptrcoUy Wuic ad 
^tmcUvil lac oa ctmpromi*; nonntl vUon by ioinln* Donnal ccojuoctirm feto a u m l rt nrectr 
Ind d n gpfyg- Ed deartoce or free moroDenu teoetion. bal ghm toeirt ot proper ihjpe 


ol Ibe tkije^and In additim may atrte actnal comfortttb fitting eye, tuSdent tmW , 
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0 inlittcred add In adulu, while trauma or in- aocket will not prmT reiadvdy If not qidt^ mb- 
feclioot will accoont for a few Thetc tcan lau- factory Howtstt when aO or neiriy all c4 the 
allN repretent a nrach greater Iom of an)iinctl\a lunxal mucous bnlrtg hat been replaced by «ttn 
than the area that hat dated the defect. Forthc dtyoeaiof thcemptvtochet hasprenreduneahat 
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loM mnit be remedied, dthcr by conjnnctiva] we were, when ctmfmnt^ with a caw of a kraer 
ihlftingorbj thehnidanutknQffreepafta. We, Ud fixed br tear to tbe lower haU of the tclen and 
peraoDall) have had no experience with free grafta comen, emboldeDcd to free the globe and nWl- 


peraoDall) have had no experience with free grafta comen, emboldeDcd to free the globe and Kib*tl- 
of mucoot tDembrane, for s reatotu (i) They tnle a icHt tUn graft for the laeUnx nncow 
matt of neccant) be reladcefy *mtn beouio of both of 5 d and of the tderx (Fig o; Tha b 
the tcardU of vallable mateiiil t draw from, bat another appheation of the oatlay graft 
(}) Oar erpennKe with tkm grafta ladt ua lo cmiri\Td b\ Giillet, Wtldmo and thefr SUenp 
bdwyT that a boraooiucocB gr^t woald not le- Iloapiul ajtoaatn as a mlatit te for a Etwr 
main permanently except In Identkal twlna. (t) Inlav mft in irphuiDg bom lattea of iLm of 
Free acin grafts of anv size art easOy and qoldufv the cyrUoa The use of tbl* tame plan wltUn the 
obtainable (4) In repUdhg Urge loata from iW mood) wu }aft a step and from thence t the 


graft <0 irphuiDg bom knsca of iLm of 
Uoa The use of tbl* tame plan wltUn the 
wu }aft a step and from thence t the 


oral macoaa rdth free tkla gnfea, we have had emp(^ eye socket wu bat anolber If a pa 
\rry few faflures of the graft to take af>d al Uent b In good rccHlltkai, atenoa b jemit, 
JDCst tw anpUisU about the final remit when and b et no c jL ige bat been cenmbed, the prtper 
the grail ban been anffidoilly Urge. We have set of the graft wfll depend krgeh epoo tie tm- 
VmH tlmfUr .■TTi^ r t.w# [a flibunig cyw sockets or sion with which the canee are drawn aramd a 
reUailng thelu to faefUtate better fitting of an graft-co ned feeto of wax or other malerbl tbat 
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Uuer come fai for re-operatixt— oar own or the the raw turftce to be enrered. With arefm n* 
other fellow's — and the fault has osoally been a aidentloo of the ccrditlao* found 1 the damaged 
matter of the qnantitv not of the qoaEty or the mooUi, thb b not ordinarOy a %Tiy difficnlt mat 
cf the graft already Implanted (5) In ter lo ooe fimfliar whh the ose cf skin gofu 
In which u b practical wr have arcaded when, however graft b to be appDed lo * 
pbdng a sHn graft in appoaftfoo to the coma eye, the technique b fa frwn ihnplc, 
but the late Jwn Whew felt that it a a safe poaaiWlities of gnef orach grenier In ife nut 
procedorc. pUie, *11 lie preauticBsand afegnin b^tbat sc 

A free autmUn graft pUced In the socket wiD ennmUted ochthalmalogKal experlojce demand* 
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junctival sac must be exercised here in addition 
to the complexities inherent to an operation that, 
if done in any other part of the body, would be 
classed as a general surgical procedure In incising 
or removmg scars, the damaged sclera must not 
be punctured, the outlets of the lacnmal gland 
ducts should not be obhterated, and the attach- 
ment of the recti and oblique muscles must be 
respected 

Above all, the cornea is the greatest source of 
concern In the whole course of the operation. 
It should not be touched by a gauze sponge, and 
even qmte wet cotton or the gloved finger is not 
free from objection, also, the cornea should never 
be allowed to dry This drymg is prevented in 
ordinary ophthalmological operations by frequent 
or constant bathmg with sahne solution from a 
dropper This latter procedure might not be best 
for implantation of the graft, but consideration 
of the cornea should come first, it is an avascular 
structure which' has little resistance to pressure 
and the normal hmng of the normal upper eyehd 
is its accustomed and safest contact In the dis- 
section, the scar should not be removed from the 
cornea at this time, it can be done more safely 
later, nor should one dissect too closely to the 
sclera as the full thickness of this wall might have 
been burnt through m places However, lumpy 
or frmged scar projections should be shaved off 
smoothly before the graft is apphed To avoid 
harmful, uneven pressure on a denuded sclera 
that nught be quite thm in places, one may choose 
for the supporting form a soft padding matenal, 
such as damp cotton, or some sort of phable wax 
that will hold its given shape but will, at body 
temperature, also further adapt its form to that 
of the contactmg tissues We have used cotton 
in several instances, and m others paraffin that 
can be molded when submerged in water warm 
enough to be comfortably borne by the hand 
Our expenence, which is here presented not 
without considerable diffidence, is limited to 8 
scleral grafting operations on 6 different eyes 
Though the graft “took” in every mstance, stiff 
the postoperative course of each of these opera- 
tions was comphcated by a corneal imtation, or 
an ultimately controlled ulcer occurred m half of 
them However, I now beheve that this occur- 
rence was due to techmcal errors and was not 
essential to the method This conclusion is based 
upon a recheck of arcumstances and occurrences 
related to these 8 operations, and this rechecL 
also fosters a conviction that nsL of occurrence 
nould be lessened, or the extent and depth of the 
ulceration would be more easily controlled, if the 
following precautions were adopted (i) Each step 


of the whole operation, whether done m one or 
several stages, should, as far as possible, be fore- 
seen and individually planned, and the sequence 
of procedure deaded before the operation is 
started It will go far to insure final success of 
the whole procedure to have the individual stos 
earned out smoothly and m proper sequence (2) 
A p araffin form rather than cotton should be used 
when the raw area to be grafted is m close prox- 
imity to the cornea A certain amount of excess 
skm IS necessary m fittmg the graft to the form, 
but that part of the graft not m direct contact 
with a raw surface qmckly macerates, because it 
IS m a bath of warm tears This will soon allow 
the cotton to break through the restraining, non- 
attached part of the graft and it might come into 
contact with the cornea (3) The form supportmg 
the graft, whether cotton or wax, should be re- 
moved early, allowing it to remain in place 2 or 
possibly 3 days at the longesL A “taking” graft 
will have a blood supply, and will be adherent 
to its new bed withm 24 hours Upon removal 
of the form or stent,' one should be able, with an 
anesthetic, local or general if need be, to tnm 
the unattached excess graft nght up to the limit 
of the grafted area Maceration quickly changes 
to putrefaction, but early removal of the form or 
“stent” makes possible the elimination of these 
potential comeal irntants (4) After i or 2 days, 
the conjunctival sac may be imgated cautiously 
with normal salme solution or any indicated medi- 
cant If a drug will not mjure the eye, it is not 
likely to injure the graft 

It should be borne in nund that not all these 
recommendations are based on the authority of 
direct observation, some are deductions drawn 
from reconsiderations of the arcumstances of 
disaster 

In dissectmg deeply alongside the globe, the 
attachments of the ocular muscles must be 
avoided, but this sulcus should be made deep 
enough to allow the orbital fat to present within 
Its depth When this occurs, it not only means 
that the adhesions have been divided, but alsc 
that adherence of the fomix of the infolded graft 
adhering to this nng or arc of fat will permit some 
mobihty of the globe This movement may be 
shght at first, but with just a httle play estab- 
hshed it will gradually increase as the result of 
the activity of extrmsic eye muscles On the- 
oretical grounds, one might expect that as subse- 
quent contraction of the graft lessens the depth 
of the sulcus, the forward movement of the fomix 

Bntub. possIbl> at Sidcup 
n a a eq after the man who 
they first used with their 


*Theword stent,’ was coined among the 
Hospital to designate the graft-carrying form 
made the dental inodehng compound that I 
ouUa> grafts 
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Fig !■? Case 13 Lid destruction and scleral adhesions 
from glass cut and infection a and b, Patient u hen first 
seen showing inner canthus drawn forward on the side 


of the nose, c, showing comeal ulcer after operation but 
graft satisfactory, d, lining graft sutured to bordenng skin, 
e, the final result 


comeal scar (Fig iic) The patient is now comfortable 
and the recent ulceration has healed, leaving no increase 
m the ongmal comeal scar, and while the increase in oc- 
ular movement is objecUvely not very evident, her previ- 
ous diplopia on external rotation has been ehminated 
almost entirely 

Case 13 Lid destruction and scleral adhesions from 
glass cut and infection In addition to extensive mjuncs 
in other parts of the face, the levator palpebne muscle had 
been severed, almost all of each mesial third of both bds 
had been destroyed along with the correspondmg parts of 
the palpebral and scleral conjunctiva, and while healing 
the inner canthus had been drawm forward on the side of 
the nose (Fig 13a and b) 

The missin g skin of the eyehds and of the side of the nose 
adjacent to tie canthus w as restored and the canthus wras 
eventually worked backwrard toward its proper position 
by 3 repetitions of the following procedure done with but 
sight vanation A verical smulunar or trapdoor mcision 
down to the penosteum was made at the junebon of the 
ids with the nose, and the undenninmg was done both 
toward the nasal bndge and also outward, removmg all 
scar from the penosteum but leavmg a thm layer of scar 
where the penosteum was missmg In this way a defect 
could be obtamed at each sitUng, mto which was sutured 
a full thickness postaural skm graft, each suture enga^d 
the bordenng akin edge, the graft edge, and the underljing 
penosteum or scar Proper lateral tension could be made 
on the graft and deep contact mamtamed by tymg the 
suture ends over a cotton stent An external canthotomy 
was done and the function of the severed levator palpebral 
muscle was replaced by a fascia lata loop that cormected 
the upper tarsus with flie ocapitofrontahs muscle, but the 
newly restored inner portion of the ids and inner canthus 
were still adherent to the globe (Fig 13b) These were 


freed by dissectmg deeply and unplantmg a split skm graft 
on cotton stent As usual, there was considerable post- 
operative reaction and an easily controlled comeal ulcer, 
but the graft proved satisfactory (Fig 13c) The operation 
was completed with an mtemal canthotomy at wiuch the 
inmg graft was sutured to the bordenng skm (Fig 13d) 
Figure 13a shows patient when she first came to us, and 
Figure i3e the final result 

Since this paper wa^resented before the Amencan CoUege of 
Surgeons, Dr George H Cross of Chester Pennsylvania has in- 
formed us that he has successfully apphed Thiersri grafts to the 
sclera which were held in place by a thm silver shell made for him 
by Pilling and Sons Also Dr Charles H May has sent us a re 
pnnt of his article "Restoration of the Conjunctival Cul-de &c 
In a Case of Total Symblepharon by Means of Thiersch Skin 
Grafts,” which appeal m the Archives of Ophthalmology, iSgg 
38 No 2 He there desenbes a case in which he had succ^sfully 
restored the conjunct^ al sac for the retention of an artifiaal eye 
He nsed a porcHain shell such as forms the base of an artifiaal 
eye to support the grafts after the lids had been dissected free 
from the ^obe He also relates that Dr Chambers of Jersey 
City had, m a case of jiartial symblepharon, used an ordinary 
button covered with gause to support the graft and tLit Dr 
Chambers had reported this to the Ophthalmological Section of 
the New York Academy of Methane some 2 or 3 years previously 
and that subsequently Dr Marple had presented two similar 
cases of successful result by this method in partial symblepharon 
Dr May also ates that Morton, of Mmneapohs, Ophihaltric 
Record i8g8 August recommended the use of a prosthesis after 
the grafts had been inserted and held in place by a hne of sutures, 
reporting several successful cases in which he had operated m 
this manner with the object of restoring the fornix for the reten 
tion of an artifiaal eye Apparently in all these cases the lids 
were released to faohtate the fitting of an artifiaal eye 
We are mdebted to certam of our ophthalmological fnends who 
cared for ocular comphcations in some of these cases, most fre 
qiently to the Drs. Post and Sanders who also read this man 
nsenpt. 
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B LEPHAROPTOSIS mtiv be defined any 

dnxpoig of diber or both upper cretidi. 
I It lodKxta a wohneM of the Wator or 
of thetmoothmotdeof tbeopperDd. The 
arakDCM of the levator aod tmooth ™«rV naj 
be (i) kxal in oogln aj, for enmpie, by umebo- 
matens InfilcradoD (i) it may be due to nraade 
des®*f™Hon ai In prog i eid\-e cmanilar atxophv 
C3) it may be doc to pertpfaeral, or (4) central 
DervTuti dlaordera. The cooditioai of coechankal 
interfcrencB with the aetkn of the opper c^tM, 
ai for mmpie In Infiammatory or tear tiaoc or 
b> tmnor ionnatioo are benod t^ acope of thh 
paper and wQI not be coeflddeied here. 

ikt metifte tm/fic*! ewred m 4f 
The need for the opera doe may be tbe tta cu v eiui f 
of thepopflaa in t coofeniul caw to permit the 
hmctkr of the ere to de^akip or it may be the 
correctno of a Ciulcy bead po^tkrs and fadal 
ilfll,oftjx, in either a con$eaitil or aeqolied cno- 
ditwa Tbe dediioQ to epetate opoe a patiot 
with Uepharoptom wfU depoid opm tbe mcnl 
coodltko of the patient, the qoenloo of nether 
or Dot the canae of the droopine n'dkl I* hrtaclhw 
and tipoa the coetCoon of tbe and e>'ca. 

Pr^ptratnt traauaatiew Tbe pi e-oper a tivT 
data req gi red f r the choice of the proper teeb- 
tdqoe to be anpto>Td in the lodinchial caw are 
(i) The v e rti cal width of tbe palpebral fimre 
with eye* level, with era derated, aiwl with e^ea 
deprewed. Fbotofraphi tbouU be taien in thew 
3 poaitkna. Tbe measurcmciU tbooid be com- 
pared with tbow of the patient when entplovmg 
the aid of the froo tails masdea, arching his hnmt, 
comigatlng his forehead, with the bead thrown 
bock and also with the bead icN-d and the brows 
deprewed by the fin g cis of the observer The 
iatta mtaamesDents five the index of the tme 
strength of devaior p ow er of tbe rnttsdes of the 
pper e}‘clids srha acting aiooe. (s) Tbe borl- 
smUl i^th of the palpebral fissur e as DKaKued 
from the an^ of the internal fotlmi to that of 
the extcftMT canthns by tangent and marginal 


Fm dw DwartMBt at OpkWlMkicr al Ou CoOtw «( 
rkraauscadSasWB*. Cri*^aaCan<nt> ud (Iw laionaa 

WbpbtWWv PTwkjl 


Ptmlad a tW ij waa" 


ine**imnioiti. (3) Exophthalmocncter readmg 
(4) The seaftjvity of and the ahflitT ol tie cemea 
to withstand erposore. M Tbe cfiect d cocaine 
CD theamooth mosdeof the lid. 


The m nl l lpDdy of techniques for the sorgrcaJ 
correctioD of ptoats is an of the tmsalh- 

faaory results which tcOow the beat efloets in tit 
hands cf the moot aeroropCabed and exprdeoced 
snrjroea N early cverjmc has tried to Impim e 
CO the pobfishtd trduuqnes. \o ooewrgeoa has 
the opportunitT to do many operadoos for thh 
CQDcfiiKwi as it B letalhrly ran. It wiQ be iOsai' 
aadne to cnasadtr the various operatlcxii bv 
fTooplng ihtm not oader the narors of tbe lur 
gvoos CMm ected with them, bat neder tbe fpeofic 
das* althb ahldi the opmlko falli. 

rW rmseof */ tiia «■ axKm «^(ke 

rydU and the crettke of ckatziaa] bands wUch 
in ihdr coctraetkA poll op hd. Tfaereacrval 
<n ihm b mdkaied when It Is redondant as b 
biepbarochalaxit, hot the produedec of lagoph- 
thaimos and eTpeanre of the ooccea k rootri 
indkalrd. Tbe rerncrral of a porticn of tbe thki 
oed tarsQS IS indicated in traaaxQaaltba^ thb 
opinkc may nerd modihcadoo Sotfinlrimidc 
ihtnld be uwd before n aorting to mgery 

a Tht matvtl wtlW rf 0f latprwcswa/ ^/aw 
btm •{ lit ItTwier #W tm^eti mnsd* where parthl 
(uDdico rrmaina This gives the moat atWsc 
lorv results and shoold be anjiDyed whenevti it 
b possible to get sufficient effect. It msy be 
BcrompOshcd by r es ectMi of the taisos and resec 
tloQ or advancement of tbe levator and s aocth 

pmurte The approach through the skifl OT thrcngh 

the a»)nncliTa b used. The direct hs&atfcn for 
th^ pr ci ce diii es edits when the mnsda sh^ 
partial fuoctlco piarlicnlariy with the brows be*] 

down and when under tlw CDoffidom the pal- 
pebral fiawre b wider 00 opward than 00 down- 

« tremsfUMiahM $4 tU tMftn*r trrtiu 

■Murfr/rsw /ir fWr ie IW W /rmtiCwf 1^ 

rterifTodag/eWTr /Umatftrurrtdiu^ddjtritt 

aWwM when the levator and smooth mna^ •« 
almoat or eattrely iaactlm. It wlD be ladKitto 
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when the palpebral fissure is actually narrower on 
upward than on downward gaze This phenome- 
non is produced by the movements of the lower 
hd on the excursions of the eye while the upper 
hd remams mactive The question of whether or 
not this procedure should be used only when the 
superior rectus is strong has been debated a great 
deal In the opmion of the author it may be done 
even when the superior rectus is completely para- 
lyzed, provided the mfenor obhque is active and 
strong and there is no hypotropia If the superior 
obhque is also paralyzed, the condition of paral- 
ysis of elevation exists which is probably central 
in ongm and which requires separate considera- 
tion 

4 r/«! procedures Jor the correction of paralysis 
of elevation are complicated as there remams no 
normal elevating power The immediate use of 
the frontahs to elevate the hd is contra-mdicated 
as this would only expose the eye m a useless posi- 
tion of hypotropia Wheeler made use of advance- 
ment of the inert tissues of the mfenor obhque 
over the orbital margm and of the supenor rectus 
on the globe and of a umon of hd and globe The 
palpebral fissure will not be wide, usually only 
part of the pupil is exposed and the orbiculans is 
sufBcient to eSect the protective closure of the 
hds After the globe has been lifted from its 
position of hypotropia the union of the frontalis 
muscle may well be apphed to elevate the eyehd 
It might be possible m third nerve paralysis to 
detach the supenor obhque from the globe, free it 
from its trochlea and after shortemng it reattach 
It to the globe and hd for elevatmg power Wiener 
has employed this procedure for replacmg the 
funcbon of the mtemal rectus but I have never 
seen it used for elevation 

S The employ fuent or enhancement of the 
vicarious action of the frontahs muscle may be had 
by umtmg this muscle to the tissues of the upper 
hd by vanous means The presence of faaal distor- 
Uon m ptosis by frontalis action is to be avoided 
The pull of the frontahs is straight up and not 
a normal roU-back over the convexity of the 
globe 

With this analysis of the pnnaples involved m 
the surgical correction of ptosis we may proceed 
to the consideration of the techmques which have 
proved satisfactory for certam purposes in the 
hands of the author 

TECHNIQUES OF VAEIOUS PROCEDDEES AD- 
VOCATED BY THE AUTHOR 

I The removal of skin is mdicated when it is 
redundant and falhng down m folds as in blephar- 
ochalasis Large pieces of normal skin have been 


removed from the upper hds of patients for use 
as free grafts without production of any perma- 
nent shortemng of the upper hd and with no 
lagophthalmos It is my opmion that m the aver- 
age case of ptosis there is no pomt in the removal 
of skm as this skm is usually not m excess If the 
»;kin is made adherent m the position of the nor- 
mal crease, the apparent redundancy will dis- 
appear and a useful purpose will have been served 
The procedure wiU be duectly mdicated m the 
Mongohan type of eyehd where there is no crease 
and where the skm pushes down over the hd 
margin and the lashes 

No speaal descnption need be given concemmg 
this procedure of removmg redundant skm The 
area to be removed is carefully estimated and 
marked out and is usually found to be eUipbcal 
Incisions which are kept withm the thin skm of 
the hd heal gracefully without scar formation 
The incisions must not be earned too far nasally 
because of the danger of formation of acatncial 
epicanthus There should be no lagophthalmos 
at the completion of this operation as no effort 
should be made to correct re^ ptosis due to weak- 
ness of the levator or smooth muscles of the hd 
by the removal of skm alone The removal of 
normal subcutaneous tissue, the production of 
deep scars or bands of contraction by traumatic 
surgery, infection or deep sutures so that the 
upper hd is jomed to the brow, do not constitute 
good surgery The lagophthalmos due to ankylo- 
blepharon or ectropion which may result will 
prove very undesirable The through-and-through 
resection of skm, subcutaneous tissue, muscle, 
and conjunctiva, as for example by the method 
of de Grandemont, is radical surgery As much 
as IS necessary rmght well be accomplished m a 
smtable case by resection of the muscle, ten- 
don, and tarsal tissues 

2 The use of the vicarious action of the frontalis 
muscle The author has never been m favor of 
the employment of this prmaple m ptosis surgery 
because it only enhances the undesirable charac- 
tenstic faaes of ptosis and leads to a straight 
upward pull of the upper hd The implantation 
of foreign matenal, deep long sutures, ware, kan- 
garoo tendon, fasaa lata, tte bunal of demus 
and epidermis, I beheve, are all contra-mdicated 
If I were to advocate any use of the frontahs, I 
would do it by the Reese (i8) method, which 
entails a umon of strips of orbiculans to the 
frontahs There may be a place for this opera- 
Uon m which all the normal elevators of the 
globe and hd are paralyzed 

3 The resection of the tarsus and resection and 
advancement of the levator and smooth muscle of 
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paper TSTjetJer b«d employed t mtlKtctaiy tech- eJerttfao of the Wt TOper Bd. Tm nd^t be 
nlquc for reseciioQ of tii levttor throod the tcccanpCsbed by resecting the Wt Un as 3 ad lB- 
coQ^uacllNt tad htd mtny socccsful results fait coders tod the levilcr tad naooth imBcb 6 
never poblahed hli method Tbe Emsbuscb oQHmetm figtamg 1 mUliitiefar of ttmi tad J 
methoo of icsccticm tixi tdrtacement of (he milSineters cu levator tad emoath nais de for 
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Fig 7 


Fig 7 Ptosis due to hea%> tarsus of right cic 
Uon of tarsus indicated 

Pig S Ej-es Icicl, ptosis of 3 5 to 4 millimeters 



Fig S 



Rcscc Fig 9 1 jes up, palncbnl fissure wider than Math ejes 

down Direct indication for resection of Ici-ator and 
smooth muscle of the lid 
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Fig 10, left Fjes down, palpebral fissure narrower than with ejes up 
Fig 11 Result after resection of levator and smooth muscle 


The ltd IS c\ erted on an Lrhardt' ltd clamp \ 
hca\t t«dc tarsus tsnll be resected more than a 
narrow tarsus The di\ ision of the resection be- 
Iween tarsus and muscle wall be made according 
to the tarsus and the evidence of remaining 
strength of the muscle 

i)lcp I A curvilinear incision is made vvath a 
scalpel along the entire everted conjunctiva just 
at the upper border of the tarsus A line of cleav- 
age IS quicklj and easth found between the con- 
junebva and the smooth muscle which is attached 
to the tarsus This line is followed bv sharp 
sassors’ dissection upward, this is facilitated if 
the assistant will carefullj lift up the edges of the 
conjunctiv a with 2 pairs of Lester forceps’ The 
dissection is earned back to vanable distances on 
an average of about 8 to 10 millimeters 

Step 2 A second curvilinear incision parallel to 
the first IS then made In some cases it is well to 
produce an arch which will simulate the normal 
arch of the hd, rismg more sharply on the nasal 
side, the highest point is above the nasal edge of 
the pupil and falls off gradually on the temporal 
side The second incision in the tarsus is made 
through to the orbicularis, the tension of the 
tissues causes the wound to gape and the second 
plane of dissection is easily found Two pairs of 
forceps hold the tarsus and muscle up vertically, 
and the scissors follow the dissection sharply 
backward as far as necessary The flat, volun- 
tary, and smooth muscle band is well and easily 
shaped 

Step 3 Sutures (a) Two double armed No 
0000 10 day chromic catgut sutures with atrau- 

|CUrap dealpjed by MUs Frhanll at the New York Eye and Ear 
Infirmary 

•Forceps designed by Dr Lester assistant surgeon New York Eye 
and Ear Infirmary 


malic needles are looped from the conjunctival 
side through the muscle fibers and then relooped 
so that the parallel muscle fibers will be cinched 
and not permitted to slip through the suture but 
still will not be strangulated (b) Three double- 
armed No 0000 silk with atraumatic needles are 
passed parallel through the muscle fibers from the 
orbicularis side and then through the conjunctiva 
The catgut sutures arc in tJie central bodj of the 
muscle and the silk sutures are arranged i on 
each side and i between the catgut sutures 
These 5 sutures are not too many and arc all 
important 

Step 4 The predetermined length of tarsus 
and muscle tissues is then removed up to the 
sutures bj scissors’ resection Care should be 
taken not to cut the sutures and not to cut the 
parallel muscle fibers too closely to the sutures 

')tcp 5 The catgut strands arc earned into the 
pouch belvv een the tarsus and orbiculans sutures 
The dense tissue on the face of the tarsus thus 
efifects an anchoring and advancement of the cut 
muscle fibers as suggested by Reese The silk 
strands, which arc through the mucous side of 
the conjunctiva, arc passed through the thickness 
of the tarsus and lid and brought out through the 
skin, the needles are passed through small in- 
dividual rubber plates and tied The exit through 
the skin will be found to vary according to the 
tarsus which has been resected, but usually it is 
about 5 millimeters above the hd margin This 
protects the lashes and tends to prevent eversion 
of the hd margin and distortion of the lashes It 
also helps with the buned catgut sutures to form 
the very useful crease and fold in the hd which 
enhances the natural appearance and action of 
the hd in elevation Cnticism of the number of 
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ntujti emplcoTd will arlK trat Ltm be u 
UopAted utd expbijied loo snKfa csrecuiDOt be 
eznriAedlitprerentkirtheilftiplQgcifpMQelmtts- 
de Bbm t&nxfgh the bnet ol fnltue^ Thli roctikod 
1 fkm crtue or fold vhldi b lo Impor 
tMBt foe the Gfe «ad exprenkn of the ej't 
Drcxnii When Uus opoatuo b perfonned 
Doder k<aU eoevthHU, there U oo luo^tholmoe 
becuae the rweOiQg of the tUcoei wl th toe laGItrt' 
tlon of Dovoctiit *1^ the rcactuo to the operattoo 
deprcAMf the Bd ud naiks the effect of theror 
recdoQ of the ptotb. If (coenl aoestbah a 
ukcL there may be toox exponre of the globe 
requfaing a epe^ dreadsa wakh vaidevurd by 
Wheeler (*4; Tha dremng b beit detccibed In 
the ceetko de\oted to the ok of the superior 
redo* ID the cofrectiao of plosa. became after 
this latter procedure, IC is definitely neceanry to 
UK coocH^ped draaines ct c^cai sturlds 
ahkhrestoc the ncugms of the orbit, ora ^>ecial 
fatnre such as Frost de^-ised for bringutg ap the 
lower Ud to cover the exposed globe. 


The dieasliig b changed after s 5 boon. The 
sflh sDhuTs are mocoed after s data The hn- 
n^^fate result lo \-iew of the ednna b apt to be 
dlMODpcint^ lo the patknt It tales sc%(nJ 
weeks In some case* for thef uD effect lobe evident. 
Some of the most giadiyteg results are obtalard 
wben thb tedmlqoe b appflcabfc to the correc 
ikrj 0/ partial ptoab. There should be no de- 
formity If the Lodsioo for the r es ect loo 0/ the 
tarsus b kept al least 3 mlPimeters and even 4 
miQjineten from the of the Dd naifia. In 
fW* thb nroch ttixos b louc ^'cd, the Jertlce and 
smooth muicie should not be sdvanced Into the 
pedtet between the lanes and skm the po^slfafl- 
Itr of evertHig the line of lashes by the poD » 
the nruscies should be avoided. The best pbab 
t have the bflh^ effect datribnled to the skin 
and to the tarsus. 

5, r*t liauWoMiatitn »f iii nt/knsr nda 
Tbe cjtdjl for tne ptinerpie cf the derstini 
of the *iperioc rectus fa tbe correcDeo a pt«b 
goes to Motab ( 4, isJ although tbe ««* of 
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I’ irimiid ind of iu r- arc aewntcd ^ ath it. 1 he 
flirtcl iiidintioii for iht ti'-c of ihi*^ procedure 
iM't'i wilt n im enct of plo^i^ the palpcljnl figure 
I-. nriualK inrrover on up\ ard than on do\ n- 
\ ird K\7t 

life r(‘=ult‘; wlfcn llii'' principle is tmplosed 
arc as satisfactor\ as can lie cxiiccltd in the face 
of flic Lick of am other cleeatinp jio\ er of the 
lid the critici'-ms an (i) If t narrou central 
toi pill of niunk is .Utaclml to the upper lid an 
anpiilation or notchinp uill result rheu«cof le\o 
litinl stri[)s of muscle from the superior rectus 
instead of the one central tonf^ue has 1 ten 
thought of hut has not been used because of the 
ueakeniiif; of the elcealor action of the plobe 
Care must be exercised not to jiroduce hxpo- 
tropi 1 fhe author has found that the effect oi 
angulation of llie lid m i\ hcrcnioxed be a differ 
ential or pmUiated tarsectonix after the result is 
a]fparcnt and liealmR is complete, and that it 
mis in some easts also be presented bs tarsec 
toms at the time of the onpinal operation (;) If 
the full vidlli of the supenor rectus is allaclied 
to the lid without seserinp the attachment of the 
tendon to the (tloht an unsalisfnclors , mllcxihlc 
ss mhhpharon ttsualls ssith entropion and di- 
strnhiasis results 1 he weakening of the supc 
nor rectus results in diplopia Plus is inic if the 
musck IS ssealcned too much Rut if the dissec- 
tion of tin ccntril tongue of muscle is accurate 
ind coiitiued to the central third, there ssdl he 




rip i6 The catput 'uturcs nre tied and huned on the 
antenor face of llic tarsus llic sd;. sutures arc lirouplit 
throuph the st in and after thc^ ha\c pierced the rulilier 
plates lhc> arc tied as slmun 

dijdopn onls in the field of special action of the 
superior rectus 1 his discs not pros c annos ing to 
the patient (df The union of the globe and the hd 
through the superior rectus, csen though a narross 
extensible tongue of mu«clc he cmplostal, di« 
turl)s the coordination of the act of closure of the 
lids The globe is presented from rolling up nor- 
malls ami an effort must be made ssath the 
orhiailans to effearl the closiia which normalK 
shouhf ocetir through relaxation of the efes Hors 
dims II i« ohsers crl that the palpebral fissure 
rinnins partialis ojitn rlunng sleep and is \ ukr 
on downs ard ga'c than that of the ft How esi 
No harm results from this sljj,iij (.\j><,sure if the 
coriua is normal llu-i difticultie's arc real ind 
not innmnarv ami lannot be ostrlool mi but this 
are iomptns.au d for bs ilu (sident siusnciors 
iksation of thi hd It is trut lhat the patieait 
ctiinoi lies ate the hd imkjKmkntls of the globe 
but the hd folios ' tin ploln in elcsatu'n sirs 
naliirills aid ihe isfiri -sion oi thi est is msi i 
111 inmrs uun o-icm iml lour-cot ihc miisik 
tihors o' til ksato’- and ‘ijitnor rictus it the 
sami so that no ri iduiilioi js reijmrrd for thi 
1 1 s functui 1 oi till musck 

O 1 r r t ^ tr ^ I (''■■r ’r rr 'it Ir, i • { t 

I he leiemal ^lot iis ra i jn \ -ji. 'fuTt I'J 
t nun’s thro'ii h itii m,., ,1,. , 
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rtcognljrd tWi difficnlty u«l pubBsbed t report 
ci ttxoc at 3 a In uhlcfa he ccmbloed the of 
Eoctha the npeiior rectoi And tbe thuptog of the 
centnil tortgoe of tbe imadc ihroort 4 coDjiukcU' 
TiJ Inciwai with the taaarucy <a •otuno* 
toone to the tmui thnragh t tUo hiddoci. The 
mnhod of SboemJcer hM ben loOcml vftb 
taccm by a oonber of tu rgno in thfi cenouy 
It «u « hOe tea ehhig tbe Sfttouher procedore oe 
the cadaevr in lot; that the author (tO db* 
cat ere d be coold 00 tbe entire gperatioo thrm^ 
theffdo. Thb method ehnilfle ted tJa t»ja ) utKd *aI 
lodfloo aJ^d aatnm and (he cteoeMity lot remor 
Ing them it linipQhed tbe operaUoo by redndog 
tbe rnunber of *t<» e\'ai though it made tbe 
dbaectMa more £mciilt The matter oI tocatlog 
the npenor recto* through a akin todaiao b 
deddedlr more dhBcolt thu t b throogh a coo- 
joocthal lodikm bat it b nmcb more iDtereating 
and ia itru cth'c. More than 10 )'ean after pabb 
catioo of the technique, the author has bad no 
occM^OD tochaoge tbee«entalodxiitaI techsique 
and oaes It wbeoever it b deairabu to employ a 
ccntial tongue of nnacle frotn tbe g u pe no t rectal. 

The technique a* deterfbed in tqtS li ai loOcnrt 
Local or general aneatbesh may ^ uied. A bod 
COD til Indslco 35 mHOmeteri lo^ b made thro^h 
tbe akin and orbiculoiis (o tk taracu 8 cmOl* 
metm abore tbe lid maipEL The apooe u rmtaef 
the krntor U followed bai^ward to 8 mJIBiDCtm 
abore the tanal border Here a boriiontal indslao 
b nude through the levator and KDootb nmicle 
of the npper hid expoaicig Tenoo t capsule The 
coofuDCliTa of tbe fomii b held down out of the 
way by a retractioD suture. An opening b made 


In Tenoo s capcule at the temporal ride of the 
au petfar rectos roosde and a hook b tfinped be- 
neaih the muscle The Utter b erposeo so that 
a tongue of muscle and tendoo 4 muUinetm wide 
by 10 mQUmeten kmg can be faitdooed. De 
^ tdccT sdsaora art nsuhle for tha porpeae. A 
dooble armed silk nture is passed thrm^ 3 
miOiiDrtm from the end of the laufoe of lende 
and tesdcc. The mcacle sSp is tnspUetrd te a 
pooch which b prepared for It antnior to the 
ouaua. The Deew are passed downward 
log the Bd margin /ost nasal to the center d the 
cornea and the nature U tied drawing the mosek 
(oogne and Biting the bd to tbe postioo which 
b required to get the desired effect, 

A reennd suture U used t snpport the firri and 
to recure acouate and firm apporiti® to tbe 
tanoj. Tbe leralor is not necereariJr reimJted. 
y.TfTss *Tr^ nuT be resected. Tbe skin below 
the indsfcsi should be Rnootbed out hi the tarwis 
and iulnred to the epltarrel ibsoe t helpfmdoce 
a crease or fold. The sUn InciriQo b dored Ire 
mtCTTuTrted satures and a protective dresring b 
apphetL Scinies are remored fn 5 to 7 daya 
TT* dreaazng t be applied b very 
order to protect tbe erpoaed awwa. The c«ii» 
shaped drereing of ^NheelcT b oceOent for the 
p o qwe. It IS described as foOiTWi 
lonuT to tiic partklr omred forrea 
cteoea ■ prsperfy peotectrt Focaiutal jeCTJ to 

aiouls Irpe ot ipeiarfeei. asd tWi 
mttAi K ihbilprr d sbrectoit oKS-. b 
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Fig Ji Schematic drai\-mg of surgical anatomy involved m the dissection and isolation of the supenor 
rectus muscle. C T , Tenon^s capsule, L P , levator muscle, T, tarsus, S, sutures us^ to retract con- 
junctiva at forrux and to hold eyeball down, F C , fonux of the conjunctival sac. SJR , Supenor rectus 
muscle, LJ‘ , levator palpebral supenons 

11 ith the base large enough to cover the base of the orbit. 

The cone is filled inth sterile petrolatum and placed over 
the eye and lids Then another layer of moist cotton is 
placed over the cone nith the overlapping jomt in a posi 
tion not corresponding nith that of the first layer of the 
cone Still a Uurd thin layer is put over the cone Stnps 
of adhesive plaster are built up from the base to the apex 
of the cone, to hold it in place and to strengthen it Even 
if a child should he on such a dressmg, it is secure enough 
protection so that nothing but petrolatum could touch the 
eye. This should be left on for about a week After it is 
removed, petrolatum should be put m the palpebral 
fissure before the patient goes to sleep, as long as lagoph 
thahnos persists ” 

A shield resting on the margin of the orbit may 
be used for the same purpose Frost devised a 
suture which is double armed He passes the 
needles through a small rubber plate, fashioned 
from narrow rubber tubmg, then up to the skm 
of the upper hd just below the brow hairs, and ties 
the suture over a rubber plate This draws the 
lower lid up to cover the globe but not sufficiently 
well to permit a tight or semi-pressure dressmg 
It would be desirable to use a firm dressmg if the 
globe were properly protected to prevent post- 
operative reaction but this is not a s^e procedure 
Postoperative course The dressmg is removed 
after 2 or 3 days In the case of children, there 
may be considerable crymg and squeezmg of the 
hds This will put the strength and union of the 


tongue of muscle transplanted to the hd to a 
severe test If it holds, all well and good If it 
does not or if it appears that the tongue of muscle 
has pulled away from the hd, it is best to face the 
situation immediately and to locate the muscle 
and resuture it The masions separate easily by 
blunt dissection and in the 3 cases in which the 
author has found it necessary to do this, good 
results were obtamed from resuturmg 
The efforts to prevent the angulation of the 
upper hd by the central tongue mclude the use of 
2 lateral tongues, the broad umon of the Pannaud- 
Young operation (28) through the use of which a 
number of men have obtained successful results, 
the umon of the levator and supenor rectus as by 
Wiener, the YTieeler (25) umon of orbiculans 
stnps and levator, the use of fasaa lata shng as 
by Dickey, and the tarsal shng of Tramor The 
author would not favor the bunal of conjunctival 
epithehum as in the last procedure nor would he 
introduce fascia lata The use of two lateral 
tongues of supenor rectus muscle would hinder 
the elevation of the globe too much Hence there 
are only the procedures of Wheeler and Wiener to 
choose from, as some mtermediary tissue placed 
between the hd and globe is necessary to prevent 
the undesirable effects of the Pannaud-Young 
symblepharon The author has not decided 
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Krbetber he ^tron the Wkaer or T\’beekr method The dZveetka tod erposue ct the nperfoi 
tod h CQb)ecth^ thetn to farther tmL recna throoxh thedio b ext^ tbettmeu tk 

j Tit Uti Ifvt tf lit rr/eser mftM Thu utbor (tt) daenbed ia tQiS. uTweterco B t it wH 
method b u foQowi The timu b omonl b\ « bydivectWdrifkofarVaijvbimadefraaithe 
iodfioa difoanh dJa Aod orbtcularb. The krstor lorfacc d the Ums. They ire art free (t (he 
b Ifokted bet uc c u ttro hooka. Tvo coturm are rods tewud the cxnthi bat ire left attached at 
placed la the le%‘atcr near the tanua. The levator the enda teward the center of the Bd. The at 
u then CQC free. A pocket b tnade through the tached ends are about 8 milUffleten apart, aod 
levator alxnr the upper border of the Umia and (he orbarularb unade between b onAtxirbed 
through the coo /unctiN-a Into the upper cnJ-de^ac- Each ftnp b about i mHUmcten Jaof and 4 
A tpecohira it introduced 1 to the paipebnal mllUtDeters vide. The strips of orhlcabruiirasde 
hsaare and the conjunctiva b dlwected (o eipooe are attached to the upper sarface of the sapafcr 
the Hipetior reclua. The two sutures are then rectus musde with No. 000 chrooifc catgut. It b 
hroofht down ihroogh the (LasectKsi and one la well for each itnp to be attached by meua of two 
attadied to each side of tbe s u penoc lectua (oidon intnrti, as the itripa ha t t enrrya heary kod 
5 miHiMtcrs back of the inaertwn- daring the bnlfng pmeett when tie epper Bd 

The author has used the prindpie of this opera b swollen, 
lion but iDodl^ It by a -oiding the coofuDCUval Aa ordmar) probe passed beta een the wrpekr 
{(y-trJ ri , dissection, and satorei b> tbe sunplcr rectus musde and the tdera and alloaed to fro- 
method f using the skin mciifcai and by peiforo- wrt out of the doseclcd area on each side b oseW 
tng the entire operation through tbe sifn. In itrtd>-fni; the riobe in deprrwfca 

8 n ietier j imrtiod u tj /cum (tf) Avertin itnpa of ortricularis musde are boM Ktached 

with the InJectkmofprocaiMhiTiroditotlde worts After the orbbrobns naade b secured in coct^ 
acU. The subcutaneous infiltration near the mar with the superfac rectus mesefc the ocly salmw 
^ of the nd beif* fn tbe dissection because ft rtquirrd b that of tbe ilin. Thb 
magnifies tbe ratber ihm laj-er of the ochfculaiis by tcreral fine iQk sutures or by a slacje «i> 
mrnu-V o>TTiiTDg the tsTsio. cutaneaM utaro. 
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Fig 26, left Congenital ptosis RcsccUon of Ictator and 'mooth muscle of 
lid indicated , , 

Fig 27 Notching of hd after correction by transplantation of superior rcc 
tus Tarsal resection indicated to correct slight angular deformit) 
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Fig 2S, left Congenital ptosis Palpebral fissure actually narrower on ele 
\ation than on depression of the ejes Direct indication for transplantation of 
the supienor rectus. 

rig 20 Result after transplantation of the superior rectus 


THE SURGICAL CORRECTION OF PARALYSIS 
OF ELEtATION 

The problem of the correction of the condiDon 
of paralysis of elevaDon is a most difficult one, 
inasmuch as the eye is in a position of hj^iotropia, 
and if the hd is lifted, the globe tvill be disclosed 
to \new in this position The use of the union of 
the frontalis to the hd has no value for this reason 
The globe must first be lifted and with it the lid, 
or the latter must succeed it in a two stage opera- 
tion The logical plan is to be content with the 
shortening and tensing of the muscle fibers, which 
may be atrophied, and the fascias of the supenor 
rectus and infenor oblique, and then producing 
a union between the hd and the globe by a linking 
to the supenor rectus tendon 

Wheeler (25) used this plan on a number of 
occasions and the author has used it 4 times with 
as much satisfaction as could be expected If 
the fellow eye and upper ej ehd are normal, it may 
be well to be satisfied with the unilateral ptosis 
because one cannot hope for co-ordinaDon of the 
eyes Only for cosmetic eSect should the hd be 
lifted However, if the patient is dependent on 
the eye with the ptosis and if the other eye is 
useless for the same or other reasons, this plan 
may succeed 

Technique The supenor rectus is shortened 
and advanced as follows A transverse con- 
junctival incision IS made directly back of the 
insertion, the muscle is isolated onahook and then 
on a multiple-toothed muscle forceps, and the 
tendon is severed with strabismus scissors from 
its attachment to the globe Two double armed 


No 0000 10 day chromic catgut sutures are 
placed 2 millimeters antenor to the insertion and 
then passed back through the muscle fibers about 
8 milhmetcrs behind the cut edge These sutures 
are tied and the muscle is resected anterior to the 
sutures The conjunctiva is closed with inter- 
rupted gut sutures The mfenor obhque is then 
shortened and advanced according to Wheeler’s 
(24) technique 

“A skin incision about two centuneters long is made 
along the orbital margin with the antenor attachment of 
the infenor obhque at about its center The dissection is 
earned through the tarso-orbital fascia into the orbit and 
the inferior oblique is exposed The dissection is earned 
also downward for exposure of the penosteum o centi 
meter or more below the orbital margin Two fine chromic- 
gut sutures are passed through the tendon near its antenor 
attachment, while the muscle is held on a squint hook 
The tendon is cut free at its attachment and earned over 
the orbital margin It is advanced as much as need be 
and secured to the penosteum on the facial surface of the 
supenor mnxiilary bone by means of the gut sutures (000) 
The skin wound is then closed with fine silk sutures ” 

The umon of the superior rectus to the hd may 
be effected at the same time as the advancement 
The porbon of the muscle which is antenor to the 
suture line on the globe is placed through an in- 
cision in the conjunctiva, tunnehng antenor to 
the tarsus and attaching it to the hd as Motais 
did, or sutunng it to the tarsus through a skm 
inasion as Shoemaker did with the central stnp 
of muscle This procedure seems logical to the 
author and would be an excellent use for the mus- 
cle which otherwise must be cut off and discarded 
The lower hd wiU then be brought up with a 
suture to protect the globe The usual way 
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has b«ft to allow tire eye to heal afier the 
SDperxir rectta aad iolerior opera tion tad 

then ■c«md*rfl\ produce the *)'mblcphaftm Ld the 
laamrer of Pannind or \ oanf 
U the teniiDt proerdurrt ^ raectkm and *d- 
vatjcement of the toperioc rectni tod Inferwc 
o6itoe tmzKle (looet are cocccttfol ia comctfnc 
the h^tropu. It may be treabe to tir to np- 
port the wefpt ol the Ud tbo by the teccM cf the 
Inert ffiujde tltBiet The sumo then mt) leaart 
to the vlctrioiu aetko of w troottlk mu^ 
This would be the only direct Indkatkn for em- 
pioric; thjj priaopk. The obteetkos (o It fatiw 
oeen stated, first, that the Dc b lifted atiu^t 
op ancL kcodcI, that the bdal dixfirarement of 
the arthlnt of the brows b coDthme^ The for 
ther obkcGons to tome of the aopBcaikcts of the 
pnodpKS, otmd) the btirfal oi l uieJitu material 
or of epidennb sdth poMStle cyst fonnalion. wlD 
be rn TrcocDc If the Reese operatko b emplojTd. 
The trchoiqoe of this Is as foCows 
A curv-illMaT hxisian b made akog the ten^lh of 
the ejTlrd, 6 milHnieten abore the center and 4 
znOliiDeters abo%'e the ends of the ntarKio. Db- 
scetko U made beaeath the skis 4 minimetcis 
above ami 1 miEineten below the (Ddsko The 
orbfailarb Is diaccted off the tarsus so that two 
lateral tocgocs arc faihkoed the ends arc free 
and the baM are kfe atiadied to an area lomQU- 
roeters wide in the center A double edged knife 
IS used to tunnel the brow from above in front of 
the tano-orbltal fascia 00 the sides of the tnld- 
fin^ •Twt to carry hack the futures which draw op 
the ends of the orhicuiaris flap*. A third support 
ingroturelsnsedcentr^ All are Ued over small 
pieces of roOed gsurc. The to tu res are allowed to 
mmio for 7 cbys. Thb opertCKia acrorapEsbes 


a unko between the Qd aad orbicekris without 
the use 0/ foreijo material or boriaJ 0/ epftie&B. 
In the* respects It U soperior to the other nny 
cerfures In which the IronlaBs b otlHifd. There 
onai, bemevTT be some hgcphihahoo* liefab- 

In* of the brows most be conlhiued foe eJmtko 
of the Ldi and the 5 d b hfied straight up aaJ not 
carried back over thegkbe 

ftnOtAST AKD COVXCSJCttJ 

The condjtkn of bkpharoptoris or drccfxiij 
0/ the upper cyefid may be corrected mrjkaBy 
"nje author farco, first, the improveoicnt cf dr 
fonctloQ of the levator and smooth »Tt*-V cf the 
Ud tn cases in which tMs b partkOy preserved. 
The tarsus and nniscks may be resected or the 
nmsdes may be advanced for the poipoae. The 
direct indfeatko b present when the ptcah fa 
partial, when ibere b a pat^ crease in the lUn, 
and when the palpebral fimue Is w ider oo ders- 
tko than 00 tVpj u sko of the eyea Secood, the 
procedure cf transplantaticD of a portkn cf the 
niscuco cf the superior rectus b emfo^Td. The 
direct indtcallcc for thb erbts w^ there h 
practically no functloD of the levator and smooth 
musde c/ the Ud when there b no crease b the 
ihdn and wheo the palpehnl fioore b artsaliy 
mirowtr on upwarti uaiii on downward (sse. 
Thb phaosesoe li nrw Jo ce d tn the novasert 
of the l ow er Ud aasoclatrd wHh the elevitkci lad 
depres ak n of the globe when the upper Ed b 
practically inert. 7 ^ prtndple may be c apky td 
even when the s npo or rectos Is paralrnd pro* 
vided the inferior offiqoc b active and there a ao 
hTOOtropla. Third, the coniElkn of paribdi 
cu^tioQ, which oists when the Imator and 
amooth mnscie of the Ud in addicka to the npe 
nor rectus and the inferior obOqoe are aU parv 
lyted and the globe Is in a pcaltkii of hypoOepb, 

caib for the appflcatkn 0/ reierticrj and advance- 

ment cf the superior rectus and inferior 
ccopfed with the foematko of symUepharoo be 
tween the supmor i c ctu s and the Ud, or with the 
final elrvalkn of the bd bv the vicarknt me d 
the fnaitalb m us de after the gkbe has bro 
lifted from Its position of hypolro^ 

The techniques Uvwed by the a ihor fe r the 
icromplishmeDt of these prfncmJes haw t<« 
described. The results obtained by cperitkm 
akn these Enes are a* saiisfactcry u tmy « 
expected. The deslnai effects are the ekvatfca d 
the bd wlUwut lagophthahnoa, the retooval e< 
the pecufiar fades of ptosis, the ciralico ri a 

crease la the skin cf the Ud, and the rcfti^ 0^ 

Bd In elevation over the enrtverity cf ine gw« 
rather than in a rmkal piane. 
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The fact that such a multiphaU of operations 
have been de\nsed and that such a large number 
of names have been attached to the \"anous pro- 
cedures mdicates that practically each surgeon who 
operates for ptosis has developed a new method 
of his own design or variation, and that even in 
the hands of the most skillful surgeon, the results 
are not always entirelj^ satisfactorj' Every effort 
has been made m this paper to simplify the ex- 
position of the pnnaples of blepharoptosis surg- 
erj' and to advocate onl} those which gii e results 
and which are as satisfactory as may be expected 
under the conditions present. 
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D uring tlie 5 year period from Jinn hud, iH thoie without 

11)1 i9M.toJinuajy J9j9,itoUl re-ituehmcnt mart be di»ed u Rirsfcil IiQotj. 

of itt pidenU with the d a gn o A ot In the great mijority of cajci, tlwfano aUtSt 
det icn m cQ t of the rctini were idndi grensd the cue is dther kkcos or t faltoic, 

ted to the *rvlce cd the Depirtroent crfOphthil- depending oo the preseocc or ibieiKe orf canpfctf 
molof> of the W ishingtoo Uorvniltj- Mcdkil rc-ill*chmeoL Pirtiil mroictl tacc eMu odj u 
School. Ooe hojKlred isd aloe of them were id lnn»:plrtere-«tUdiment,icreasoiadctitfcncrf 
mi tied to Baxises Hendul lod the 4 remalniiw to the detichimt, and Improved ritm or field witb- 
Silnt Loan ChDdrena Hca^tiL A tot»] ol ^ out re-itlichmajt are better duKdiifiUnro,!! 
eves, OD which an opentkn lor deUchment of the the object o< the opentkm his not been obtibwi, 
retina wu done, is lut^rxed in this •edes, IS DO and in lime moct tk these cues w^ go 00 to cto- 
opendoo wu dooe cn 19 of these patients lod t ptele detach menu Although the pem-niig* cf 
bOateral opendoos Prerloos to pokid laihuts wiU incmac bj adhering to these rtand- 
tbe operatrre tedmiqoe wu oot rtaodardaed wdl irds, the saccesi In raxions saws may be mere 
ezKKtgh for fur cocnpirison. and suffioeat dmo Is euOr ccenpam], because the) e&nEsite tlw ton, 
allowed for a reuonahle roliaw-wp of the moat partuJ raccest, whkh rarles with eroy anthoc. 
receslcuea. BecaoseoftheweUhK'wntRidtiKytoredetacib- 

Thb SRKS ccesiata of 73 private cues frein aB BteQl,aGue«boDidbelcJknndfarayeai asban 
valha of life, with the >t remstiamg from the out most of the cases in ocr seties, b^ere it cu be 
patient diar- As ibown In Tihte I the ages cnoaidaed a definite njxgkai cm. PiactkaSy 
raiy from S to 74 years. The ma>3rity of pa oox of the cues that are oot fiat wnhb ■ few 
lieoti were middle tg^ Although 77 per cent of da)-s after the opecstioo wlD go cn to R-attad)- 
the patients were operated opoc by 4 mgeewt. tnenl but in our aeriei there b a atngfc patjeet 
a total of 3 dlffereDt opoaton b represeotrd who, after 3 appaxestiy onsocctatfaJ opentkns, 

ELigfat opcratiocs were p^orroed by the boose Rtuiwd in R mcoths with a complete rt attacb- 
st^ As this series represents the operatnT xe meat ax>d aj^yoTimalriy fuD fidd. 
salts of a large ntDnba ol sorgeoQS of varying de In accordaxxce with these rtandardt cf coapfeU 
grr^ nf «lrrn tk I tn a grrarp of path-n ts re-allschniept with adequate foOow-gp a total cf 

of aH ages "nd types, with man) wtatioos of de 40 cues or 4* per cent of this aeries are Judged to 
it b an ertremel) fair test of the eflec be luxgkaj lucceaaea. If sre c Hmin ate the otrl' 
tivencti of wif gVs t treatment of detached retfau. ousiy unlaTorahle cases in which operitioo sas 
AUhoogh there » tome difference of opinion as dene u a last lescrt with little hope of sscena, 
to what coQftitates a mccesrful operation for ret we find that wehavT toconaidcr totaJof 61 caan 
iaal dctadimeit, we bdtevt that only thoae eases of sunple, oncompScated, nnHateril d rtaohg”^ 
abowinfi a complete aiutooiica] re-attachment Inlhbrrt)up33casesor54pCTcentweremcr^™- 
ibookl M coftfidged aurgiaU socccMes. Even in In the 33 remaining cues which were cp obq- 
the objeedrety cured case good centcal dsloa Is oed to be nnfavonbie, only 7 (w so pa cent w« 
not obtained eften because of macnlar degenoa socceuful As b umisDy the case, no re^ U^ 

Ijcn, bot these case* most be coBsidaed so^licaUy ment occurred In the 9 aphadc cues, cofwtacs 

ioceessfal u the object of the opoatioa In le followed inlxacaptakr exinctkn, fciki^« 
attachliMr the retina b obtained. On the other tracapaolar e rtJ ic ri cn , and were ta cowi^ 

group b smnH, It seems to give sotne wtipl v> 

_r r w°» g< ta » ijTj i M M ora ^ the ittterneot scanctinws beard that detachment 
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TABLE I — AGE TNCBDENCE 



No of 

No of 

Age — \ear» 

cues 

luccesies 

Under 10 

I 

0 

rr-19 

12 

6 

20-29 

7 

I 

30-39 

12 

6 

40-49 

IS 

7 

SO-S9 

24 

10 

60-69 

17 

9 

70-79 

6 

1 


tion No successes occurred in the 3 postinflam- 
matory cases which had had uveitis, or m the 3 
patients m whom the detachment had been pres- 
ent 2 or more years It is obvious that these cases 
should be considered as unfavorable The 9 bi- 
lateral cases are mcluded in this group, as it is 
evident that there is either a general condition, 
or some bilateral local defect present which might 
tend to hmder re-attachment Five of these bi- 
lateral cases or 45 per cent were successful Even 
before this senes was collected, it was observed 
that many patients with detachment were blind 
in the fellow eye from some apparently unrelated 
cause In this senes this is true m 9 cases or 10 
per cent, which seems to be too large a percentage 
to be accounted for by mere coincidence Just 
what mechamsm is responsible is not known, but 
we beheve these are justifiably placed m the un- 
favorable group In 4 of these cases the fellow eye 
was bhnd from previous trauma, and in 5 from m- 
active inflammations Only 2 of this group or 22 
per cent were successful (Table H) 

From the standpomt of the patient, the subjec- 
tive estimate of visual acuity is a much better 
cntenon of success than the objective, anatom- 
ical re-attachment. Of the 40 patients with com 
plete re-attachment 10 or 25 per cent had an 
excellent result with an acmty of 20/30 or better, 
16 or 40 per cent had a good result with acuity 
of 20/40 to 20/70, and m 14 or 35 per cent only 
a fair result was obtamed, the vision being 20/100 
to 10/200 (Table HI) 

Retinal tears were noted m 57 per cent of the 
cases with 45 per cent of success, while there was 

TABLE n 



Cases 

Per cent 

Favorable 

61 


Successes 

33 

54 

Unfavorable 

35 


Successes 

7 

20 


Cues 

Successes 

Apfaaac 

9 

0 

Postinflammatory 

3 

0 

Over 2 years old 


0 

Bilateri 

n 

c 

Complicated (fellow eye blind) 

9 

0 

2 


35 

7 


TABLE m —VISUAL RESULTS IN 40 
SUCCESSFUL CASES 


Vision 


No of 
cues 

Per cent of 
total success 

Farr 

20/200 to 10/200 

14 

3 S 

Good 

20/70 to 20/40 

16 

40 

Excellent 

20/30 and better 

10 

2S 


only 37 per cent of success m the 43 per cent re- 
maimng m which no tear was noted The inci- 
dence of myopia was less in this senes than usually 
reported in the literature Myopia of a significant 
amount of 2 diopters or more was present in only 
18 per cent of this senes with 35 per cent success- 
fully re-attached There was a history of definite 
trauma in 21 per cent of the cases, and, after ehmi- 
nating the unfavorable in this group, 1 1 cases or 
69 per cent were successes The trauma is not 
necessarily directly to the eye, many followed 
blows on the side or back of the head, and 2 were 
associated with dental work in which hammenng 
was done There is often a definite interval of 
several weeks between the trauma and onset of 
symptoms, the tear probably occurs at the time 
of the trauma and the actual detachment lakes 
some time to form 

It was surprising that in only 6 patients the 
detachment was chiefly in the nasal quadrant, 
the 90 remaining were equally divided between 
superior, infenor, and temporal quadrants It is 
significant in the matter of prognosis, that m 73 
cases with less than half of the retma detached, 
48 per cent were successful, while m the 23 re- 
maimng with more than half detached, only 22 
per cent were successes 

In 19 of the patients operation was done withm 
I week of onset with 54 per cent of cures In 38 
cases the interval between onset and operation 
was from i week to i month with 40 per cent of 
successes Thirty mne per cent of cures was ob- 
tained m the 28 patients with detached retinas i 
to 6 months before operation Eight cases with 
37 per cent successes were detached for 6 months 
to a year, and m 5 cases with 20 per cent of suc- 
cess, the retma had been detached over i year 


TABLE TV —NUMBER OF OPERATIONS 
PER PATIENT 


No of operations 

No of cues 

Successes 

Per cent success 

1 

S6 

31 

57 


1 

6 

33 

3 1 

0 ' 

3 

33 

4 

2 1 

I 

SO 


1 

1 

0 

0 

6 

I 

0 

0 



OPERATIVE RESULTS IN DETACHMENT OF THE RETIL 
AT WASHINGTON UNIVERSITY SCHOOL OF 
MEDICINE 19M-1938 

lAWRENCET POST MJ> F VGA, »dT E. SANDERS, M.D 
St. Lorn*, KOnoon 


D uring tbc 5 jt%r pmod from J«ni»- 
trj I i?ij+,toJcaQaryi 7939,»toul 
ol lit patJ«nt> with the dhjpmti of 
deUuLmnit of the rrtfoa were admit 
ted to the •errice of the Bepertment of OpbUtal' 
moiogT of the Waihlogtoa Unlrtnltv Uedkal 
School. Ooe boodred and rung of them me ad- 
mitted to Barnes Ho^tal and the 4 remainitia to 
Saint Louis ChOdrena HottltiL A total of «$ 
e>‘a, OQ ahkfa an operalloQ for detadment of tm 
retina na done, b analyzed In this lerlea, aa no 
operatioo was d^o od 19 of tine patfenta and a 
1^ bflaleral operatloca. Previtraa to this period 
the operative teefankpe was oot ataodanUted wcO 
aou^ foe fair comparbom and aafficlest tloK b 
aOowM for a reaacraabfs folknr tip of the moat 
recest caaei. 

Thb aerba conistj of 73 pdviie caas Iran all 
walks of hfe, with the it reraabtlpt Irom the out 
palkat cHolc Ai shows io Table I the ages 
Tiry frem S t 74 >war«. The maiodey of p* 
tkots were middle a|^ Although 77 per cent of 
the patbota were opoated trpoti ht 4 am f ro m , 
a total of 3 thereat operahwi b repr ca e ii tcd. 
Eight operBtku were perfonoed by the bouae 
st^ Aa this KOes repreaeau the operatire re 
salts of a Inrge niunber of sttrgeons of Nvying de 
greea of skill and experleoce, in a group of parents 
of all agcf and typo, with manv vanatloaaof de 
tachmoita it b an extremely fair test of the effec 
tlvcneas of surgical treatment of detached retina. 

Althcogfa thm b some (Mereoce of oploloo aa 
to what coQstltates a socceasfol operation for ret 
Inal detachment, we beUere that only those cuca 
thowfng a complete anatomica] rc-attacbment 
ihouldDc coosldeTed smglcal ncccttea. £ren in 
the oh}ectlvely cured caae good central bloa b 
not obtained often becaose of macnlar degeocre 
tkn, but these cases imat be com kb r ed sunpeafly 
aoccesafnl aa the object of the opexatloD In re 
attaching the retina b obtaloed. On the tber 


band, all those cues without complete anatoom 
rcHittachment must be classed as singbal fsOuri 
In the great majority of cues, there b do nlddk 
gmind^ the oue b other a seems or a falhire 
depending cn the presence or absence of cooipkti 
re aUachmetiL PaxtlaJ surzbal soccoses sock u 
locumpbte re-attadunent, anxease io ckntmof 
thedetachment, and ImprcnTd rbloQ or 6^ VTtk- 
out re-atudimetitareb^terdasKdasfalhses,n 
the object of the opera tloD has not been obtained, 
aod in time roost of these cases will go od to coco 
pkl detachmenL Altboogh the percmiigt ef 
uBuies wQl locTtBse by adhmng to tbeae lUnd- 


taOuies wQl locrtBse by adhi 
aids, the soctesa In raiioos 


to these sUnd- 
I may be nne 


easOr compared, becaose the} dunbasie teto, 
partial iDccesa, which rarks with emy aother 

Becaaeof the w eB known teideQcy to redetaeh* 
ment, a case should be followed for a year ukiit 
araat of the eases b oar series, be f ore it eu be 
cuDsklnTd dehrtlte sorpcaJ me. PrtrtnUy 
aoae of the case* that art not flat within a few 
days fter tb« operalioa will go on to re-attach- 
meet, but b our scries tbere b single padest 
who afto 3 apparently oosoccesJol operatkos, 
returned b 9 mooths with a complete re-attaci 
meot and approximately foil held. 

In acrcrduice with theae standards of coetpfete 
re-attachment with adequate foDowmp a tots! cf 
40 cases or 4 per cent of tbb aeries are judged to 
surgical sur c ea ses. If we ehminat the obri- 
ously unfa ‘orabb cases b ahkh opersdoo was 
done as a last resort with ntlle bo^ of i m crw , 
we find that we have t cootldera totaJof 6icases 
cf alinple, niKumpfkated, unilateral detachment. 

In tida group 33 cases or ^percent were wc cessM 

In the 35 remaining cues which were coosn- 
eied to be unfavcrahle ool> 7 or so per cat wm 
mrr »«^ ni As b usually the caae no fe-*tt »^ 
mcDt ocamed b the 9 apbacic cases, c of alach 
foQcrwed mtrafipsnlar extraction, f dlowtd 
Incapsolar extraction, and r were fa vJoypljy 
case* whjcb had had dbdsiioni. Ahhc^^t™ 
group b ppjH it seems t gi e some t o 

the itatement tomctiines beard that deta UmUst 
b more iTimnnwi fofJowiDg btiacap«ilar extrac 
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It IS planned to do the next group of thermophore 
cases with a temperature of 145 to 150 degrees 
In conclusion, the operative results in this senes 
are very similar to some previously reported (i), 
with roughly half of the patients operated on for 
detachment of the retma obtammg a cure, and 
approximately two-thirds of these regainmg good 
vision ^Multiple scleral diathermy is the most 
popular operative procedure, but scleral apphca- 
tion of the thermophore is a simple and effective 
method of treatment for retmal detachment. More 


general use of the thermophore m detachment 
would add much knowledge to a method which 
gives promise of being of real value 
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SURGERY G\’NECOLOG\ AKD OBSTETWCS 


4SJ 

befoct c^:>CTUKiti wu dotxe. Pnxnpt opentkn b 
important ttrt ody fnm the tttodpolnl ot abetter 
chance for nr-attachmeot, bnt e\m more ao fo Um 
taller d niMioiiif good bcal acuit}* Id tfl of 
the cues bav-iDj a Tsion of so/yooe better the 
operaiioti ns done in the hnt nuoth. 

In thb Mrks 40 or 4s per cent of the palknts 
had toon than i operttk^ Of the patkota bar 
Ing a sinfie procediire 57 per cent vere soccesafuL 
Twenty seven patients bad 1 operadoot with si 
per cent laccras. Three operattra were docK 00 
9 patients «ith ss per cent sucteaa, aod had 4 
opetatkns with only auccesa. One patient had 
S cperatkms, anotha 6 but odtheT wu socccia- 
fuL These were desperate one-eyed cases. After 
each failure the chance for socoexafol famre at 
tempts secraslesa, probably not only frotachanM 
cairsed by the operative procedor^bnt also by 
eiiininatiw of ll* favorable cases (TaWe IV) 

A total of I r6 operations were performed In thb 
aeries. The oo}ect of all of them waa to cause an 
adhesive cborioretinltfl withsubaeqaent re-attach- 
ment 0^ the retioiu The majority cd than were 
mnltiple (Ealbenny ponctiires of the adm a 
Walho ophthalmic wthenny emit with aeveial 
types of cieetTodes wu oaed. In m cases, the hai 
ra^ of seferaf dbthermj wu bid dbwn by nmlth 
pie poneture with a sfe^ electrode the Cradle 
tacarrere, or straigfat pblteom oeedle wu 
used. Twenty mr of the ea^et cases were done 
with Walker pfos. Later chb method w aha»- 
dooed becaoje of difficulty b the buidRnf and 
appLcatko of the mnlUple pma. Id ctHoUnatiOQ 
with (batbermy g?ai ansc cturml wu used in 1 1 
cases in an attempt to aeal o 3 the tear la st 
cases, beat wu applied to the sclera bv means of 
the Shahan tbennopbore. A cotnbfnaUoo of scie- 
rai dathermy and the ihertoopbore wu nsed in 3 
cases. A sic^ Gobt opeatlon wu dooe onsoc 
ceasfully on i patient after 4 scleral dblhermy 
opmatjons had been done prr.'kmsly (Table \ ) 
The sckral dialbermy procednres are so well 
standanflred that they neri do descnpcbn here 
Tbc tese d the Shahan ibcrtoophace In retinal de- 
tachment, which wu firat reported by Lan(dan. 
ts not so wcD known, bot also has been desolbea 

table r —TYPE OT OPOLATICWB 
OreMM tu 

AfoiU^ tdeisl dklbcmiT 94 

ScWjdalbTTTT ftifter Ffe* M 

Sdml dhtWraiy wfab (aiiaaic 
Id ana cf tear 

Thcnaofibcn to Kina S 

Tt^aood^on tod ditiher^ $ 

Gaitt opmioD 



^ooe of US (LTJ*) when 6 of these ctss fa 
which the thennophore wu used, woe prerkw* 
lepoetcdCt) Fust, the scleia b eeposedu fa dw 
fn the dfatheimy operations and one or mere pw 
teiior aderotcdnies done. Paiia are uim to 
move the suhrttinal floW by aiptatloo If neces- 
sary Tbc thennopborc U then appltd to the 
hare sclera for i mlmiie at irt dcfi^ With a 
3 mOHmeter contact toriart about S to ii ifpC- 
catkns are made In the form of a barnct araowl 
and over the teor if present Tbc chid cfafficnlty h 
apcScatlon to the posterior portion of the tom 
behind the erpmtor The senior anther has de 
vised a erm-ed contact point for use posleriart 
There is probably some advaota^ in doliif the 
sderDtomW first u this puts the retina nal ciio- 
roid Id doser appioxunatkin wltbont dao^ to 
the retina, aod thm is do peneuation of the wlin 
This also aids in the posterior appbcatknt, as the 


^k)bc is more cceq^eKihle. Thethersxpboreaa 


e applied throng the intact coDyns^a, bot 
this seems dcfinitdy less cdectlTe. 

It bertremefy difficult (0 evaluate the e^ectfre- 
ness of the vsrvos types of cpentlrt pmcnhnts 
u the casa va^ so rooch Is type, extent, dors 
tko, aod ctmpdcalkns. In the first pbee ody 
bvtaahte cases shouid be used far comFBrisTP.srt 
ccd,cstl> ibefintcpcnlkeceeschcajeshoaMbe 
c opsidotd aod fiaiily the techBiqoes ibocld be 
as bear standard u pcadble With this In tafad, 
ve bavefiforFd the penaatage of sa ae ss c i of tk 
cripDa] opeatkai u fayarabie casea toe each ef 
the operations used, u shown Id Table M. Fnm 
this tbe thcuDOfJxire s eems to be the meat tlTec 
dve althocgb tbe Icjtal n amber of cases is oe* 

laije. It is posaibie that this method wu oed in 

the iHwil and the dlatbenny operitix it- 
mv fd for cues In which there wu any doubt u 
to method. S e v er a l 0# the tbenncpocre case* 
■bowed Urje retinal and pceretinaJ berocniatn, 
although now of these canted pennanoil ckmaje 
Because of hencerhage there hu been some 
latisfartioo with iheprraMit tedmkjoe- Itbprcn- 
that a knrer temperature tnlAt t« s* 
rffecthr with Icsi teodeocy towaid temoerha^e. 


TABLE VL~5UCCES3 OT OWGIItAL OTEIATICrS 
Cr TAVOEABIi CAin 


SloUloi* sclent (fiiUwny 
EdenJ dkekrmy oafax 
Wt&tT ptas 
Sdml (fiitboi>7 hk 
fstrank uni ent 

ThsztKPpbon 
TWnccfiAon tod mimi 


T«sl 
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It IS planned to do the next group of thermophore 
cases with a temperature of 145 to 150 degrees 
In conclusion, the operative results m this senes 
are very similar to some previously reported (i), 
with roughly half of the patients operated on for 
detachment of the retma obtauung a cure, and 
approximately two-thirds of these regainmg good 
vision Multiple scleral diathermy is the most 
popular operative procedure, but scleral apphca- 
tion of the thermophore is a simple and effective 
method of treatmentfor retinal detachment More 


general use of the thermophore m detachment 
would add much knowledge to a method which 
gives promise of bemg of real value 
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LATE RESULTS OF OPERATIONS FOR SEPARATION 
OF THE RETINA 

Report of 304 Operaaoni Performed at the New fork Eye and Ear 
Infirmary from 1929 1938 

COSHAD BEKENS ilD F A.CA, DOVALO 3 . HALL, At D BYROX StinTL, \LD 
FAULT Klc\LPIKE, iLD New Tork, New \wk 


A CX)MPAIUS 0 \ of (orglca] roulti ob- 
taioed in cues at Mpuatkn of tfa« nt 
Ina can be ooly coQeflh'e, for ibe 
of tbe detadiment, the length at time 
from the derelopment of the detachment lo oper 
atkn, and the cooditlon of t^ rrdtta and of the 
era Tai7 maihedly amoDf htdirlduala Botcvct 
the attempt by the Ammcan CoQm of Saisrona 
to e%ahate aoii^kal resolta p monthi after c^xia 
tloD ihoold help to cryitalhte our Ideaa coocero- 
inf tbe\‘alQeaf tbevarioQttedudmzea Mocrover 
thw data ihooId provide ophthaWdagtaU with 
a dearer ooaceptko of what may be erpected In 
regard to percexitage of corei obtained at a later 
poatmaatire date than can be leaned from avaa> 
able Dguica In comparing the reaolu obtained 
In this aeries of cues with thoee reported by other 
KogeoAS, the fact thocld be kept coastantly in 
ffllu that thoe are uuefected cases which had 
been ob«n«l for 9 moDthi becaoae in many of 
the early tnorts no pastopentive time hmlt was 
set for jMb^tkQ of reaalta 
A total of 304 operationi have been perf on ned 
npoc iM eyes of fia patients at the New ^cck 
Fjt infirmAt y In antivzing the records 
of fKr-c* patimta, wv ftare eoc o cate^ (he same 
difficulty that has been <Aeer\-ed in previous stud- 
Itt (6) namely that complete meolcai Ustodea, 
rondne, gCDeial, and eye examioallocs are rarely 
recorded m the aveia« eye dinic. 

Of the JM case*, tbee were i 3 detach men u 
in the left eye, 107 detachment* in the right e^-e, 
and 14 in both eye*. Of the 14 patlenU with 
•epaiatkn in both ejTs, 6 were operated opoo In 
both eyes. 

Tfc» fcOJvat M- a iiai la p«*ted Wtt** 

tW cw( Fnoo nr SkM. ScTDCrf IlriMh, OpOa E. 
WcDm»»U. Ben nm C«7 loeuw F IV». 


TmMS L. Moim. n(^«9 Biwho. ftmwd F 

Tlabk W a«b, ud aSLaa B Di Witi ; 
7W>tstrhMbr«uMbr IMI It* C^ittk 
Cl] FwmWina. Ibc 
FnMwtvl B ti« 

nT.A>.i Cmxrw «< U« Acokxa 
ililtilM OrtArr rt-M, 


The resajlj were dajdfied coder theanmat of 
re-attachment of the retina, visnal amity ind 
visoal&eld. The casa in vhi^ there wu do om- 
plete final postopoa d re report after 9 "wifttKt 
were inclnded if ihe pie^jpeatlTe data were cmd- 
piete. In moat of tb^ caaes there were pertineal 
p oatop path-t finffings, for example in rtgaid to 

0j at* ni Jtz. Of the 1x4 patirats 
14) or 6j per cot were males ranciiif in age fme 
S to 80 82 or 57 per cent wenloula with ai 
age ran^ of 10 lo 74 yean (Table I) In liiii 
safes of cases males were mm often affected. 

In the 150 cues reported by Dunnlogtoo and 
Msctw, 64 po* cent woe mahs and ^ per ceat 
were fopalcs. In Shapland's ktIo ( i; of 425 
cases. 61 2 per cent were males and jLi per cat 
feoales. 

It wfQ be noted Chat (he munher of aela h 
higher thi" the mmber of in tls patmu 
stndled by Dmnnngtoo and hfic^, S ha f f2, i id, 
andbyoi. The fact that the cyo of men are mere 
(requecUy eipcoed to Injirry than the ejts rf 
wcmcD may aotounl in part for the higfaeT bd- 
dence of detachment of the retina amer g calei^ 
A maTirrmm nnmh^ cf tepO/atlOQS CUCUIItd 
vilidD age rango of AS 1 ® 49 y™* Si b S 9 
years in the mil*« ind of 50 to 59 in the lanaJra 
The average age of the male grorp was 36 and 
that of the fen^ grenp 3S- The aieiage age of 
both groop* wu 36 5 years. 

tctiipiinit (jo) reported that the avoige esn ® 
ISO potiojls wu 42,9 years. In Dnnnlngtcn aw 
hU<^ a aeries the a\TTage age wu 7 ^^ 
Betweoi »o and 60 years of age that wu no ota- 
tcdal dlff o eoce in ibc rnimher of cases they en- 
countered. Spratt bu stated that drtid^l 
genccaDy ocnrri la penom over 40 

The average age in our senes b sErtuy 
tFtfin tha t <n the cuea r epor t ed bv STur *a n °» 
ningtcD and llacnie, aiwi Spratt. Ho we^rer^ ^ 
*\Tiage aga of tbe 4 groups ocoir between jo 
and 43 years. 
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SEPARATION OF THE RETINA 


TABLE I — DISTIOBUTION OF AGE AT FIRST EX- 
AMINATION OF 224 PATIENTS WITH DE- 


TACHMENT OF THE RETINA 

No of 


Age — Yc*n 

m&les 

7S-8 o 

I 

70-74 


65-69 

4 

60-64 

15 

SS-59 

20 

SO-S4 

II 

45-49 

19 

40-44 

II 

35-39 

3'>-34 

14 

6 

25-29 

10 

20-24 

14 

15-19 

8 

10-14 

4 

' 5-9 

I 

Unknown 

4 


No of 
females 

1 

3 

9 

7 

17 

6 

10 

9 

6 

6 

3 

2 
2 


Totals 


143 82 


The average age according to the result of oper- 
ation IS 40 years in the complete re-attachment 
group, 38 years m the partial re-attachment group, 
33 m die complete detachment group, and 46 
years m those cases obtaimng no improvement 
(Table II) In Shapland’s (19) report of 100 cases 
of separated retina, the average age of the cured 
cases was 34,4 years which was 7 years younger 
than the average age of the whole group In our 
senes the average age of the complete re-attach- 
ment group was 40 years which was 4 years older 
than the age of the entire group Because the age 
distnbution, when results of operation are consid- 
ered, IS so vanable no defimte correlation can be 
shown These findmgs suggest that m this senes 
of cases age has no beanng on the result of opera- 
tion How ever, advancmg age may be a factor m 
the development of separations Degenerative 
retinal changes on a circulatory and toxic basis 
are considered as important probable causes 

Race Only 2 colored persons were mcluded m 
this group This is possibly explamed by the fact 
that the number of colored patients adrmtted to 
the New York Eye and Ear Infir mary is small 

Personal history There was an actual relation- 
ship between the patient’s occupation and the de- 
tachment m 19 males and a probable relationship 
m I other In these patients the detachment oc- 
curred following an mjury while carrjing on their 
trades In 3 female patients there was an actual 
relationship between the detachment and occupa- 
tion These women were housewives and retmal 
separation foUow ed trauma associated with their 
home duties 

Faniilv histor\ Detachment of the retma was 
recorded in the familj histoiy m only i case Al- 


TABLE n — AVERAGE AGE ACCORDING TO 
RESULT OF OPERATION 


Result 

Complete re attachment 
Partial re attachment 
No improvement 
Complete detachment 


No of 

Aee- 

cases 

yeais 

52 

40 

28 

38 

40 

46 

65 

33 


TABLE in — VISUAL RESULTS 


vision 


Improved 
Unimproved 
Not reported 
Totals 


Complete Partml 

re-attachment re attachment 


No 

Per cent 

No 

Per cent 

37 

71 

5 

18 

7 

14 

16 

57 

8 

15 

7 

25 

52 


28 



though tuberculosis and allergy were reported by 
several patients, there was nothing of particular 
significance m the f amil y history which could be 
correlated with retmal separation 

Previous medical history Previous medical his- 
tory was not recorded m 107 cases and was nega- 
tive m 17 In the 100 remaining cases there was 
practically no diagnostic grouping of previous dis- 
ease, only I or 2 cases were classified under the 
various diseases 

History of present illness Loss of vision was the 
complamt most frequently recorded There was a 
history of trauma in 66 cases or 29 per cent Of 
this number complete re-attachment was observed 
after operation m 17 cases, partial re-attachment 
in 12 , the results were not recorded m 4 cases and 
in 12 there was no improvement. Complete detach- 
ments foUowmg operabon occurred m 21 cases 
Therefore, of 62 pabents m whom the results could 
be ascertamed, 53 per cent were unreheved, while 
47 per cent were improved 
Trauma was a defimte factor m produemg the 
detachment m 30 per cent of Duniungton and 
Macme’s cases, and w'as at least a probable factor 
m an addibonal 4 3 per cent Of the cases with 
a traumabc history they report that 45 i per cent 
were either cured or improved These figures are 
shghtly lower than those reported in our senes 
It must be remembered that the mjury causmg 
the detachment may occur long before separation 
of the retma is observed Accordmg to AUen it is 
the general opmion of many ophthalmologists that 
there are few pabents who cannot, if pressed, re- 
call some injury Walker beheves that “a sudden 
jerk of the eyes, as m fnght, would easily whip 
a rebna loose if certam favorable factors were 
present” 

Physical e\amination Although the phjsical 
exammabon was not recorded roubnely m chnical 
cases, iS records indicated the presence of infec- 
bon m the nasal accessorj sinuses This madence 
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TABIX n — \l5UAi MfUlTS Ef 49 EVEB i vim 
TTUXAT. SEPAtATIOV Df TEE HCPSCn'ED 
OS OCT 


■V I 

n/io 

*Vjo- 

«/j» ( 

»iV^ 

W»- 

»/5o 

»3/so- 

•o/ry-h 

to/jo 
to/ 00 
to/ ocr- 
to/teo 
B/mo 

0/»D0 

t/ioo 

j/j» 

/too 

Ftncen u (m 
Fl*im t i*« 

Fmftn U 3 (nt 
Fbijen la Dtht fidd 
Flaiert 

Uaad BXM caeaca 

Saad fjrm aatt^tacbw 

Li|;bt 

T tab 
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»(em* low tRooje iii pnvite palks!*, «bo ajnc 
umtBy atudkd more <3Lreful}> jor chro^ bjpcr 
plafllc etKmcidiUa, a surptklD^ laifc ooinbcr 
»emMtobeafiectM«ltiictiro(ucilmuim mote- 
over in a majority of caie* the Invol ttnent 
Mcioed to be mort extemhe on the aide of the 
detachment Later exacerbation! of endophthal- 
miUt uul even the deveiopment of aieaa of cborio- 
retlnitU In the eye, free Irom retinal KpaiatkA. 
apparcnUj confirm the belief Ibatkjitmoechroiik 
•mtwta a an unpottant etkdagkaf factor in a 
tatbcT td|fap rt ) p o< L> Qn of tboe caaca TonalQect 
omj had periorroed before cperaUoo in 0 
paUenti and the tootOi acre cooskfeied <fisea>c d 
In 7 then One pauent had a chimic tofectioD 
of the middle ea T»ri c record* indicated ifie 
picaence of aerKci dental infcctioD. 

The W aaau T tM inn reaccjcn <rai paafti^r In onlv 
5 oaei and had prcviocjly be® podthT m 
cuea Thia inodojcr of 6.5 per cent h a Uitie 
high when compared with 5 per cent ro the geo- 
end popahtJon ( ) I t hirdJj #<em» l be an 
Important factor w the etioiogy of detachment 
of the retina Q ou caaet. 


Unnalj-ii* rtveajed ilight vadatkra fnm to- 
mal la 30 patienta. Other pfayifcil findmei, f« 
eMpJe blood chemirtiy blood coont, S r^rw 
Indai, and blood pceaame a eie ahiwmul fcalnr 
Lutaacea bat ta the mafirity of caia fl>ey &»!, 
leg* iraenot recorded. 

1 in«r 0/ the caaea in ahlch coapJete le 
attachment ocrerred, rfrioc iraj hnpmed in 37 
nnimpnnrdin? andDetreportedIn8(Tthleni; 
In thegroup multiog in pirthl «-atteiioH5t, 5 

obtained ij^»oved vukm, ahUein 16 rbioe «a 
unimproved, and in 7 Tima] reinha aere not rt 
corded- TbeacfindhmliKficale that U*poiribD- 
ity of UnprcA faig t irioti b not great imJew ft 
attachment U aaspktc. 

In the entire groop of i» cjt*. vbicn au bn- 
ptoved In only 49 e>es (^lue 1\') and tnrfm - 
pro\edlnio7 In 74 e^T* that wu no record o( 
pie-cpetatl e Niiion. Table I\ reveab that ncr 
mal vbnal acuity foOoirrsff operation for detach' 
meat 0/ the irtina ocenrrea in onl> S or j per cent 
0/ the irt e>Tt, and that otdy ib eye* or 17 per 
cent had »o 70 Tbioo or better Since 8 of the 
caae* had appnnimaleiy vkwn, it b qo”' 
t i awJiP ahrther the naruLu is theae eje* am 
entiniy healthy 

Becanae theae figora are dscmragint fnxn the 
ataadpdot of the /anctknal rtault, th^ thadd 
prove an bocaaed stloala* for the ihtdj’ cod r^ 
smal of cmdeTi^ing asjea TTe ipa 

nth IVeekoaaad Hobln (Joj tlttt theamoeal of 
vbca] ree w a y dqmdi sot open the extent of 
re-atlachaeat bol opea the dejeaoatiTe thango 
ahkhha e occurred in the ittina. 

Ci0nfa * JeU tj tui»n^ The vbnal field* in 
ybeyeaor ibpei ccnlweie Imprcrrtd. Ofonren- 
tlreiaic*, 4 or loper cent had Imprmed Ufea 
cooiUned with Impetned nIbuI fi n d*. B«a« 
the method* of i^TntnlDg >’bul field* \ arid, the 
data could not be cotnpardacniiateiy H(^ever 
0 potlccU or 4 per cent »ert reported to ha e 
Dcamai rboal fieub after opcretkia 

In our icnca the pre-opeiilfve defect in lie 
field of viuon corre a peeded ai^iroiiinateiy «Iti 
the area of detachment- Uhen re-attac i m o it oc 
enned after operation, tie field for form 
awaDy greailh fanprored. However 
feet** ere geoerafi) obaened when lepafarice had 
been pceaent for aeveTal CDQolba 

Ttiuun L o n e r ed ocolar lenaioQ b raera^ 

helped t tccoBjpanr idiopathic retinal det^ 

meat ilorewer *an>e c^thaimoloctita b^ 
Uted that pniaajy hypotooy b a ^ 

tachcDcnt co the retina. Hcraei'er AnaieT w 
Schiir V-erthecnei beEeve that meat c*^ cd ^ 
tadunent of the rtiiaa art not aavxbted *tln a 
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TABLE V —EFFECT OF PEE-OPERATTV'E 
APHACIA 'OPON BESULT 


Result 

Complete re attachment 
Partial re attachment 
Complete detachment 
No report 

Total 


Cases 

No Percent 

^ 2^)45 per cent 

6 SS 

3 

14 


change in ocular tension This is the finding in 
our cases, for pre-operative and postoperative ten- 
sion vere normal except in a small number of 
cases If a recent retinal detachment is assoa- 
ated with hypertension, a tumor in the choroid 
should be suspected Postoperative tension was 
low in 29 cases, while in 7 tension was high 
Although postoperative h^Tiotension maj' be 
caused by the surgical procedures, m many cases 
the function of the cihary epithelium might pos- 
sibl} have been influenced by some toxic factor, 
as evidenced by endophthalnutis often aSecting 
both eyes Our results suggest that the operation 
usually has no marked permanent effect upon ten- 
sion of the ej'^eball and that extremely low tension 
suggests a poor prognosis 
Motor anomalies There seems to be httle rela- 
tion between the surgical results and whether or 
not the muscles were detached In some cases 
there w as temporal^' w eakness of the muscles re- 
gardless of w hethcr they w'crc detached or stretched 
Annovnng diplopia was not a factor in our cases 
Refraction hijopia was present in 68 per cent 
of the cases Spratt has stated that So per cent 
of all cases of detachment occur in mjopic eyes 
In Shapland’s (20) senes of 140 cases of retinal 
detachment, Si had mv opia or 62 3 per cent 
Dunnington and Macnie report an inadence of 
61 9 per cent of mvopia The 6S per cent of mj- 
opia in our senes of retinal detachment seemed to 
be shghtlj higher than the 30 per cent occumng 
m patients admitted to the refraction chnic of the 
New York Ev e and Ear Infirmarv dunng 193S 
1 hcrcforc, niv opia seems to hav e been a prcdis- 
l>osing factor in producing retinal separation in 
thc«c cases In patients who obtained complete 
re attachment after operation, mvopia v\as pres- 
ent m 17 or 33 per cent and hvpcropia in 6 or 12 
per cent Of the entire group, hvperopia was pres- 
ent m 23 per cent and cmmetropia in 9 per cent 
Cornea Pre operativ c corneal pathology was 
present m 24 cases Involvement of the cornea 
before operation apparentlv had no relation to 
the detachment except po^siblv in 2 cases in which 
kcralK precipitates were observed 

I ”<•<./ In it In ^7 patients there was a pre- 
opvrative abnormahlv of the ms or pupil Of 


TABLE \T — RESXLLTS FOLLOVtTNG OPERATIONS 
FOR SEPARATION OF THE RETINA IN 185 
EYES IN TERMS OF THE AMOUNT OF RE- 
ATTACHMENT OF RETINA 


Results 

No 

Per cent 

Complete re attachment 

52I 

.80 

Partial re attachment 

2 SJ 

15 / 

No improvement 

40 

22 

Complete detachment 

65 

35 

Total 

1 S 3 

100 


this group, indocy’’chtis had been present m 2, 
intis in 3, and uveitis m 6 patients 
Pre-opera tiv e choroiditis w as recorded in 19 his- 
tones and chonoretinitis in 10 In another case 
iris bombd occurred In some cases the signs of 
inflammation and trauma observed w ere possibly 
related to the detachment In many cases of ret- 
mal separation the presence of choroiditis and cho- 
noretmitis combined wath endophthalmitis and 
other choroidal lesions arc additional evidence in- 
dicatmg the presence of low grade inflammatory’^ 
lesions 

Lais In 52 patients there were some opaabes 
in the lenses before operation 
The impression seems to be general that re- 
attachment of the retina rarelv occurs in aphacia 
Although complete re-attachment occurred in only 
2 of the 14 cases of aphaaa or 18 per cent (Ta- 
ble V), 5 cases or 45 per cent had some postopera- 
tiv e re-attachment of the retina This percentage 
compares rather fav orably' with the percentage of 
complete and partial re-attachments obtained in 
the entire group 

Shapland (22) has reported that of 2S cases of 
retmal detachment following extracapsular cata- 
ract extraction, 3 or iS 75 per cent were cured 
In another group of 15 patients with aphacia fol- 
lowing retiml detachment observ ed by Shapland, 
onlv I had a reposition which lasted for only pdavs 
Because our group of cases is small, a compan- 
son of our results with those of Shapland is diffi- 
cult but a higher incidence of re attachments 
seems to hav e been obtained m the patients oper- 
ated upon at theXew York Ey e and Ear Infirmary 
I itreous The presence of vitreous opaaties 
was recorded in 113 cases before operation In 
107 Uicrc was no record of changes in the vitreous 
Dunnmglon and hi acme found pre-opcritiv c opac- 
ities in pricticallv all their cured and improv cd 
cases 

Low gride chronic endophthalmitis v as sus- 
pected IS having existed in a high proportion of 
our palienf; hloreovcr, clinical expcncnce has 
prov cd that both ey es are usually affected These 
points are highlv suggestive that the possibihtv 
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Cradle and Mc>cr conclude that if practically 
all eyes i\ath rctuial detachment are operated 
upon by modem methods, re-attachment will oc- 
cur in somewhat less than 50 per cent, but if only 
selected e> cs are operated upon, the percentage of 
re-attachments wll be nearer 70 

Cures have been reported in ophthalmic liter- 
ature in from a third to a half of patients operated 
upon (Table VII) Therefore, it may be seen that 
the results following operation for detachment of 
the retina are markedly different This is natural 
considering the \arying etiologies, condition of 
the retinas, and the Efienng lengths of time after 
operation when the reports ^vere made In com- 
panng the results inth those of other surgeons, 
Uie 9 months’ postoperatn c penod of obsen ation 
m these cases should be considered 

Description of operations employed by surgeons at 
the New York Lye and Ear Infirmary In all opera- 
tions performed by surgeons at the New York Eye 
and Ear InfirmaiA , the sclera over the involved 
area of detachment is exposed, a canlhotom}" or 
temporarj' tenotomy is performed, if necessarj 
In the last few 3 ears, how e\ cr, fen er muscles ha\ e 
been severed even temporarily 
The following operations which were performed 
on patients operated upon for detachment of the 
retina at the New York Eye and Ear Infirmary, 
ha\ e been emplo) ed for varying penods of time 
from 1929 to 1938 However, at the present time, 
S of the 6 senior surgeons use diathermy alone 
or combined with trephine, and i senior surgeon 
uses electrolysis combined w itli diathermy 
Gomn operation {cautery puncture) An incision 
is made close to the area of the tear and an actual 
cautciy Up inserted through the sclera mto the 
Mtreous and allowed to remain from 4 to 5 scc- 
ond>: In some cases the sclera is trephined before 
the canter} is applied As man) as 3 punctures 
arc made, depending upon the size or number of 
holes in the retina 

Gnid Lindner operation Chemical cautenza- 
tion of Uic choroid is made through a trephine 
opening in the sclera Tw o or 3 trephine openings, 
I s niillimcters, arc made in the sclera o\cr the 
site of the tear and sometimes as mans as 15 or 
more arc made o\ cr tlie area of detachment Po- 
tnsbium h\ drovidc is applied to the choroid which 
then IS neutralized with a o 5 per cent solution of 
ncciiL acid The wound is irrigated with phisio- 
locical sahne solution Subrctinal fluid is allo\ cd 
to CM ape In perforating one or more of the tre- 
Iiliine optiungs with a blunt probe 

'^cf^ar operation k sing a diathcima current of 
about ,0 nulhamjicres small needles about 1 s 
millimeters in length arc pheed o\cr the retinal 


tear, then over the entire area of the detachment 
After all the needles are placed, the} are remoa ed, 
allowang free escape of subrctmal fluid 
Larsson operation A ball electrode of about 
I 5 to 2 5 milhmeters m diameter is apphed to the 
sclera for about 5 seconds and electro-endotherm} 
is used These applications are made at sea eral 
places a feav millimeters apart, no precise locah- 
zation of the hole is attempted The subreUnal 
fluid IS evacuated by one of the usual methods 
Diathermy 'u.itli the Lacarrere needle Numerous 
diathermy punctures are made w ith the Lacarrere 
needle throughout the entire area of detachment 
A special attempt is made to evdude or obhter- 
ate tears 

Diathermy uith Walker pins Small needles are 
inserted over the area of detachment, enarchng 
the tear cspeaally The diathermy current is ad- 
justed so that little pressure is needed when plac- 
ing the needles They are allowed to remain in 
situ until all punctures arc made 
Electrolysis combined uith diathermy Electro- 
lytic punctures arc made o\ er the entire area of 
detachment and sometimes in the area where the 
retina is not detached, especially if this area is in 
the supenor quadrants The first puncture is 
made in the places where the tear or tears have 
been localized The ophthalmoscope is used to 
control the further application of the needles in the 
region of the tear by observing the location of the 
bubbles m relation to the tear Spcaal care is taken 
to surround the retina! tears if they are present 
Morco\cr, an attempt is made to wall off a dis- 
inscrtion at the ora serrata The punctures arc 
made with straight and angulated Walker irido- 
platinum needles cspcaallv sharpened, and a i 5 
milhampcre current is used Diathermy and the 
Walker bidcnt electrode arc then cmplo}ed to 
co^ cr the same area in an attempt to shnnk the 
sclera and de\clop more extensuc adhesions be- 
tween the choroid and retina Se\ eral completel} 
perforating punctures arc made around the tear 
and where drainage wall be fa\ ored If the infenor 
part of the retina is in\ol\cd, complete perfora- 
tions arc placed on each side of the infenor 
rectus 

Some surgeons seem to be re\erting to the clec- 
trohsis operauon, propo'^cd onginalh b^ Schoo- 
ler, in iSSq, and also ad\ocaled b\ \erhocfl, in 
1017, as one of the best methods of treating these 
detachments \t the time \ erhoeff propio'^ed the 
use of clectrol} «is he did not seem to stress the 
importance of finding and closing the tear 

It IS now conceded b\ most ophtlialmologists 
that the tear mu'^l either be closed or surrounded 
b} a water-tight nng of scar tissue Although 



460 


SURGERY C'V'N’ECOLOGl A^D OBSTETRICS 



ritf EphdtT>lFroUtmlocttrpQt>« kiu pJf ^ peae 
tore wwind l» the d r>ht)tt N«n finaktctianldca 
trix frant aher 8 dij^. 

«ti>l»ctoT> rwiha •een to be iDcnulof la turn- 
ber better sMlbodi dS. prodadof aduuQB* be* 
tveeo tlw (dert, retloa, tad cluroid tre bring 
KU^t It bis been detBOotcnted b^ W««ken 
(}9) b experimu oq nbUu tod is ooe banian 
eje (sS) taat prolUcndai d tbe epbdenl tisoe 
iato tbe WDOM mat fa tbe brmest tdbexra be- 
tween tbe three stnictarw CFk 1) ProUferttion 
ol the epitdenJ rluac Is rndeot 8 d«>'S a/tcr 
dfclroh^ ptmcture of the •dm In 1 rabUfs 
ejT- WftLm belleres ihst tbe epbdcrti process 
pTodores Bure orcsmscribed but stronger sUacb- 
loesti thin the choroidil p r ocess. Tbe tdbesi t 
cboroiditlsprod cedbftuilicecotgultucntBects 
« larger srea of llw mioi, but beomse the sdbe- 
skus ire not so firm recunroces tie toore Ukdy 
to de^•tiop. 

Iteehers fonber demootnted tbit it tnihes 
Utile thfiereoc e sppuroU) wbetber t knife, sn 
eiecirolpb neetfle s dlstbenD/ needle, or tre- 
r^ice is used is loog is tbe scJen 11 pttfosmted. 
This flirt probaU/ rapliins why good resnlti tie 
obtiioed ^ so nwnj difiotaat methods. Tbe 
eptsdenl pre^entko wfD penetrate through t 
fine sderiJ wottad mode with 1 narrow Grade 
tni/e. Howe%-er datberw or declrolvus teod 
to coctrtJ bleeding and lamtate the pn^entioo 
0/ tbe episderaJ coonecth-e thwoc- 

RtiaU»» ej Jitrefism t^rtacMmeni el He bm4 tf 
jf ftrjb^n U ot/A These diU c o u cemlig the 


TABLE \TIL— lEI^TICCf Of DUlATlCrt OT Dt 
TACH)lI3rr AT TDCE OT TUcST 0?t»\TICO 
TO K£stn,T 


i I ■: 


T«sj « sj K 

rriadoo of diiratioo of detachment t ibethueaf 
first operatioc smn to indicate that better re»lu 
may be expected if the detachment Iws not per 
sbted more than i mootb Uowvxtr lie Egtatt 
00 compile and partial rr-atUchmenl am doc 
saffidenily dlficieBl t be ccticJaihc eridence 
(TaWe \TII) 

Weekera and Hubin (jo) state that if re-attach- 
ment does not occur tbe reem ery of foactloe de- 
pends open tbe length of Utre thedrtachmeol hu 
ealslfd and upon tLe underiilng esnse of the d; 
tachmecL 

The reaults obtamed by Danaiagtcp and 3 fic 
nie were iast M sood la tie c*sa of cw 5 SBOB tib 
doratka as th^ were la those of lei thie 1 
iDootb s duntJom 

AeimnliDg to Oett aod Rychsur cases treated 
althlo the arrt few weeks, rtthec thaa aiaoths, 
respoodbeit. In thdr cam the thneof opentJee 
-a^ from 6 days to 6 mentbs loDarmg the de* 

cachiseot. Thdr fiaiJ resolts were la sgreeiaeoi 
with tie genera] bdkf t^t eurl) interfertBce 
osuaUy prodoccs the best results. 

However opfnioos ar) coocerniag the fanper 
tance of the duration of the detachment, Cmfle 
smd Meyer bebm e that In the tieraw cue the 
long duritfaa of the detachment, wJiitiD retwe, 
IS not a cnotia-lncbcatioo to cgieratloc. la cw 
optnkn, smee the Indiddtji! case arics frosa 
others in mans wars:, no sseepfag cwJCiaic® 
should be drawn. 

£rtf*i ^ frt-eperalne irU lss<w/ fa rrfabe* b 
tk rejmU The ^cret lac tix esteet of the 
operadve detachment la relatjoo to the rmh 

TABt.E IX — tXTEST OT TM-OfaUTVI 
DETACnilEKT EC EELATTOX TO THE lEItXT 

c— e*" 

W' rTfi - 


TViw.wwrtrn 
Ooa-qosrtCT- 
Total cna 
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seem to mdicate that the greater the detachment 
the less hkehhood of re-attachment (Table IX) 
The largest number of complete re-attachments 
pccurred m those cases m which and of the 
retma had been detached before operation Of 
the cases resultmg m partial re-attachment the 
largest number occurr^ m those m which ] 4 , of 
the retma had been detached before operation 
Of the cases resultmg m complete detachment the 
largest number occurred m those m which the 
retma had been totally or Yt detached before op- 
eration If detachment is extensive, the operative 
field must necessanly be larger Accordmg to 
Cradle and Meyer the extent of the detachment 
IS an important factor m the prognosis 

Relation of original site of detachment to result 
The site of the ongmal detachment did not seem 
to influence the final result from the standpomt 
of re-attachment of the retma (Table X) Dun- 
mngton and Macme reached this same conclusion 
Relation of tears and disinsertions to result These 
figures seem to mdicate that although tears were 
found m 67 cases or 29 per cent, their presence was 
not an important factor in obtaming re-attach- 
ment (Table XI) 

Multiphaty of tears did not seem to be impor- 
tant m either the re-attachments or complete fail- 
ures in this senes However, in operations on 
pnvate patients one of us (C B ) has had poorer 
results in the presence of multiple tears 
In the cases reported by Cradle and Meyer, 
holes or tears m the retma were discovered in 
55 7 per cent They beheve that the hole plays 
a r 61 e but how great a r6le is still undetermined 
The necessity of locatmg and closmg retmal 
holes has been quesboned % many ophthalmol- 
ogists In 1925, Weekers stated that smce holes 
are not always present, they should not be con- 
sidered mdispensable to the production of de- 
tachment 

EUett and Rychener beheve that locating and 
seahng the tear is important A contrary opmion 
is held by Dunmngton and Macme for in their 
cases the “bhnd” operations were almost as suc- 
cessful as those m which holes were located and 
treatment concentrated around them 
In Shapland’s report (20), a retinal hole or holes 
were found m 80 7 per cent In his senes of cases, 
dismsertions were multiple m g 3 per cent and 
combmed with other types of retmal holes m ii 6 
per cent Cradle and Meyer beheve that dism- 
sertions must be considered mdividually for the 
senousness of a dismsertion is governed by the 
extent They state that if the retma curls back 
and cannot be brought forward into place, a dis- 
msertion IS a contra-mdication to operation The 


TABLE X —RELATION OF ORIGINAL SITE OF 
DETACHMENT TO RESULT 


Site 

Complete 

re-atUch 

ment 

Partial 

re-altach 

ment 

Complete 

detach 

ment 

No 

improve- 

ment 

Superior nasal 
quadrant 

12 

6 

16 

IS 

Superior temporal 
quadrant 

19 

10 

22 

20 

Inferior nasal 
quadrant 

16 

10 

22 

19 

Inferior temporal 
quadrant 

18 

9 

28 

22 

Complete 

2 

I 

19 

I 

No record 

15 

5 

15 

6 


inadence of dismsertions in our cases was low, 
only 5 were recorded m the entire senes 
The consensus of opmion seems to be divided 
concemmg the importance of findmg and seahng 
tears m relation to the result In our opmion 
when a tear is present speaal effort should be 
made to close it Moreover, closure or failure to 
close these tears or to exclude dismsertions is an 
important factor m the final results obtamed 
Clinical type of retinal detachment in relation to 
result The records were mcomplete for the classi- 
fication of cases accordmg to the clmical type of 
retmal detachment Moreover, they were so con- 
tradictory that no useful conclusions could be de- 
duced from these figures m relation to the result 
(Table XH) 

It is reported by Dunmngton and Macme that 
m 150 cases most of the detachments were bullous 
However, the percentage of cures and improve- 
ment was essenbaUy the same for the different 
clmical types of detachments 
Rdaiion of type of operation to result The low 
number of Gomn and Gmst operabons reported 
m this senes of cases indicates that the diathermy 
operabon is the one favored (Table XIII) 

The highest percentage, or 23 per cent, of com- 
plete and parbal re-attachments was recorded 
following the diathermy operation, the next best 


TABLE XI —RELATION OF TEARS AND DIS- 
INSERTIONS TO RESULT 


Teara and 
dislnscrtlona 

Tears 

Angular 

Irregular or curved 
Horseshoe 
V shaped 
Multiple holes 
L-shaped 
Linear 
No tear 
No report 
Dismsertions 


Complete 

Partial 

Complete 

No 

re attach 

re-attach 

detach 

improve 

ment 

ment 

ment 

ment 

14 

I 

12 

7 

I 


r 


I 

I 

2 

I 

5 

I 

3 

2 

I 


3 


I 

2 

I 

I 

I 





2 

3 


7 

3 

13 

6 

20 

18 

27 

21 

I 

2 

2 
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TABLE VU — KiniBE* OT CA»E 3 OT EACH T\PE 
OF ttSTTSAl DET^CnUEXT ITf RELATION TO 
REaCLT 


rETtmJ 



r j 

j n 


< 14 ^ »6 ij 

J *i 6] 40 


rwJU or 6 per cmt hpib rrcordrd aftfr ibe 
tirphioe o^ienboti. However the ntunbcr of 
openUoQ* in e»di rroap U too smxQ to dnw 
(Minlte conduiktu fTtbie XIII) 

Rdthcn »{ rendt »J rttiml ietackM^ sftntum 
te n M K i >€T of •/rrotiw Pfrjtrmtd From t itody 
of the reletioD of the rei^t to the tramher of oper 
ttkMS performed, the nccetta mere in Indirect 
proportke to the nomber of opentfent t e xul te d 
(Tible XIV) 

Oar experience h in %ccord with Gndle and 
Mej'er’i KLcxeitkcL that a aecocid opmtkn thoaU 
not be performed too aooa after the fint. A de- 
bt^ed or «Iow Improt-ement ofiea ocean la caaca 
La which (fiathermy b apoUed and the eye thoold 
nof be nb^eeted to lonlt oefore ciftcti of tnumatk 
inflammatWi have aubaMed ahsoat coopktely 
0 /erdfrrr etmfiuiiiotj ia 124 p^t enU J ^ C 
ftr Jrtackmeni of Uu retima ln%(ewof 
the amoQBt of tnumatisii which U onavoxlable In 
perf or ming tome of theac opentloDa, the Dumber 
of rceniilcBtlons daring openlloo fcemt to be 
KTTtall Slorecn'cr no eerlouf coniphcatkn vaa re 
corded m thb acne» of cpentjoni ^ableXA') 
Pmopmlmrytcamffutli9*s Cutal dering the 
length of ihnfl that tbeae paueota must lemain 
cpucl in bed, freoacoUy wim both ej-ei bandaged. 
It IS tnrprfclDg tnat the giooant of postaperative 
dellrtom b low (Tabk XYI) The use of sedatives 
may pkr an important rdic in the pcoctjctkio 0 / 


TABLE xm — EELATiaV OT OPERATTOH TO 
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dehrhim. However m a senes of 1,004 cataract 
operaikna, dehrfnm occamd in gcJ> 1 cases (j) 

The oni^ ctmpJjcalkjr mblch occorred 
cknijy frequentiy to be ccosidcred lenous mas 
poalopentm bemcrrhagt into the ritreora ai 6 
cases. This wtmld seem t be a tarpri sin aiy kw 
uiddcoce of hemorrhan cooridering the onieued 
cmStion of man> of the eyes, the age of the pa 
llenU, and the dm r e and extent of insnlt to the 
-RjcviULr t>-stem cf the et-ei. Accnnlmg to Gfidk 
and hleyo sobsequent bemerrhage Into tbe it 
rtoua b idU one of the great dangm of opot 
lion let retinal cktadueat. They beCeve that 
thb danm b kaa foOmlng dlatbo^ cewrauees. 

Comjacatioos la Stajaaod s aso (so) mere 
DOiahiy amsll In Domher Tbe> were occasxa] 
amaJj JBbTetinai and is tmhoref da] ex to TUailorts 

of fafn^ secondary rents In t s s per cent of tbe 
ensex, t cases of ardtb, 2 of pcaiibk kcahffd 
cborodal Iniarcta, and of complete ritietm 
bemonhage. 

/aeWnsr t] fttiofotln cettfrartcssi/rrfrf Uk 
rmdttf pavOom rrotn cHaicalob«Talioof ^ 
parad) catarart b more likely t de%ekg) If the 
retina is not re-attached. Aitlxaigh thb nezaher 
cf cases b hardly lufBcietit to present coochosiTe 
evfdeoce cb Um point, the figures 
ihb fhnira] L mp rta sl oo b strengthened by the* 
data. In the ccmpiete re-attachment senes <xh 

I cataract devpkped if ler opera Ika (Tabk X\I I ) 


TABLE W — OFERATIV'E COMPUCATICrO nc aJ 4 
BATIEim rOLLO* DTO OPERATIOX TOt DF 
TAC 3 DIEST OT THE REIEtA AT THE 'ttT 
TOJtli: ETE AND EM nTTIRMARY 

Low tnWQD of the 

Less of lumoa f 

AHmas li tuju r it m 
Braontugecs a rrctaa 
ffjrwnw 
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TABLE XVI — POSTOPERATIVE EYE 
COMPLICATIONS 

CompUcahon 
Secondary glaucoma 
Spontaneous hemorrhage m vitreous 
Traumatic hemorrhage (after fall) 

Comeal abrasion 
Ulcers of cornea 
Endophthalmitis 
Indocychtis 
Bislocated lens 
Retinitis prohferans 
Ins bombfi 

Degeneration of the retina 

Hypotony 

Pam 

Hemorrhage at site of operation 
Degeneration of macula 
Dchnum 
Total 


TABLE XVH — INCIDENCE OE POSTOPERATIVE 
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XVITH 

RESULT OF 

of cases 

3 

OPERATION 


No of c\es 
de^clop^nt' 
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Tolal DO 

postoperative 

I 

Result 

of ejes 

cataract 

1 

Complete re attachment 

52 

I 

I 

Partial re attachment 

28 

3 

4 

No improvement 

40 

4 

2 

Complete detachment 

65 

12 

2 

No report 

4S 
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I 

ToUl 

230 

21 


I 

I 

I 

I 

1 

I 

I 
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TABLE X\HII —POSTOPERATIVE GENERAL 
COMPLICATIONS 

Compllcalion No ol ensfs 

Large abscess of buttock i 

Acute fibnnous pleuntis i 

Coronary thrombosis i 

paioKific nf hofh lower extremities i 


Dunnmgton and Macme report that no successful 
case in their senes developed clouding of the lens 
as a postoperative comphcation Of the cases in 
which complete detachment resulted, cataracts 
developed in 12 Our climcal expenence sug- 
gests that cataracts eventually develop in all cases 
of complete detachment and that Table XVII 
does not give the picture, which would be pre- 
sented if all the cases of complete detachment 
were observed after 5 years 
Postoperative general comp! tcaiwns The general 
comphcations were vaned and few m number (Ta- 
ble XVIII) Apparently they bear little relaUon 
to the operation for retmal separation unless pos- 
sibly the necessary confinement in bed for such a 
long penod of time 

SOTIJIARY AND CONCLUSIONS 

1 From 1929 through 1938 a total of 304 opera- 
tions were performed upon 230 eyes of 224 pa- 
tients at the New York Eye and Elar Infirmarj' 
Clinical records are usually incomplete, particu- 
larly concerning re examination after 9 months 
Therefore, follow-up should be improv^ 

2 The average age of these patients vias 36 5 
1 ears Advancing age seems to play an important 
role since a maximum number of detachments in 
the patients operated upon at Nen York Eye 
and Ear Infirmary occurred within an age range 
of 45 to 59 years No correlation seemed to exist 
bcUseen age of patient and surgical result 

3 There were 142 males and 82 females in- 
cluded in this series These figures agree with 
those of other surgeons vhich indicate that there 
IS a higher incidence of retinal detachment in 
males Exposure lo traumatism max be a factor 

4 The medical hislorx apparentlx showed little 
correlation w iih the de\ elopment of retinal sepa- 


Total 4 

ration except possibly in regard to trauma There 
was a history of in3ury in 66 cases or 29 per cent 

5 The general physical examination revealed 
unimportant data in these patients except con- 
cerning focal infection, especially oral and nasal 
accessory sinus disease Sinus infection xvas usually 
more active on the side of the retmal separaUon 

6 Vision was improved 9 months after opera- 
tion in a low percentage of cases or in only 21 
per cent 

7 The 16 per cent of cases in which the field of 
vision was improved after 9 months is even lower 
than the number in xvhich vision xvas improved 

8 In only 24 cases, or 10 per cent, were vision 
and visual fields improved These percentages 
seem quite low 

9 Pre-operative and postoperative tension were 
normal witJi the exception of a few cases Opera- 
tion for detachment of the retina usually had no 
marked permanent effect upon tension of the eye- 
ball, extremely low tension apparently suggested 
a poor prognosis 

10 No definite correlation could be discovered 
between motor anomalies and the dex^elopment of 
the reUnal separation After operation, no sen- 
ous diplopia xxas complained of, even though mus- 
cles were detached in several cases 

1 1 Myopia xvas present in 68 per cent of the 
cases and hyperopia in 23 per cent From these 
data and the figures of others, myopia and trauma 
seem to be important, predisposing, or exating 
factors in dex elopment of separation of retina 

12 In onlx 2 cases in xx hich keratic precipitates 
XX ere present before operation xxas there anj pos- 
sible relation betxx een corneal pathology' and de- 
tachment of the retina 
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SURGER\ GY\ECOLOG\ AKB OBSTETIUCS 


ij- Pit-opmtir* diotuldhb ocQured in 19 
cuet, cbcriQrrtinltis in 10, tnd v-ltmns opadtla 

miijcMci. A DQinbCT of CMC! ibwed ev-Mcnce 
0/ prrrious fnflj^mmaKm of the Ills and dlfaiy 
body Tberrfcrre ritmns opaatici aitd erldcDoe 
0/ put mflammatiop of the areal tract occurred 
in a high percentage of eyei before operation. 

These findingj Biggert the pitaence of a ftado 
inflammatory procen u a poaiihle factor In the 
ctbfenT of tetinal eeparatkcL 

^ cDly 5 of tte 14 caaea in wiuch 
eiuttd before operatke -ima there corapt^ or 
partial re attachment of the retina. This 4S per 
cent of bii p ro\-eineDt bhlgh m thehgfat of oar own 
atatiitJcs aod those of other a ari e om . Therefore 
these reaaltamavindioate that the petnmim cm- 
ceramg aeperitHti of the retina aaiociated with 
Bphaoa ma> not alva^i be warranted. 

ic TranaOlanniiatioQ apparently wu aotmal 
In UK majorit) of the casea Howevrr sarcocDa 
of the choroid wu diKo%ertd later In patkot 
and in another operttko for detaduzKot of the 
retina wu dlaccctmiied because of the dacovrry 
of a perforating sorcocon. 

16, The operative procedures of j senior aur 
geosj at the New \ orfc £>? aod Ear Inhmary 
at the present time air hoiited to diathenay akoe 
or combined a th trephine and i lakr sorgeoo 
uses eleclrol^aa cemUned sdlh dlathenn) The 
majorfh of the opentkoa performed are x-aro 
booa of the appheatke of d^tb oi B > 
t7 Coffiplete re^ttiduaent otcorred in 5 
eyes after opermtioa partial r«HXtachaie&t m tS 
ejt*, no ImproN-fment la 40 O'Wki coenpiete de- 
tacbinent in 65 e>ea, and do complete rtamlna 
txm alter 9 mocthj wu recorded in 45 «Tra. 
Therefore complete and partial re-attaefanxm 
■ ere present after 9 mooths In 80 of the Srejea 
R. The iaigeit rtgmber of cases had detacb- 
ineot of retina for less than i month at the 
time of the first operabon aod the greatest oom- 
ber of ccmpicte and partial re-attaciuonits oc 
c ur red In thu group of eyei. Howei'er do vabd 
conclusions can be diawn from the data conceru 
Itir the daralkn of lb* detadsment at the tune 
f the first operitkn and the molt since the 
number of cases with complete and partial re 
attachment when th* operation was performed 
alter 3 months, wu almost u great u thepw 
tienls operated open within i iDorlh- 

9 Of the with pfe-opeialh* total de 

tachnient, only 3 were compifetel) re-attached, 
»hik J of the three-quarter dctichmeDU mete 
re-flttacbed Of the cases in which three-quarters 
of the retina wu separated before opeiatf^ pa 
tiol re-attachment wu obtained by only 3 bj 7 


in which one-half of the retina hid beta detached, 
aod by 13 of the cases in whldi ooe-quariet cf the 
retina had been sepamed. These statErtki iafl- 

cate that the more eitenrivx the dctacimeDt the 
less UhcQbood of re-aUachnxnL 

so. The rite of the detachment wu abcot 
equally dhided ameng the quadrants in 
S30 eyes. The original iIU of the det^hnient 
seemed to hear little relation to the finiLrtsuli cf 
qxratkn 

SL Tears mere obamed In 67 eyes. Thepres- 
CDce or abacDce of tears apparently here little re 
latko to the fir\s> result fmt e ipal ei KJ in these 
cases ugrests that when tears or cQsinsertkns ire 
futaen t they most be dosed or excloded. 

St. In tW majority of casa some form of £1 
thetiny operation wu employed. Tbeefore, k> 
Impwrtanl condasico ran be diasn n wpirilnr 
the compaiatlve value of the dlfltnst types a 
opciaikm 

S3 The Uirai nnmber cf operathaa were per 
formed open ^ ansacccisfal cases. These mta 
lug^w that if the first operatloo b nnscaxmhil, 
gira results after 9 months fron multiple epen 
lions art seldom obtained, 

14. OpermlK-e and pcstcperatl e ocuhr coO' 
fflkalkiwomirml n only a few caws and seemed 
lo be onimportant u far ss the final rcsoh u 
cooctnied. The onl\ servus ctopTnUioft as 
V (reous bemorrhaK In 6 enTi. 

sy. Postcpmlive calarart derelcped aith 
wb« the mina %u cwopletelj re-wiuebed. TTia 
occurred In oelv t of ^s eyes In oar aeries. Ejti 
» lb enmpiete deiathinent cf the retina devei- 
»ed Catalans afler 9 nxrslbs in 11 InsUaces. 
These data s«m I substantial cCnkil erpe- 
rlencr which indkales that cataracts eienlmSy 
derekp In aD e^■e8 with permanent complcle de 
tachimit of the retina. 

sd. From the vfewpoml of re-appCcaricBcf 

retina, the operativ treatment cs detadmscnt cf 
the retina seems lo be Improrinf Ilcwevcr be- 
cause late Msual and vdsoal field resuhs tie efteo 
dUappofnting, more Lnowledpe of the cause a^ 
pweralknofxrioasrelmalpwthokgy eipe cUiyto 
the macular area of the rethit b orgentlj needed. 
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REPORT OF OPERATIONS FOR DETACHMENT OF THE 
RETINA AT THE MAYO CLINIC 

miXIAM L BENEDICT MJl F \.CS Rodauer 

I N the nmuner of 1930, m> uncitta and I later the eje waj removed for erdo^ihtlnlmhjt. 
Mjm ft ftene* erf opentienu for dctftchment Tberctlnftaof KMVrpftiWtt 
^ rtUnft, ftfter the method dexTibed bj ft/tcr perfonnftocr orf c Gcnla tree orf opmtxn 
Garun ftad mothfied by other targcoot in bat Niskxie wUch bid not been betler tWn pd 
till country ftnd ftbewd. Since we hftd not previ- crptko orf moving object! before opentlcc, u 
oady c^jerftted for retmftl detftehment, wt hkd no rut impepvtd. In other fw* , the Telia jejsed 
dmfcftl eiperfcoceonfthkh tobftftc iftckclkoof tobe«llftfftcUxfl> tejloeed tolu nottinl pcdik* 
•ojlftbie pfttieriti nor had we ftnv definite plaii of for ft few week! but tbe TiUe ota body wu tur 
pwfttoperatfve CftTt. Pievloai to that time we had ft* a raalt of dther honcinhiw ot reftctloo to the 
noted rent* In the retmft In toene ImUnce* erf de- opentiott. Rg- u rrwye irf wm rv-w 

tftchmentabQtwchftdootlnitlttitedcftrefulaeftich unenenmoo. In 6 caaei tbe retina mnaiaed de 
forrenli, tcart. or boietln ibereima becftoje they tacbed after the operatico No eye* were lo*t u 
held for os oni) academic Intcreit. It wai only a (Bred reaall of tne crntteriatlai. Stunmini np 
after tbe tlgnifiicance of tbe rents had again beat tbe result* erf tbe Gonin type orf operatioD, tLrre 
emphasiira bj Goeun In reference to curgkal were 8 operatiau oo 5 patient* with no penna 
treatment that we began to •mitlnlfe them with oent ■altafadcvy rouit*. 
reference to tbe •claa. Sd-eral method* of localt* The fiUluna mav be attributed t leTtral £tc 

mg retinal tear* woe publiibed In aurenljoamal* toe* (1) Host 0/ tbe Instance* orf detach remt 
atid aomc were utfluifd, while othera were foaod were not favtohJe for a tHidgciorj oolcomt 
t be too coenpUated for the added degree of (t) Thne wai complete inahrfh^ to ckae the berfe 
accDracy attained by their nae. intheieitaa falhire tofind all opeahissis ctae 

Tbe acreal cutery wa* used in 18 openfkau orf mnlUpte nsts or bolra. (j) HesMiiage at 
on 15 patknU In the period of t >earL At the Ibne orf operatke wa* crfiea ktcr and dcoded 
dmlc we oaed Post « electric a tery dedgned for the vitreoo*. (4) Sevort retetke t ibeepentas 
the poipoee, rather than Pagneih 1 autery be occurred is aome Insiaocn with toroe kaa of It 
au*e of the grata care with which the new rcou* foUoa ed bv very low tenake ind eveDtnaflr 
instroment com be handled. AD pailail* opa phlMA boIbL (j) PatknU were Lept In W 
ited on bad eiteniiNe dclaciimeau with roiU oolv *» tel*, wherea* they ihonld have been Itept 
that were locallcable. \ dfon, with s exrepticati, qakt for a loom time- 

wa* redoced to poerpdon of narvlng object* only At Ibedlnjcin ihelatlcf part of 193 e«haa- 

and *ince the eya orf ibae paiial* were docaned doced the Gooln operation and for irveralnwitbi 
to hiindnea* wiihoat tralment, tbe rial of opera- did no operatirn* for retinal dctachmcnu. ^ 
tion could not be a marled deterrent began to n*e the Safar tyjie of opoalkn In Feb- 

Tbe detachment wa* recent or within j month* wary 1033 and eropk^Td varkiQ* modifica UJP 
in 5 the roa»t re cen t one, 8 dira, the moft donng tJw foOowisg year*. Tie mult* erf the* 
andent one, 1 year*. In i ca*e, the retina bad operaucc* ha%T on tbe wbok been ratba » 
been detacb« only 3 a cel* and the vision In tbe CDoiaging Whfle tbe cntcricn erf locce** ha* not 
a 5 cctfd eye va» 6 la Six wrel* foDowir^ the been«fined,itniaybewefltoitaletbatlB*tanm 
(TperaUon, tbe rsion wa* 6/10 and remained at In which cnroperalkaa have be« »occe»*fQl hi r 
th*t vahw with f D field of vialeai and aoatomica] been *0 daMibed on the bmi erf "ijusl anntv 
rotoratioo of the retina for 1 \Taia. Tbe retina woal field, and mtoratsoo of tbe retina tc^ 
ttw^ became detaehed again w(lb tiskxi redoced aonnal pcsllion. In all 3 reapect*, the eye 

to6''ioo Tbe eye waa operated on by fulguraiion, appear to be a* meO or betler than it iisbeW 

but the result wa* not latbfactofy Some months opcratksr. E cr since we began to employ 

fttlgoralloo operalkn our result* have been ^ 
form- Thev are not better for the vear 
they were for ibc year* 933 and 193^ 
there hare been changes in tcchnlpe th*t » 
466 
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matenally shortened the tune required for opera- 
tion and lessened trauma, only the operation has 
been simplified 

While discussmg techmque, I might say that as 
we do the operation now, it requires only 20 to 30 
mmutes Bnefly stated, the foUowmg are the im- 
portant time saving pomts (i) General anesthesia 
IS obtamed by the mtravenous admimstration of 
pentothal sodium (2) Tendons of ocular muscles 
are not divided They are retracted by hook when 
necessary (3) The rent or rents previously have 
been locahz^ accurately (4) A single needle is 
employed, it is possible with Cradle’s needle to 
reach the globe at any pomt without difficulty 
(s) Subretinal fluid is drained after fulguration is 
complete, an electncally dnven trephine is used 
to make an opemng through the sclera i milh- 
meter m diameter m the dependent portion of the 
area of the detachment (6) The patients in whom 
the retma becomes re-attached are kept m bed 
with eyes bandaged for 25 to 30 days, at the end 
of which time pm-hole goggles are worn for an- 
other 30 days 

Two patients of this latter group had bilateral 
aphacia In i patient the retma m each eye be- 
came detached 3 years following successful intra- 
capsular extraction of cataract done elsewhere 
The interval between operations for cataract was 
r year, and between detachment i year, in the 
order of the previous operations Results of the 
fulguration operations were satisfactory, resulting 
in vision of 6/12 m each eye and preservation of 


nearly normal visual fields In i other aphacic e> e 
the visual field was restored to nearly normal and 
the retma was replaced, but the visual acuity was 
not recorded The latest available data on 78 
operations performed by the fulguration method 
permit me to hst 38 m the successful group and 
40 m the unsuccessful group There were 5 pa- 
tients for whom the immediate result was satis- 
factory but whose retinas agam became detached 
within 3 months These are now hsted here as 
unsuccessful operations The total count of cases 
classified as I have reported them here is not truly 
indicative of the final result of the operation It 
may, however, be possible to formulate from a re- 
view of these cases a basis on which to select those 
patients who will have a more favorable prognosis 
and to evaluate modifications in the techrucal pro- 
cedure to be used As long as surgeons contmue 
to operate for detachment m mstances of detach- 
ment associated with other major changes such as 
advanced myopia, diabetes, artenosclerosis, cho- 
roiditis, multiple retinal tears, and various changes 
caused by vascular disease, the proportion of suc- 
cessful operations for detachment will remain low 
Judged by the standard of maintenance of pre- 
vious visual acuity, integnty of visual fields, and 
re-attachment of the retina for at least 9 months 
after the operation, our results at The Mayo Clmic 
with the Gonin method of operating were all 
failures With the fulguration method, 38 opera- 
tions, or 49 per cent, were successful, while 40 
operations, or 51 per cent, were not successful 
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ALTHOUGH the tpodrm p ug i o l titftt 
/\ m oat of drtMtnient of tia redm bem 
/ \ In 1928 foDorinj Gooini preaoitium 
•A. ^ of hfa fwtinfcpttnt thg.Am«2^f rlim 

Ing o< tbc Gennin Qphthihnoioglcal Sodctr (t 
wo oot tindl 1934 tiat the prwnt omLodi of 
suTflcil approtdi were began tt the TTltrvJ* £j« 
tad Eir bi£rmti7 These metbodi wen fnsd- 
tated tundtxaeotaljf with the noiginlntkD ol 
the Infinnuy tuff when TOtmger setd nun pm- 
grf i ve men on the sttendlcg itiS beame >ffiB 
ated with the InsdtatlQiL 

In 19^ we wen fiiat able to aapire a Walker 
dathe roy nnlL Fievkan to that moe an electric 
aoteiy' coosdtnted the endn annament. Id the 
earlier yeao, aorae of tbe aUencEag amg e ma 
loaned thnr Walker pin aeu for lafinuary nse. 
Later we acqtdied a Gndle diatbony needle to 
nse In coo/ccnctkci with the Wafltf dkuhenny 
tod for tbe past r yvtn thb hai been 
tbe choke method of pro cedun , probably doe to 
tbe ease with which It can be manipulated. 

The ftu^cai management mnriia of a tboroogh 
study of uie fandin, allowiag time, If neceswiry 
for tet-enl days bed rest, to that the retina may 
ilattea ooti/poaafble before Krrglcal lotervestkct 
A roQgh iLet^ of the fondns pi ^ i j re b made with 
Une and red crayotu bine deafgaalei the de 
tached area, and red the boles or tean present 
The tear Is localized as acramtdy as possible hr 
direct or mcBiect ophthalmoacopy witn tbe popu 
maxinully dlliled. Pre-operalhe medkadoo oio- 
ally ausAs of a hnwdennlc infectloo of V 
of morphine inlUte or 0 010 gram, and /m 
ipala of acofxianiioe hydrobromide or 00005 p*™ 
I hour before the time of opentkio AneAhesla 
Is obtained by tbe tnctflUdoa of per cent poo- 
tocaloe ht^nxhlorlde at 3 minote Intervala for 
4 doaea. The lasbcs are erdse d with tdsaora A 
retrobulbni lajecticm of i cubic centimeter of 
to 4 percent novocain sofadon b made and aboot 
I enbk cendmeter of the same toludoo b Injected 
tubcmi j opctivally over the reguo of tbe sdoa 
to be espoaed A tpecutnm b InwTted and the 

Fns t±B IljagB frt ad Eu USawTr 
pr^Btad h tb* ijasi f— ■ Ordeal— tip brfen tla 

Cwfraai •( tS* Abwm Cafefr «r rt ih dU 


coojonctira b eipoaed b the area of the tear by 
mmns of a curved Inddoo paraild to tbe tlmbm 
and 10 mnUmeten pcateilody The ccojtmctiTi 
b axarktdy uadermined back to the poctenar 
part ol the ry^diaD depending npoo the expoaire 
neceaaary The tmderlylng rectos mnsdes are 
Isolated and CODtrcUed with black wlk brldk 
BDtnrcs. or if Mcnmy they may to temporarfly 
resected and held oat of the way with catnl to- 
tona which bter air oaed to sew the nrau hai 4 
In place. Tbe latter procedure U avoided if poa- 
ribte as d^dopfa may result bta Innlated, tial 
ictractcn air used to obtain a good aderal a 
pcsorr. The cornea b mootcoed coDsUntly by 
aaBne sdii bon instSlt liens, so that ft may rmaio 
transpam^t and not hinda ophthaimoscepk n 
smination daring the opentioo for pppctme 
orientadoD. The ezpcaed acleia b tbocmgtly 
dried with cottoe iponges, and mnlxiple, doo- 
perforathg panctores are made in the rc^ of 
the (ear intn the Gradle needle. The foada Ii 
earBined at btemb to dbcovrr wtolher tht 
puDctmrs are csrrectiy located. They are ida 
dfied aa snail, white dewdy artaa IfttokxatioD 
b CDOect, a barrage of Doo^^ontliig dbtheriy 
applies boos b made. These punctures dxnid hit 
itotear erdsewaiiltoff and thdr number vtrla 
acceediM to the size of the involved area. SerenJ 
perforaSig punctures are then made In the most 
dependent portlaos of tie drtichment to sDitw 
for escape aod seepage of the ubrctlDal fltld. 
In the past, i or 2 admal trepblne openhac* 
mwftf and the cborcid ponctured with a dnll- 
pefnted Instrument instead of the peribratlng 
punctures. But thb method of dralnaff b now 
abandoned. If further ophtbalmoso:^ enm- 
Inaticn reveab the fact that the tear or tears art 
well drcmnacribed by wfefte, doedy areas <■ 
chorkardnitb reaniling freen the dlattormy cur 
rent, the rttti laturts art removed, and the 
jooctiva b lubjrrd by a cootinDoai bbek all 
aatnrr which b left untied at both ends A 1 
cent wJnitm of atropltte aolfate b instilled and 
both eyes are bandaginl 

The eyes are dresaed dally and tie fxjM bb^ 
dilated with atropine. Abaolatebedrestuifflper 
alWe with the site of the prorating pnneturet 
in a depmdent pjosIlIotL The bandages are rt- 
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TABLE I 

— ^AGE OF PATIENT AT OCCUREENCE 


OF RETIN 

DETACHMENT 


Atie in ytin 

CafCs 

in > tin 


10 to 19 

17 

SO to SO 

44 

20 to 29 

IS 

60 to 60 

16 

30 to 39 

14 

70 to So 

10 

40 to 49 

24 




moved on the fourlccnlh dn.^^ nnd the pnticnL is ^ 
gnen hole spccUicles and allowed up about the 
eightcentli da\ 

One hundred sevenU histones were examined 
and tliese included all cases of retinal deticliment 
admitted to the infirman from 1934 to 1939 
Thirty cases had to be excluded because the\ 
were too recent to be included in this senes 1 he 
total reported consists of T40 patients with 148 
e3es inxoKed In 68 the left e\e was inxolved, 
in 64 the nght ex e, and in 8 both ex cs 

Ninety-three cases occurred in males and 47 in 
females The male preponderance is probablx due 
to the greater hazards that the male sex is ex- 
posed to 

The age of the patients at tlie time of occurrence 
of the detachment is rcxealcd in Table I The 
greatest percentage of cases occurred in the dec- 
ade between 50 and 50 jears of age (Fig i) 
This can be explained partiallx b> the fact that 
at this age many of the xnscular changes and 
degenerations that the human organism is prone 
to have already become firmly established At 
this penod artenosclerosis, hypertension, etc , are 
already present Peripheral, senile, dcgeneratix'c 
chonoretimtis in the region of the ora serrata is 
usuall> seen at this age Many bclieye that these 
degeneratix'e factors arc indircctl> related to the 
etiologj of the so called idiopathic retinal de- 
tachment The number of cases occumng in the 
fifth decade is also increased on account of the 
presence of aphacia, as 14 per cent of our cases 
xvere present in aphacic eyes The ax’cragc age 
was 37 8 }''ears 

The length of time that the detachment xxas 
present xvhen the patients presented themselyes to 
the clinic is shoxvn in Table II The greatest 
number came for treatment betxx ecn 2 to 6 xveeks 
and 3 to 6 months after the onset of s)'mptoms 


TABLE n — AGE OF DETACHMENT 


Ape ot detachment 

Casea 

Ape of detachment 

Cases 

I to 13 days 

16 

19 to 23 months 

I 

2 to 0 w eeks 

33 

2 years 

II 

iK to aM months 

15 

3 years 

4 

3 to 6 months 

37 

4 to 5 years 

3 

7 to 9 months 

II 

6 to 7 years 

j 

10 to 12 months 

8 

12 to 14 years 

2 

13 to 18 months 

4 

20 years 

I 



Fig 1 Graph diowing apt of patient at occurrence of 
retinal dclachmcnt Vertical fijuircs represent number of 
cases, horizontal figures, age of patients in jears 


There was a historx' of trauma in 32 cases or 
21 per cent Perforating injunes occurred in 2 
patients Prcxnous surgical operations on the 
affected exes were noted in 28 cases or 19 per cent, 
and consisted of lens extraction, 22 cases or 14 
per cent, glaucoma operations, 2 cases, magnet 
extractions, 2 cases, and needling, 2 cases 

Tears or holes were found in 49 cases or 35 
per cent Disinsertion was found in 5 cases or 
3 3 per cent This is a relatixelj low incidence, but 
can be explained readily bj the fact that the 
fundi were examined mostly by the house staff, 
the attending men did not dexote enough time for 
such examinations Howeyer, on one indixndual 
serxnce, tears xxere found in ox’er 50 per cent of 
the cases Gonin has taught us the importance 
of finding retinal tears, and while most of us 
probablj cannot boast of 90 per cent or better 
success in ascertaining tlie presence of a tear, I am 
certain that tears can be found in at least 60 per 
cent by the average ophthalmologist if he wall 
take enough time for a proper examination 

It is important xvhen eyaluating end-results to 
be careful to differentiate between anatomical and 
functional results, because the retina maj’’ become 
perfectly flat, and yet the central vision may be be- 
low o I due to a large central scotoma It is xvell 
knoxvn that this may develop from a cystic degener- 
ation in the macular region folloxving a re-attach- 
ment of the retina While such a case may be 
heralded as a surgical cure, it still is a failure to the 
patient 

Anatomically, there xvere 30 cases or 37 per 
cent improx'ed, and 51 cases or 63 per cent unim- 
proved By this is meant a retina xvhich has 
become re-attached, is perfectly flat, and re- 
mains so 
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FnortJftiilJy there were »8 cues or 3^6 per 
cent Improved, “d « cues or ^5^ per cent 
nnlmproved- This bxaata th*t blrtter tkin j 
out of j patksiti opeimted upon regilned a flat 
retina and \'iaioc of o.r or better The final cor 
reeled vitioo of the 18 fanctkmDj ImproTcd 
patkatJ b u fcDowi r patient, rWoa of im 
4 o£ 1 a6 I as 4,03 J4iO,j and 3 ai 
A problem with which wo ^ve to contend la 
the fact that there are 6 Individual aerricet, «-^<h 
with ita own atteodmf rarceon and accompao} 
Inf Btafl. Such a dndsloD of •ervlcei Wda to 
tfiverae and vmrioQs methods of diafnaab ■fwj 
suipcal procedure Conacquen^ Kxne aervkca 
handle ceitaln problems more emamtly and at 
bfartorOv than otheri, depending upon the abnitj* 


and cothcabim of the aorfean £a eWt Soda 

■yitetn wQL therefore resolt In a wt® tarbact 
in end-reauici. 

Tboe remits do not ccmpire U -wibly whi 
thorn pobfiihcd by fndlvddniJ cEnfca, aoct u the 
Weve or the Lindner CUruo. In oar printe 
practfce cuca. Cradle and I hare mcccedrd fa 
attainlnf aoctessfnl reanlts anatomkalh- and fu^ 
tloDaHy in approrimstely 60 per cent of nert 
than ifio opmtkos. Bnt t the fafirmarT we 
•tin feel that pr ogreas fa bang made la ipfte cf 
the vadety of opeistort, InchKflnf tlw lum wit 
geooi, the poor qoalltv of the material to wtrt 

r n. and the C^tatKo of wirflctl amurunL 
of which remit m a lower peicentafe ca 
ancrmfolly cored patfasts. 


RESULTS OF OPERATIONS FOR DETACHMENT OF THE 
RJETINA AT THE MEMPHIS E^E EAR NOSE 
AND THROAT HOSPITAL 


E. C ELLETT M-D FA.CS, Memphis, Teaae** 


T he fintirea at the end of thb article 
have oeeo carefully cotnoOed to ihow 
the reeiica of operatkiQS tor retinal de* 
tachmat perfoened at the UempUa 
Ere Ear Noae and Threat Hospital frotn t<ft8 
to 1930 Wntrvc, which ccrveis the period In which 
Goola's ideu and operatfoos and the modifica 
tkets of the operatko be propoaed have been pot 
Into practice. 

The enrlr pabUcatkios by Goedn were so vague 
u to detMui It wu not poafbie for me, at 
least to understand what be dLd. until a peraortal 
Interview- at the Amsterdam Coegrea in 19^9 
eoUgfatoied me. The first opexatlaQ wu a adeinl 
pencture, taxanfonM by Imeor caaterbaiioo of 
the adera. Itwasafalhire Tbe nevt opeiitlona 
srere fgulpucctures with an electri c caolen* — 
Gonin usri t^ PaqueHn cautery — and most of 
tfw Tf srere falhtrta, u we r e the cyanide of mer 
curr tnlectioos after the method of SunSOe of 
Nantes. ^ 7 th tl« adcrotion of the diathenny 
operatiem of Larood, Sansr and WaAcr we began 
to get better results. We hare not wJthhdd oper 

Pi sg at ed tm tk« l im. »a , iw ew OphlSwlaolare b^ontha 
fST«».«l r>iiiriw ot tM Ammeas Couefs ^ Saanw. Ha* 
iitraa, Oclib** S-*o, Sjg. 


atko fnn any coe who wanted ft, 00 matter how 
botrieaa, especially If the patMlwu poor Whik 
(Me hu mx^ our tta tist» very’ pocr fa nopt 
bon with others, we hare obtained a few hrilaaat 
rcsalta. A ooe-cred, 16 yeu efd negro giri was 
onpccrvTd frtsn ability to peiteire light to a visM 
of 6/6 by 4 opetatlcM, » aderai pcErtEres sod 
t IgnlpoTMrtnres. 

An aanpOerf of h 0^ taJ ata dado are chagnoed 

to ftrwt detafli omitted from many ca* 

fabtories. Thb hu pm-ented a compiclc rtoert 
on oor week. The operation which a now dene 
at the Monpbb Eye Ear \cseaad ThioatHoa- 
piUl U practically the aame with ill 
T^detaehmeot b atudied with a widel y (Bated 
pupil, especially for Its ertent and Io€ P™™” 
of l«*a or a dliiaaerdoo. Carefol t nramnmirtt 
rif*! fa done to try to detect a Ohdot t art u t he 
detachment fa not fresh and if It ii ertensTt^a 
campaiatlrtly snail tmiKX b Kmetimes^reCT 

looked, as ocrnjied in thb series 4 times 

rate meaioremeats of the rite d the tear tw 
wirfs as protreclco and aatnres to assirt to tan 
are not fa ccDunon use nor hare I ae® ^ 
efaewbm. Sawrimes a Pfn b fat^ared^“ 
early stage of the operaticsi and the relalica a 
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It to the tear obser\cd with the ophUnlmoscope, 
but as a rule we plan our operation beforehand 
and proceed with that plan Stud}' of the cjc 
ground dunng the operation in a room not com- 
pletely dark and wiUi a disturbed and often dis- 
torted cornea has not helped us any in proportion 
to the time it takes 

The operation as a rule consists in a w ide arclc 
of contact diathermy applications, wath a Larsson 
tip, a Cradle needle, or a LaCarr^re instrument 
The latter is open to the objection that tlie sclera 
IS perforated and fluid runs out which permits the 
ball to collapse The tear or disinsertion is then 
surrounded wath Walker pins and the sclera punc- 
tured or trephined to draw ofl the interrctinal 
fluid We do not like to apply suction to draw 
o 5 this fluid 

We are not agreed or satisfied as to the length 
of tune necessary to keep a patient in bed or 
immo\'able after the operation Wo van' the pos- 
ition according to the location of the detachment, 
and most of these patients haie been kept flat m 
bed for i or 2 weeks, movement, especially of the 


cj es, is restneted as much as possible for a month 
or 2 longer 

The technique of the operation and after-care 
needs to be standardired We do not attempt 
from this small number of cases to say how it is 
best done 

The number of patients in this senes was 
SS, including 53 males and 35 females One 
hundred thirty operations were performed, 28 
tears and 1 1 disinscrtions were found The causes 
of detachment were as follows myopia, 8, trau- 
ma, 24, tumor, 4, no cause w'as given in 51 
cases The ty^ies of operation employed were 
cautcrv to the sclera, 5, ignipuncturc, 23, injec- 
tion of mercunc cyanide, 3, diathermy, 95, and 
sclerotomv, 4 The visual results were 33 im- 
proved, 48 unimproved or worse, 8 witli a vision 
of 6/9 or better, and 7 were not recorded There 
•was full restoration of tlie visual field in 19, im- 
prov'cd in 29, and unimproved or worse in 58 
Anatomically, there was total re-attachment in 
22, improvement in 12, no improvement in 47, 
and no record of anatomical results in 7 patients 




SYMPOSIUM RESPIRATORY DISEASES 


THE TREATMENT OF THE ACUTE OR RECENT 
PULMONARY ABSCESS 


GEORGE J HEUER, 

P UL^IONAR\ fct a c m ccodotiei to be a 
aerkui and of ttmm la til milady Tome 
the most rignJfkiot fact irhlch em e i ^ 
from 1 ibtdy of thk dbew b that In 
of 1 great Inacue In oar knowledM of iti etk4^ 
of t^ perfectloD of methodi toed In iU 
and toniliritVn, of tbe tppGcitko of I mprot t il 
sjpporth e meuoici, md ^ prefamed ad -irtcei 
lo tbe tedinjqtte of iti treatment, tbe mortiljtx 
attending It remiim dliccuraftngly btgb. Itba 
distorblng fact aod demartdj an erphnatkii. 
One iroDdm abetber tbe doeoM ideif ^grado- 
alh Increoied In lu aeventy tina inil^-lnf the 
Impiw'eoenii In our treatment or vbetber oar 
present metbodj of tieaunait are arroog^ exD< 
cefred, or if touod erhetiier the> are poody 
applied 

aIj experience In the treatment of palsaoiiy 
alacm &ta> be dit-lded roughly Into tvo (>edodi 
on eariter penod vhkb tercniDited, perhapi. 
trouod t^io a later period vhldi bai cantimiea 
to thepreient time In the eaiiler period the coo- 
ccpt ol a polmcoary ahicea handed od to me by 
ay predecmors waj a dmple ooe, namely that 
it nj an abscea* mnch like an ahtcen eUnbcre 
in tbe body The idetu ancemior iU treatment 
also were cmple. like abaceaaei cbewbere, forg^- 
ciJ dmlniM aboold be establiibed as sood as a 
poahtrc had beo made. It was. then 

a period of itiaigbt-fonrard, sirgfcal tbenpy 
baaed upon That is uscxll} a MaiKl saigkal prin- 
ciple It was also a form of tbeiapy cnootrted in 
the Intemfit, who oo makirrg a pmidtx diag 
Dcais, placed the respontlhllity for treatment in 
the hands of the SQTgeocL There are records of the 
results of the treatment of polmoniry abacen 
durtnf this pciod, 

The second and later period has wltneised 
not onlr a great increase b our kn o w i edge of 
Fna lAi Fifn— l d Ss^T Xrw TkI ud 

Or»^ Cammr SfaitiaJ Crlri* 

r i tm tb« aj ntju— m ■■ D— ■■ ol tta K#Ttnl«(T 
TrwX b«t>n tb« Omira] Covw* d tS* AmTfeu ol 

Slim MO. nCvMphM. CIcMbe S-M. «• 


F.AC.S New lock. New lork 

tbeeliology pathology and dbgaacis of pulracn- 
ary abscess but also tbe introdoctioD cf m 
methods of treatmefit TheobsEmtIoc datpa]- 
mooary abactsa may u n der g o spootaneoat cure 
led to tbe introdnctloo by Garvin of pottenJ 
dimlnsgt as a method of treating pohnoury ab- 
■cesa. and in a paper oq poImocBry abscea pab- 
Ushed early In . I reported my 6nt case d 
cure by thh mctboo. Tbcre fofbard tbe intre- 
ductko of brmcbotcDp> of artificial poeuDO- 
thorax, izmI cf phrenkrctomy in tbe treatment of 
tbe earlier absnsaes cf tboncoplssty aaitsj 
pocnrncctctciny and palmoDary lobectcisy a 
the treatment of the ow refractory and ctia- 
pDcated abacesees. Intravenaas and raccioe tber 
tm also were iat r odoced and seemed, at irst to 
eacr promlae In certain groupa cf osea. Sargnl 
drainage which t i ccuplfa the key poalticD hi tbe 
treatment cf the ante abscess la the orQer 
penod, was sopplaoted by the moreccmenatbe 
methods aixi has come to occupy a positloo CD the 
side Uses to be called back rspoa the field ody 
when conservative methods oD. Tbe cifnko 
often eipce a sc d that mjT^al drainage if uxd io 
the treatment of tbe acute absexaa, re^ts In d^ 
aster is now mte generally accepted In iffte d 
iocne observatKxis in tbe early period cootrsiy to 
that cpinloo The rclallco cf tbe Ifitemist and 
ior ge t aj has changed. With tbe btrodBC lko c f 
conservatire metlMds of treatment, the Intemii^ 
mho j*rvdouily transferred the responsDafity ef 
tratmoit lo the sn i gec n , has assuiued 
spcaaftflltv Co a greater or lemer ertm^ and u 
treating the cooditke often withent fumdcntly 
early surgical coosaltatkn. 

Tliat the treatment cf pclmooary abscess, tfi« 
the enonocias effort of this sccood period, eta be 
rlewtd with acanethlng datinrtly lew thsn ss» 
faction ts, perhaps, sufficient |pstH Vatk o 
again aamlning into methods of treatment u 
dofogso I r»n opoo my own erperlaiw ano 
tbe experieoct of others as reported In tbe 
tore. I abaH confine myself to tbe aingie or seo- 


47* 



HLl I U 


\ri ri OR Ri Cl N I rui mo\ \r\ 173 


tan oraimnp in one or mort IoIh'., ami 

sinli leave oul the eon'-idcmlion of nit)ltii>k 
ali'ccs^te from whattvi'r cure I ’elnll ronlint 
nn 'c!f Mill furthtr (<> iJk tnatmrnl of thi anito 
or recent ali'~ceV'V, tor 1 IkIuvi tin*- to he tlu f- 
«cnce of the jirobkni 

Terhape 1 had Imt-I iK^in 1>\ nvievinf: verv 
hncllv the pathological anel rhimal cour<c oi 
pulmonan is ve ohsme them in pa 

iicnl': in 0 ir hosjnt i! wnrJe It is a Ci'int'oeitc 
picture I wnh to prc'int, tme v Inch jHirtr i\ e the 
histor. of an ahscc « from its inccfition to its late 
stagee or temnnaiion I’athologicallv it In gins 
as an arua of coasohdatioii in the lung vliuh in 
lime undcrgixs liquefaction I sualK the hqunl 
pus IS evacuated through a hronchus, and after 
this jirimarv evacuation a juiline'narv al* ces-s is a 
cavitv ' ithin ihc lung without a visihli or pal[i 
able wall On more than one occasion I iiavc 
inserted mv finger into surh a c.iviiv its bonnd 
anes lexl 'oft and velvetv and fail to give to the 
jiaipating linger nnv sense of resistance gnatcr 
than that of [lulmo nr} tissue \n abscess m thn 
stage of Its evolution colhj'sis at once ind eoin 
pletelv after the tvna ation of its contents, and 
often vail heal v ith astonishing rajnditv if eijaned 
surgicallv If mcasuri s ihrcctc<l to > ard its cure 
tn this stage fad, i sems oi pathological events 
mav occur \ rajiidlv spn ading pneumonitis or 
gangrene of the lung mav dev eh p sooner or i Her 
in tiic cour-c of the disease v Incli v ill icrmmatt 
the life of the patnnt A ngid and mere isittglv 
licavv, fibrous v all mav he 1 tid den n ahout the 
cavilv which tends to defeat efforts directed 
to\ ard Its ohhtcntion The inflammatorv jiriK 
css mav extend from the origiiuil abscess to the 
parietal jilcura v Inch gives ri'c to emiivcma or 
pvopneumothorax I rosion or invasion of the 
surrounding hlood vessels In the infl immatora 
process mav occur and cause hemorrhage or, 
through Ecjilic cmholism, brain ibsccss Periodic 
attacls of bronchopneumonia, if not fatal, m iv 
he follov ed bj softening of tlie aruas of coiisolida 
tion causing multiple aljseesscs about llie ongiinl 
one, and associated fibrosis mav lead to local 
bronchial dilatation and evcnluall) cause a con 
dilion of chronic pulmon irj suppuration v Inch ts 
hopeless from the v icv •point of treatment sav c hj 
cautcrv pncumonccloni} orpulmonarj iohcctomv 
Clinicall}, the manifestations of this eliscase 
parallel its pathological evolution Jlic carl> 
sj’mploms before liquefaction of the abscess has 
tal cn place arc v ell knov n logcllier v ith those 
accompanjing the sudden evacuation of pus 
through the hronchus and those which supervene 
during the transition from a condition of acute 


tiillammatitu) to one of snhacnlc or chronic sijisis 
So, tiHi, the more st nous manifestations associated 

V iihaspri iding I'licnmonilishave hicn ohs' n td 
j>eru«hi attiils of bromhojimutiioiin, smide or 
rvi>cileal missive Inmorrliqis (.mpvinn and 
pvoimenmothorax ind Imm ibsie-s I havt no 
donbialllnvi scmiuticntsin the st^g( ofehroim 
pulro<niin snppuralit'n one or more v( irs afttr 
tlie ons'l of till acute absec'-s IJif-e ait tragn 
ituhviduals V Iio arotiH tlie pilv iiui often de'fe it 
the I'est eflorls of the sairgion 

In ho-pitnl prnlicc il is [mis ihic to ohstivt 
inlicnts 111 tverv phase of th( pathologual evohi 
lion of jiiilimnarv ahsri ss v Inch 1 have just re 
vnwul 1 he exjuriinct gained hv oloirviiigand 
triatiiig tlum male- it quite evidint thU tlu 

V arums j alhological londitions wliicli mav <h 
veil.]* trom tlu t ulv abscess arc largelv rtsiMUi- 
siblc not nnlv for tin dil miltus m tiealment Inii 
abo for tlu !ii,.lt n ort ihiv in tins dot tet Jt nbo 
li aches us tint the course of an thsiess ofltn 
caiiiiol hcjiredictcd iccuratch from chnird svmtp- 
loms, for rijualidl) it liapjaiis tint a paliinl 
whose rhmr.al loursc Ins lam n asonabh satis 
factor}, suddtnlv or insidiouslv divclojis one or 
anotlicr of tlie serious comjilintinns 1 have di- 
sctibid winch m IV terminate liii lor tliesc 
reasons tlie most important single jiroblent in tlie 
triatmenl of juilmotiarv absnse m pc; prompt 
cure in Its acute or carK stage II is a statement of 
fail w Iiiih mv o\ n evpenencc and tlie evjiericncc 
in tlie literature suggests js fre-quenllv (Inreg irdcd 
both bv plivsicniis and 'urgeons 

In tJic treaimi nl of the acute or recent absci ss 
at the present time tlie almost universal priclice 
IS to use conscrvalivi or p dilative methods tom 
binid with siipjiorlive treatnunl '1 he conserva- 
tive metliods include posturd drainage, broniho 
scopic treatment, •artificial jineumothora's, md 
jilireniccctomv or plinnic nerve crushing Tlic 
rition lie of tiic first tv o is to promote adequate 
drainage through a hronchus tnd so efTcct a cure 
without Ilicnecessit} of ixlcrnalsurgie.al drainage 
llic rationale of the second two is to obliterate 
the abscess cavil} tlirougli the collapse of tlic 
lung 1 shall attempt again to evaluate these 
mclhoils both from mv own experience and from 
the experience of others 

I Cofisrnalrc tlscrtip\ M\ exjicricnce with 
conservative metliods is best illnstralcd In a 
stud} of the New Yorl Hospital senes Bclwccn 
the } cars, Seiitcinhcr, 1032, and Scptcniher, 1039, 
100 patients Hitli pulmonan abscesses were ad- 
miUcd to the surgical wards Two patients were 
ndmilted in a moriliund condition and died un- 
treated, 24 juticnts had multijilc piilmonarv 
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> h > ct« *a irMcli, u I haw nH, iriD be exdsdeil 
tram cQoaldeTatVn tiid lo patksta bad pohaoD' 
ary a h a cra a ca aecoodaiy to caidacn* of tic hina 
In 8 a cafrincanj of the oof^hafo tn a. 
alaoerdudc. Thert ranaln 64 patienuu Of theae, 
55 wtre beliered to have uncocnpHcatcd aoUtaiy 
abacm aod wre treated pnmanly b> cocae n m 
thiT ctethodi, while g were ar^tted with ab- 
cceai compficated by pyopiieoiiwthoTai atid were 
treated primarily enjoy 

Id the 55 patlatt with proamed mtcosplkatcd 
aoUtaiT abaccH the coziaervitiTe tneasura lard 
were alTTKrtt echnh-ely poatoral drainage srppie- 
mented occaskeaBy by broochoacpplc treaUDcnU. 
Previod experience M me to beGeve that Uttic U 
to be expet^d fnxn the more Irct]uait tne of 
bctnchcaccpk methoeb, artificial paeomotbotai. 
or phrefdcectomy that well mpmU e il poatuiai 
drainage does oot offer Ooepatieatla thiaceriea 
waa Mtco artifidal ponmothmax and prompUy 
derooped eropj-soa, and i patient was sabjccted 
to phreokectotDT withoat boteht 

Of the 55 patienti Created cacaerratirely sd 
appeared to b« rrtsblng farccable picijjei a and no 
otJw mtare rarHral trealment was enqdayed. Of 
these *6 mlienta, td tea jro cd and are at pnaent 
well. 10 Xtiled to recowr cod I beliere are oow 
deao. Of the to suppc ae d ly dead, 7 are kn owa to 
be dead and 5 are most probably dead. Tbojteft 
the hospital agabtft advice anhnproN'ed, wfth 
a b a c e as ei adQ prerent, and cannot oe tnetrL A 
stndY of the patients who died shoars that they 
devuoped nntenrard symptoms calker sodden^ 
which made in^ioasihte itk sppheatiaQ of other 
more radical measurea. Fr>e patients dscing the 
cooiie of CDnserratlvo treatment developed a 
fatal tpreadiDf poeomaaids, 1 devekped craltiple 
brain ^j ace sa ea, and i meningitis. Toe resolti of 
our coaservative treatment, ifinlled to ihisgrcnp. 
shew that 61 5 per cent ci oar patienti reoneiw 
and 39>5 per cent died- 

IVifle ni of the 55 patients appeared to re^nod 
favonhly to ctmsenwlhT therapy eppatuntadk) 
not. At variable times after conaerratne meas- 
Qrti bad been tried, these patients were tnblccted 
to torgical drainage The tcKal resoles, incuidlog 
late faknr-op ttodlea, show that 19 or 65-5 pet 
cent are well and 10 or 34.5 per cent are dad. 
Amixtg the dead are t patients who at antopsy 
had mnlupie abscesses, cnl) r of which had been 
drained. 

RjtTTi mart ring thli Qp c ii cTice I migfat wy that 
m a seJected group of 55 MlienU with pulmocare 
ahsceaies r 6 were treated by naiserva tree methods 
of whom 61 5 per cent recovered and A5 per cent 
dkd and 19 were treated by sorjlcal drainage of 


whom 65.5 per cent re co v o e d and 345 per cat 

died. But with reference to the remits o/^conierTa- 

tfve t reat m e nt soch a suiement, I tidnl it mit, 
leacEag forlt docs sot take Intotccoontthetajo 
which tafled to respond to cDnsaratire 
Would not a more correct statement of the roola 
of oar conservative measnrn be that th^ sk 
ctfde d In *9 percent and failed is jt per cent cf 
ooT patienta and that 19 per cent cf cores wtre 
achieved at the cost of an iS-i per cent moftaSty? 

It is (tifficnlt to form an estimate cf the vakw cf 
postural drainage frcca reports In the litezaice. 
Some antboTS base their results oo the cosft^ 
of the padmt at the time he leaves a service or si 
the Ume cf d i s iJiai gc fnxn a hcspitiL Chhen 
fail to lake mto ansideratkio an ya bo e fna yo 
per cent to 60 per cent of the <•«■■*» in shid 
postural drainage is unsatafactocy aod ahkh ut 
transferred to saijcry or clic iTfi cre . Such reporti 
fail loglrea tree picture cf the molts cfpc^anl 
treatiscnL Again, not a few anthers bane oed 
tnccfh-el) cc tenther a number of tocthodt u 
postnraJ dramage, broachoscopic CreatnMats.arth 
ficUl ponnoothorax, and phrcnktctoaiT It b 
irepossflie in three to rvahste the remits cf a im* 
fie method. A review of the Utmtere sbovs that 
pastnit] draiisaA is reported to hare adtlned 
saUafaetcry reauta In frem *0 po cent to So per 
cast of the cases the imjadty peha;*, tho* go 
per cm ce better But wtei I inaJjT* these 
repots fresa the viewpoint of the total moteref 
pacUfits nbjected to tMs form of thenpy I coi- 
that 15 to 30 per cent represents a Komns 
average of the sattifaclCFiy results ahra kare 
been at ta hard. The unjsiiafKtnry mulls sit 
even more dilScnll to appraise. Earn open teW 
immbeis subjected to this form of therapy ire 
naortafity vaiia between 15,5 and yd percent sad 
aroagre X4J per cent in 6 large scria of 
This statement doeinot, however ghclheaWe 
story for It leaves out the etamdetatkeo^ 
chujeaWe secDodary mortality foDo* lag 
in mtenls treated too keg by pcstural drsl^ 
and a cooakierali® of late cecapU cs tkn s 
00331 after the patient bas been d»iafjtd_^ 

Ihedinic Nor do tie repcrlagnw»DyP««»W 

Into accoont, even If fstsBtW are a>cit ^ 
aiy and successfvtly more serioas opera tkaj» 

formed. Iwooldsay then, th*l » f«fr ? 
poatoral drainage as a method of trretlBg p**" 
monary ahscesa is that it echievts *5 P®” ^ 
nllifsctoTT results at the cost of a ry per ca 

I haw 

broochcacopK treatments u s method /rruu> 
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the treatment of pulmonary abscess but rather as 
an adjunct to other methods As an adjunct, 
bronchoscopy is particularly valuable m contnb- 
utmg to the accurate localization of abscess, m 
the differential diagnosis between simple abscess 
and abscess secondary to carcmoma of the lung, 
in determimng the presence of a non-opaque for- 
eign body, and in estabhshing and dilating, for 
the purpose of better dramage, a bronchial steno- 
sis or partial occlusion proximal to an abscess 
As a method of treatment it haa been employed 
only occasionally rather than routmely, and when 
used it has been for the purpose of assistmg pos- 
tural dramage 

Perhaps m my own cases I have minimized the 
importance of bronchoscopy as a method of treat- 
ment In the hterature there are favorable reports 
from the use of the method Fhck, Clerf, Funck, 
and Farrell found that of i6i patients with pul- 
monary abscess treated medically, bronchoscop- 
icaUy, or surgically, 50 3 per cent recovered, 29 8 
per cent were improved, 5 per cent were unim- 
proved, I 2 per cent recurred, and 13 7 per cent 
died An imusually high percentage of their 172 
patients were treated bronchoscopically Of the 
127 so treated, 6 were stdl under treatment at the 
time of the report Of 121 patients m whom 
bronchoscopic treatments had been employed and 
completed, 54 per cent recovered, 13 per cent were 
improved, 6 per cent were unimproved, 23 per 
cent were referred to surgery, and 24 per cent 
died Reman found that of 103 patients with 
pulmonary abscess, 68 had 3 or more broncho- 
scopic treatments Of the 68 patients, 45 5 per 
cent were cured, 22 per cent were improved, and 
13 2 per cent died Four patients were stiU under 
treatment and 9 could not be traced Allen and 
Blackman collected 650 cases from the hterature 
m which bronchoscopic dramage was, m their 
opimon, the pnnapal form of treatment Of the 
650 patients, 61 per cent are reported as well, 
20 per cent as improved, 125 per cent as unim- 
proved, and 6 per cent as dead Of the larger 
senes of cases these are the best results which 
have been reported and, mdeed, they appear 
impressive Other reports are not so favorable 
and a mortahty rate as high as 20 per cent to 25 
per cent has been reported follomng the use of 
the method Those with the largest expenence 
point out that the early abscesses and particularly 
the abscesses following tonsillectomy respond 
most favorably to this method of treatment 
It IS always difficult to evaluate a method which 
forms not the sole but a part of the treatment of a 
condition Bronchoscopy is used m conjunction 
with postural drainage and aith the purpose of 


securmg more adequate dramage To what extent 
It has contnbuted to the success of non-surgical 
dramage cannot be stated dogmatically Its great- 
est successes have been obtamed m cases m which 
postural dramage alone is most hkely to succeed, 
and it does not appear to have contnbuted greatly 
m cases m which postural dramage has failed 
Although I have reviewed the hterature smce my 
last paper on pulmonary abscess, my attitude 
toward bronchoscopy remams the same, namely, 
that it occupies an important but still a secondary 
r61e m the treatment of the acute or recent ab- 
scess, and that it should be utilized only when 
the services of an expert bronchoscopist are 
available 

j Artificial pneumothorax With this method I 
agam have httle personal expenence for I have 
never been convmced that its apphcation to pul- 
monary abscess was sound therapeutics It was 
mtroduced as a method of treatmg pulmonary 
abscess because of its success m the treatment of 
pulmonary cavitation mcident to tuberculosis 
The 2 conditions are not similar nor are the objec- 
tives of treatment the same There is httle doubt 
that patients with pulmonary abscess have recov- 
ered after the use of artifiaal pneumothorax but 
a review of the hterature shows that httle is to be 
expected from the method m the treatment of this 
condition In Miller and Lambert’s last senes of 
40 cases it was used m 10 in conjunction with rest 
and posture One patient recovered, 2 were im- 
proved, and 7 were not improved and were 
referred to surgery King and Lord m 210 cases 
attempted to use it m 22 In 6 patients collapse 
failed, m 4 partial collapse was obtamed, and m 
12 complete collapse Of the 16 patients m whom 
partial or complete collapse was obtamed, i recov- 
ered, 3 were improved, 9 were unimproved and 
referr^ to surgery, and 3 died There are many 
more reports m the hterature which I rmght quote 
and many opmions of men who have had expen- 
ence m the treatment of abscess It would appear 
that as a method it has proved unsatisfactory 
It has a brmted field of apphcation, it not infre- 
quently fails to achieve its purpose, and it is 
attended by the danger of empyema or pyopneu- 
mothorax 

4 Phremcectomy or phrenic nerve crushing As 
a method, phremcectomy also must be considered 
as an adjunct to postural dramage Reports m the 
hterature regarding its value are conffictmg AUen 
and Blackman used it in 26 of 100 cases and m 
conjunction with postural dramage and other 
consen^ative measures Of the 26 patients 12 
recovered, 3 were improved, 10 unimproved, and 
I died Of the 13 improved or unimproved 10 
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»irt rtfoml to Rorgoj Lurth In & wtkx of loi 
auei Ut«ted 8 palimti by Uiii tnetLod Six were 
IniproTcd and 3 died. Ring and l.ord treated ooly 
i of no palicQU b> tidi metisw) ol nhidi z «wa 
not Irnpnrved and i died, ilany other reporti <rf 
ant*n nnmbera of patienU treat^ by this method 
occur In the liter* inre. I thinllt can be tald that 
thus far the app&catiOQ of this method has been 
Umited and that the remits obtained hatt not 
been itrildng 

^ SnT[itald aliu/e. As stated earlie mrgica] 
drainage at the present time Is not cd ten aprimary 
bat a secondary method of tn»tmg pchnooary 
absceaa. Gener^} ipeahing it Is ruw reaerx'ed for 
frhat, frem the newpofat of treatment, are the 
nndedrabic groups of paimonaiy abscess the 
ahacesscs In ahl^ cocuerNative measores bare 
failed, the chrank abscesses « 1th thick rigid vmDi, 
the abscesses cocnpBcated by ciDp>'effia and 
pneumothorax, and so forth. In triw tinfavorauc 
groups of cases it has achieved a certain measore 
^mcceaa and In zny own ezperiencB at the hew 
\ ock Hospital surghal drainage In a diatiDcU> lexi 
fa *arabie group iodu(£ng aB patiaiu «flh 
p^opDaunothorex jickied <wy iB^tiy less favor 
able zesoiu than pcatonf draloa^ 

It b Dot, boscver ita presat odd of appGa 
tloB wfakh 1 WTsb to ddom but a recocxkioatiaD 
of its use in the treatment of the aente or recent 
abac^ A ccapailaaQ of my hteA with my caifl- 
at e » p?r i«c e fa the treatraat of pclmonary 
absceti ii interating In this coemectaXL If I 
exclude from both sena the muldple abcceases 
dne to generalued itdectioos and tboae doe to 
primary malignant disease of the fang and esopha 
gui, there remain 64 casa In the New \ ork Hoa- 
pltal sola and 44 fn the jehns Hopkhis Hospital 
series. A* a result ol the treatmat of these two 
ujijup s of patients 60 per cent of the New ^ oek 
Hcmtal serks recomred and 40 per cent tfied 
while in the Johns Hopkins Hospital seria 80 pa 
cent recovered or were Inqjfovea and to per cat 
died. An aammatjcai ci the metbodt emplc^Td 
ihowi that In the New ^ort Hcspftal eerfa 55 
<rf the 64 patients were treated pnmarOy in cm- 
sen-athe methods, 9 patKnti whose anditions 
were ctunplicatcd ^ p^Tpoeomotbciax, were 
treated pannarllj by surgery and Hihieqn™Hy 
»9 patienu were treated secoodarfly by surgery 
In the Johns Hopkins Hospital inia 3 of the 44 
patJenU were treated pfimoiily by cocsrrvathe 
methods, 41 bv surgery and scbsctprentlr 1 of the 
total nuinher was treated secoedarfly by iobcc 
tomy These finding* suggest that the better 
results obtained In the caii> series » ere doe to a 
more cocsistait use cf surgical methods in the 


acute or recent thscesi. A compariwn cf tie 

resnlu of surgical drainm In the 3 series mjgcn* 

forthcr that surpeal dralnige m*> be expected to 

E re better resafts In the acute ahacm than In the 
ter more refractoej thscesi. If I indadclnboii 

serial patients who presented the cccDpBcalJaD 

of pyopQCnmothorax or bad meluple alwerm 
only r of which had been drained, surgical diila- 
agt In 38 patimts In the New YcrtHcsptsJ 
scrla resulted In the teem ery of 57.9 per cent ud 
in thedath of 43 j percent of the patjests lathe 
Jobna HepUns Hospital seiia rtcomy or Ira- 
prmemect resulted In 714 percent tad In 
sSh per cent of the patients, which Inchniei i 
death from lobectomy If I whuk freen nrh 
sena the ii patients who presented tiw cooph- 
cabOQ 0/ pyopDCumo thorax or hsd nwil tfpk ib> 
acesses,cck of whkb hsd been drained. In otha 
srerds, if I confioe mystU to the tUKcntT&ated 
ao^tary ataceas, drainage In s; Eatiroti 

In the New \ oik Bospftal serks rcalted In the 
rtcDvery of *^4 per cent and In the death of to^ 
TM cent of the paUenls. In the Johns Ecpkmi 
Hospital series 14 paUents or 95.8 per cent rtojr 
cred cr were Improred and dath occuitd In 4J 
per cent of the i^lknta I wnh to pchit out Uist 
the tesulls aa 1 ha e Just rqxrted them are not 
qdte camparahk. Tboae for the New ^otk Bos- 
pital are 1 behe%-e, accuale hr they iDclode 
thDCMt ccmplete lollow>cp stadia those hr the 
Johns Heefura Hoapf Ul serks may sot be ahoOy 
accurate lor In some casa the late loOow-up m 
ords are lacking BoC In tluse In which sues htt 
reports arc lackiDg. the fa vurahle axuhticn 00 i£s* 
charge iesds me to behex e that the laige majoclty 
lecovered- 

TJd* from my own expokoce Is cridence fa 
fa -or cf soirkaJ drainage as a primary or eady 
tmUnent of the acute or recent ahacoa Further 
esldenre is the rhnngmg \-fcwpofail of a munte 
of observers who hive itafied the mbject & 
imslvefy and who are gradnaJly ibortoifag t« 
period of amservatNe treatment In Is of « 
carGer surgical drainage. 3 Io*t Impiasire h tie 
experience cf Neuln and Toorcfl who r* e 
reported two rerks of cases, the first Iocfa ^°t J 7 
the seccod 45 patknts with pohnonsiy slwct* 
Their viewpiAil of the treatment of ^ 
caile — diflos from that anderiyiiig the 
present commoo practice. They do not scNoc^ 
the treatment cf every acnle slacess by 
drainage but they believe, as a rewlt <f ^ 
experience list an inoiasinf number cf pu*- 
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monary abscesses should be treated in the acute 
stage of the disease bv surgical drainage Of 45 
patients treated by surgical drainage in the acute 
stage, 40 or 89 per cent are well, 3 or 6 6 per cent 
are improved, and 2 or 4 4 per cent have died 
There is much in these two pubhcations which 
should be studied senously by physicians and 
surgeons 

SUMMARY AND CONCLUSIONS 

I have reviewed the pathological and chmcal 
course of pulmonary abscess It is a disease char- 
acterized dunng its course by the occurrence of 
unusually fatal comphcabons mcludmg pneumo- 
mtis, gangrene of the lung, bronchopneumoma, 
pyopneumothorax, pulmonary hemorrhage, and 
brain abscess If one follows the hfe history of 100 
patients with pulmonary' abscess treated by pres- 
ent methods, he finds happily that a certam num- 
ber recover, but unfortunately he sees pabent 
after pabent drop from the hst due to these com- 
phtabons In addibon he observes m pabents, 
who have faded to recover promptly but v, ho have 
escaped death, the development of a chronic 
stage of the disease with abscesses surrounded by 
heavy rigid walls, with secondary multiple ab- 
scesses, and with abscesses assoaated with bron- 
chiectasis An entire lobe of the lung becomes 
involved in the chronic suppurative process, and 
m an effort to reheve the pabent of an intolerable 
condibon he must perform successively larger and 
more senous operations which carry with them a 
high mortahty Even those who survive are by 
no means always cured for he finds in follow-up 
studies that some eventually die from chronic 
sepsis, bram abscess, or pneumoma The total 
results of present methods of treatment in our 
hands, based upon 100 pabents, is that 60 recover 
and 40 die, but it is to be added that the results 
probably would not have been so good had we 
treated 100 instead of 64 Cutler and Gross have 
followed 90 patients Of these 53 are well and 35 
have died, but the eventual outcome of the 13 
pabents hsted as improved and the 9 unimproved 
or not followed remams problematical I think, 
on the basis of my own experience and my review 
of the hterature, that I would err on the side of 
optinusm were I to conclude that 50 of every 100 
pabents treated by present methods die of the 
disease 

In a search for the reasons for these unsabsfac- 
tor> results I have confined myself to the present 
commonly accepted treatment of the condibon, 
leaving out a considerabon of the factors which 
undoubtedly influence the outcome of the disease 
The most senous fault with the treatment hes m 


the failure to cure the acute abscess promptly I 
have reviewed the conservabve methods now used 
in the treatment of the acute or recent abscess 
I have ventured also to re-emphasize surgical 
dramage as a radical method of treating this con- 
dibon From a study of these consenmbve and 
radical measures I have formed opmions 

ne therapeutic value of rest and supportive 
measures including blood transfusions cannot be 
doubted and these measures form a not ummpor- 
tant part of the treatment of pulmonary abscess 
Arbfiaal pneumothorax and phremcectomy ap- 
pear to have added httle to the therapeubes of 
the disease, and, in my opinion, might well be 
discarded in the treatment of the acute or recent 
abscess Bronchoscopy has proved to be a valu- 
able aid in the diagnosis and locahzabon of 
abscess, and it may be of service in secunng better 
dramage by postural methods Postural dramage 
finds its greatest usefulness m the treatment of 
the smaller acute abscesses uith relabvely mild 
siunptoms such as those foUowmg tonsillectomy, 
but as a method apphed in the treatment of all 
acute or recent abscesses, it leaves much to be 
desired The fault seems to he m two direcbons 
in an improper selecbon of cases for its use and in 
its too prolonged use My own expenence and the 
expenence of others would indicate that in the 
large acute abscesses with highly toxic symptoms, 
postural dramage is somebmes madequate to 
meet a situabon which surgical drainage may con- 
trol Its too prolonged use invites the dangerous 
comphcabons which contnbute in greatest meas- 
ure to the mortahty It is a mist^e to believe 
that these are late manifestabons, and, therefore, 
one may safely proceed with postural dramage 
In the New York Hospital senes, 40 per cent of 
the total deaths m those treated by postural 
dramage occurred withm 2 months after the onset 
of symptoms Of 9 cases of pyopneumothorax in 
the senes, 4 occurred withm the same penod of 
tune Rives, Major, and Romano, in an analysis 
of the causes of death in 100 consecubve fatal 
cases, found that spreadmg pneumombs was the 
greatest and pyopneumothorax the second great- 
est cause of death In 88 of the 100 fatal cases the 
durabon of illness is known, and of these it was 
more than i month’s durabon m less than half 
the cases and more than 3 months’ durabon m less 
than one-fifth of the cases Could the occurrence 
of these senous comphcabons be foretold by the 
chmcal course of the disease, they might be 
averted by resorbng to other methods of treat- 
ment However, they cannot always be foretold 
Surgical dramage as a method of treatmg the 
acute or recent abscess should be restudied sen- 
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msly It iTM replaced by ccnaenitiTt oetlioctf 
beottoe of early report* of Iti higb nwrUbty It 
li intereiting to reread tbeoc earw report*. In a 
paper pobilibed in 1919 Frtdendk T Lord re 
{Mrtcd the rcfolt* of treatment of 100 cow*. Of 
tbae 38 acre not mbjected to operttkn oitd *4 
died or 1 mortadcy of 63 per cent, wMk 14 acre 
tfive or untraced at the hme of the report Of the 
14 oliit, 7 rec o T ticd fpantaoeooih' and 7 ahen 
Ia*t •ecu, continued to coa{li and expectorate. 
Siit> two of tie 100 patient* were Mib^eacd to 
opa^cm, of wbom 35 dkd In tie bocpftii or a 
mortoEty of 56 per cent Bat when ooe cautden 
the patient* nbjected to operation be tgreeaaltfa 
Lord tint >9 of tic 33 death* occarred in patknt* 
already doomed before operatkm wot ondertaken. 
They were ped^t* with izmlt^)le tloceofa on 
a* 90 ^lcd petennkxdo, brain, bver, and fnbphialc 
obscetae*, cordnomo, general •qnk, orwl odvoiKed 
myocarrfiai diteoae. 0 ^ 6 ocaimd la 33 

patent* witboot there total compheadoD*. In on 
enrir itody of tbe treatment of pulmortory oboceM 
pablbbedln oia Ifband that of 14 poUenl* with 
uDCompIkated obxm treated by mrmcai diafa>* 
In tbe ocerte ita;e of tbe ditore oofy 1 patient 
<usl, learinf a martality rate of 4 -< col 
WUU ecooce in a itudy of hi* •ecnod •cnea pab- 
fiihed la igt reported * 3J per cent mortiliiy 
foOowint curgkol drainage. Tbe opialon ex 
pre«*ed in tbm early report* b that It b tbe 
■fugle ibocoa in its ocate cu^re «hlch reopoed* 
moot farorobly to •anrkml dnlnoge. Tbe recent 
report* of NedhofondTooraS woiudaecm to 000* 
fim it 

If tbe above opinkn* were formulated into a 
plan for tbe treatment of tbe tccle oba ce t*, ihb 
plan would Include poitaial drainage and oarglcal 
drainage a* metbooi of treatmcit and rest, eop- 
nwtnr rofvt broochoecopy tj t mp Q j taiit 
adjttocU to these prfihfA. A* sooci ts on tbrena 
lwi-.iTTwa recognlooble a* sKh, which It asoolly 
does in s to o (k>i after tbe onset of lymptom*. 
portnraf drainage ■nd (orglcal drainage would be 
coQsldcTed oi cennpetitora in its treatment and 
not oj 3 metbodi of alucb tbe latter b supple 


^(ai (0 tbe fonuer Tbe Idea that sirgial 

drainage, If enmloyed early tmat McejnSr 
remit di*aairotnfy h rejected In this p^ mho- 
It is cotaidtted a tuethod which may n\c H 
pronmtly toed. Tbe idea llwt poitoa] diika« 
nay be njcd jefelr orrr proJooged periab oii^ 
dened. Instead tic period of It* me b ibortened 
possibly to t mceth after tbe onset of tynpterra 
unlesi striking remit* ore obtiloed. Its etiij 
a ben dc mm entln favor of urgical drainage b eoh 
udeitd odmablc r^-en with the knowlnije that 
•ome patieiti will be mbjected to operrtko sbi 
might eventnally be c ur e d without it kr h b * 
viewpoint which boiprored sound In other ociat* 
coomtkA*. Such a pan Impile* t ckscT rtblioi 
ship betwetji pbyikian and tuireixi, firet rate 
dbjpwsb, accurate locahntxsi, xeen judgmeat, 
and a hl^ degree of mrglcal iklU. 
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TABLE L—CAXCDfOlIAOnilCtUKO STWIABT 
OT 104 CASES OBIEKVZD JX 6 TEAK FCKIOD 


XT' 


AatopM j- 6 

BjiaxbDoc^T 

j 

IVoral fluid LobactseiT 


■ kmkMsmM. 
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TABLE IL— BISULTl OT THOIAOC EXPLOtA 
TlOK rOK PMUXT MAUCCtAKCT Cf tj 
flLTWtCTED OK PK 0 \'ED CAfEl 





epnteoaa 

teset of aa awdated laftctioo. Ahetryubeor 
Ksne ol aotrktiGD la tbe dseat or ms dri^aet 
may be opcricscrd fairly ear^ as a rack oi a 
RiadTdv Bsal] grtnrtb occfaxfiitf a £ru cr second 
dlviskn HODdois. Fewaodourra— titotJaoal 
efiecta oi infeetkn may alto appear caHy aod 
thmby brisf the paikst coder obsRTatkn 
tbe obatiuctuit »cc b idatiTeij cmaQ. FU^ 
three pe cest of patketa te thb aeika had fem 
oe adAbdon. 

Sytnptccn ndeiaUe to the hog did attaet at 
tentke to the cheat cf ereiy point fat the as* 
thcr’i aeoea except a,orpS;«ceeL la the peat 
majority cf the Iscperabie oaea chest tympten 
aolcdated tboae doe to uetaatatic daa«e bt 
irvml >T<rjitb« or years. 

4 AttfiZaAtIjN »/ c4c< raf*/|«atmr. Net 
the deiiTiiMty bat the absefete necOBtyef 
roent^eDcciaxca to aid io (fiafyab of [nln — it 
tcawDa b Wm apprtdated more fcneially The 
early dJtpioaa campeipi doit b&j aafcd ky 
fJithbloiofbta throeghout the entire cermt/y and 
thdr dependence od cheat roentfeoagrams hm 
dr-r>o much to educate the pro/imn to tib 
agnoadc oec^ty ForthcriDeTre, ccaj h, 
tyib, cr other pahnooary lyicrtcana b^iJ O^ 
(Erect patieota louaatanaor tubeitnicab cE rti^ 
From thb toaite alooe many early fesfccu UKAud 
be djicov tr ed. , , ,^w 

The desalt/ cf the hm* stractnn \am Itn 
to roestgencgrapiiic cootrasU better tha fl any 
other ybceraJ Olgas- Fnrtbwmore, a aroafl wJ 
ahich la ftiategktUy kated In the brcepcM 
himen wlD give earh- teHlak e\idcn rt cf^t i 
presence by prodiwdni atber an area cf 
■ezDA due to partial otatiuctka, 
tha dow due tcKMspkt e obstrcclicMi, « wth^ 

crest tha t th e ksjoo original a In coc <d 

bronchi in the periphery of the lote 

the case In S5 of the asthor’i series, U 
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TABLE rn — THEORETICAL CORE RATE AS BASED 
ON A STUDY OF lOO CASES* 

C&ses 

A Patients showing estrapulmonary extension— 


Aletastasis upon clinical examination 62 

(Includes cases first diagnosed at autopsy) 

Rejected because of age or poor general condition 4 
Metastasis found at exploration 14 

Operative deaths — autopsy re\ ealed metastasis 3 

Late deaths— autopsy revealed metastasis 3 

(i pneumonectomy 2 lobectomies) 

Total 86 

B Patients shoiimg no cxtrapulmonary extension — 
Operative deaths— autopsy revealed no metastasis 3 
(2 pneumonectomies, i lobectomj) 


Late death in successfully treated patient, autopsj 
show mg no metastasis i 

Postoperative patients hving and well without evi 
dence of metastasis (one patient treated by 
bronchoscopic fulguration) _io 

Total 14 

•Ttvo apparently operable latienU vrho refused operation were otmt‘ 
led Also freedom from cxtrapulmonary extension could not be posl 
ti>*ely determined in a patients without autopsy who died following 
operation These a patient* ha\e also teen txcluaed in the abo^c table 

will not produce atelectasis at an early stage, but 
the tumor itself will cast a shadow In the past 
it has been the discrete shadow of a penpheral 
type tumor that was more likely to be detected 
than the small bronchus-occluding tumor that 
produced no direct shadow of the tumor itself 
but merely an atelectatic shadow An e-^cellent 
descnption of roentgenographic changes in the 
lung fields resulting from bronchial obstruction has 
been given by Westermark 
4 Acccssibihly of llic tniuor to oisuahzatwn and 
biopsy It has ahead} been said that three-fourths 
of the tumors originate in the major bronchi 
Most of these can be visualized bronchoscopically 
and wall yield tissue for microscopic study In 
our senes of 3 enfied cases, 62 w ere of the stem 
bronchus ti'pe Fifty-nine patients in this group 
were examined bronchoscopically and a positive 
biopsy obtained in 56 instances In xnew of the 
fact that many lar\ ngologists and most thoracic 
surgeons are skilled in carr}nng out this essential 
diagnostic procedure, bronchoscopic facilities arc 
available in most centers throughout the countr}' 
Bronchoscopv has now become so much a matter 
of routine in manv general hospitals and sana- 
tona that there is little hesitancv on the part of 
phvsicians to recommend it, or of patients to 
"jubmit to it 

CVRCINOMA OF TIIF LUNG — A SURGICAL 
I’ROnLEM UNTIL PROVED OTIIERVVTSE 

There is general agreement as to the most 
cfTcclive method of handling patients suspected 
of harbonng malignancv of abdominal vusccra 




Fig 2 OiiUine of stem bronchi in 4 cases of operable 
bronchiogcnic cancer Mrs S B , age 45 Tumor ong- 
inated in secondary bronchus of right mid^e lobe and was 
the smallest growth in the entire senes The lesion pro- 
duced atelectasis of i segment of the middle lobe (Fi^ 4) 
Adenocaremoma, glands not involved Patient is Uving 
and well i year and ii months after nght pneumonectomy 
Mrs M C , age 59 Tumor onginatcd in left upper lobe 
bronchus, extended pnnapally into the lumen An implant 
of the tumor was found on the medial w all of the mam stem 
bronchus Caranoma simplex, glands were not mvolved, 
operativ e recover} , late death from other causes after 7 
months Autopsj failed to reveal evidence of recurrence 
Mr R B , age 53 Tumor originated in periphery of right 
lower lobe but could not be visualized bronchoscopically 
Adenocarcinoma, lobectomj , mediasDnal glands not m- 
volvcd Patient is well without evidence of recurrence i 
jear and lo months later Miss S S, age 53 Tumor 
onginatcd in lingual branch of left upper lobe and could 
not be seen bronchoscopically Adenocarcinoma, diagnosis 
V enfied atoperaUon Paticntisnowwellw ithout cv idence 
of recurrence i jear and j months after left pncumoncc- 
tomj 


Such patients are considered surgical problems 
until the question of operabihty is settled, as 
evasion provudes the only hope for cure Cancer 
of the lung should and must be considered in the 
same categor}' The surgical issue is frcquentlj 
forced in cancer of the digestiv e tract b} obstruc- 
tion Alalignant bronchial obstruction does not 
demand surgical interv ention so dramaticall} , but 
without Its help the lesion that produces the 
obstruebon is, in the end, as fatal as untreated 
mtestinal obstruction due to malignanc} 

Surgery rcrsiis radtalwu Resection of the lung 
has been of such recent development that the 
pohc} of giving radiation a tnal even without 
histological venfication is the course too often 
followed At the present state of our knowledge 
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TABLE rV —DURATION OF SURVIVAL AFTER SUCCESSFUL RESECTION OF LUNG FOR 

PRIMARY CANCER* — Continued 

Collected Senes — 



UUnE Ttvfnir 

opera om t^ls. 

tioaj tion I-,* last 


Cause of death 


Dec. *35 Mar '36 


Nov , *33 I03P 


Jan *35 


Squamous cell P Mar *35 i939 

cancer 


Alveolar cell P Aug 35 
cancer 



35 Idem 




6 s i8 





RX Adenocard 
noma 


Adenocara 

noma 


P Apr ’36 


Dec. *36 


Squamous cell P Feb *37 
cancer 


R.M Adenocara 
noma 


Squamous cell 
cancer 


Oct ’38 


Oct aSl 1939 


Mot *37 *939 



Feb , ’36 

Metastasis to media 

stinum 

Sept *36 

Recurrence in pleural 

cavity 

1938 

Metastasis to ngbt lung 


May *30 Coronary thrombosis 
? metastasis 


48 J Alexander 
& 

C. Haight 


R Squamous cell P Apr, *37 1939 

cancer 


Nov 37 1039 


R.U Squamous cell P Sept, *38 1530 

cancer 


S L Squamous cell P Mar *30 
cancer 


S R.L Squamous cell P Ijuly, 30 1939 
& M cancer \ 


S I RX Squamous cell 


uly *39 1939 


unc *37 Feb *30 


Mar *35 Sept, *30 



Sept 30 Primary cancer of colon 
not assoa&tcd idth 
primary cancer of lung 



39 48 S R L Adenocara- 

Doma 



S LlJ Squamous ceB P Sept *36 
cancer gr IH 


Mar *37 


P LU 

a:L 


17 8-13 S LU Adenocard 

? noma, gr I 


41 xo S RX Squamous cell 
grade II 




Aug , 37 Pneumonia probable 
metastasis m spine 
no autopsy 
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form for the operable lesion There is no justi- 
ficaUon for delajnng a deasion regarding oper- 
ability until roentgenotherapy has been tried 
It IS beyond the scope of this paper to discuss 
the management of the inoperable case However, 
it has been our expenence that not mfrequently 
the ill eSects of roentgenotherapy overshadow its 
benefits In the presence of supenmposed mfec- 
tion, roentgenotherapy often aggravates symp- 
toms and may actually do the patient harm In 
13 patients so treated the average durabon of life 
was 5 6 months, whereas m 26 cases in which no 
treatment was given, the average survival from 
diagnosis to death was 8 months At the present 
tune we are giving radiabon only to those in- 
operable lesions nhich are causing severe pain and 
those which do not show evidence of an associated 
pulmonary suppurabon 

Immediate decision regarding operability is essen- 
tial In the reported senes of cases in which the 
diagnosis was made dunng life, the mterval be- 
tween the first symptom and death was relabvely 
short In the senes reported by Jaff6, the penod 
extended approximately 5 months Koletsky re- 
ported 8 9 months, and Fnssell and Knox 7 s 
months In our own senes, the average interim 
from the first appearance of symptoms to diagno- 
sis was II 6 months It is obvious that tune is 
an important factor The first steps should be 
immediate diagnosbc tissue venficabon and eval- 
uation of operabihty Both of these steps are 
surgical Therefore, caranoma of the lung is a 
surgical disease until proved otherwise 

DIAGNOSTIC PROCEDURES 

Abnormal physical signs associated with early 
pulmonai^' malignancy are either absent or are 
so vanable that they lack significance The signs 
m stem bronchus lesions are essenbally those of 
bronchial occlusion or of a supenmposed infecbon 
Chest roentgenograms have already been referred 
to as important in fumishmg presumptive evi- 
dence Bronchography may be helpful in cases m 
which the lesion is beyond the range of bron- 
choscopic visibihty A bronchial defect may be 
demonstrated and the relabon of the suspiaous 
area to all segments of the lung may be shown 
more clearly 

Before recommending thoracic explorabon for 
suspected malignancy it is highly desirable that 
tissue be obtained and the diagnosis venfied his- 
tologically Three possible methods of obtaining 
tissue from the primarj lesion are available 

I Bronchoscopy has yielded bssue for biops} 
m 7 2 per cent of all cases examined by this method 
Smce the majority of lesions are found wi thin the 



Fig ^ Outline of stem bronchi m 4 cases of moperable 
bronch/ogenic cancer Mr W T, age 41 Carcinoma 
simplex, grade II, canna mdened, fixation left mam stem 
bronchus Mr W S , age 44 Tumor originated in right 
upper lobe bronchus with extension up the wall of trachea 
Epidermoid, grade 11 Mrs A M , age 67 Carcinoma 
simplex Ongmated m medial wall of nght lower lobe 
bronchus, mediastinal gland enlarged, trachea fixed, pleu- 
ral fluid contamed mahgnant cells Mrs M F , age 47 
Lesion ongmated in left lower lobe bronchus with extension 
of growth through to nght low er lobe bronchus Carcmoma 
simplex 

range of bronchoscopic visibihty, this procedure 
becomes the most important diagnostic method 
at our disposal Two other reasons make broncho- 
scopy mvaluable First, a diagnosis can be made 

TABLE V —LATE SURVIVAL AFTER SUCCESSFUL 
RESECTION OF LUNG FOR PRIMARY CAR- 
CINOMA* 


Author’s and collected cases (Summary of Table 4) 
70 patients 


.. ^ 

Lobectomj 

PncmnoQcc I 
tomy 

1 Total 


No 

Per 

cent 

No 

Per 

cent 

No 

Per 

cent 

Living 

10 

56 

35 

67 

45 

64 

Living ^ith metastasis 

° 

0 

I 

2 

I 

I 

Died of metastasis , 

8 

44 

II 

ai 

19 

27 

Died of other causes 1 

0 

0 

S 

10 

S 

8 

Total 

18 

loo 

Sa 

100 

70 ' 

100 


*Ben^ tumore i&rcomi or metastatic malignancy have not been 
ictduded Cases shovnng mediastinal glandular invoh cment at OF>cration 
and patients dying mthin 3 months of operation ha\^ been omitted 
Longest 5uiTa\’al vdthout e\ndettce of metastasis — s >cars and o 
moatbs patients have l/t-ed 01 er j 3 ear* 

A^'c^agc postoperative period of living cases— i year and ii months 
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Fig s Roentgenograms in early primary carcinoma in 
voKnng the left upper lobe bronchus at the point of its 
division The lingual branch i\ as completely occluded and 
otter branches partially so Sec diagram, Mrs E H in 
Figure I Note emphysematous character of portion of 
opper lobe with atelectasis of hngual portion shown best 


in lateral e-tposure The bronchoscopic examination was 
positive, the biopsy showing carcinoma simplex Left 
pneumonectomy was done in May, 1934 Over 5 years 
after operation was performed the patient is living and 
well (From Overholt and Rumel (13) Courtesy of pub 
lishers of J Lancet ) 


found in 1 patient coming under observation who 
died from the effects of pulmonary suppuration 
The autopsy showed no involvement of the phremc 
nerve by the mahgnant process (2) Metastasis 
to bones, as found m skeletal roentgenograms 
Solitary lesions of questionable identity have 
been biopsied if accessible In i patient sur- 
gery was almost denied because of supposed 
metastasis to a nb Tumor cells were not found 
m the biopsied nb Pneumonectomy was earned 
out and the patient has hved years and is 
Stillwell 

C Rejected on discovery of distal malignant cells 
elsewhere (i) Cervical glands positive on biopsy, 
(2) malignant cells m aspirated pleural flmd 
Usually pleural effusion develops in the later stages 
and IS a bad omen (Fig 3, Mrs AM) Pleural 
fluid was found in but i operable case m our senes, 
(3) pleural metastasis demonstrated by 
thoracoscopic examination It is significant that 
the operability rate in this senes has been higher 
than m any other reported senes of cases, yet the 
average duration of symptoms is longer The 
duration of the first sj^mptom to diagnosis was 
6 months in the operable group, and ii 5 
months m the entire senes This emphasizes the 


importance of a thoracic surgical evaluation of 
operability 

It IS frequently difficult to appraise the patient’s 
general condition due to constitutional effects of 
an assonated infection m the lung Prolonged 
fever and weakness resulting from pulmonary 
suppuration need not necessanly contra-mdicate 
operation Frequently, improvement can be ef- 
fected by bronchoscopic dilatation and improved 
internal dramage Gradual deflation of the lung 
by a prehminary penod of pneumothorax may 
greatly enhance a patient’s chance of withstand- 
mg pneumonectomy It must be remembered 
that the excision of tumor also removes the septic 
reservoir entirely, thereby ridding the host of 
both conditions 

However, some patients may also be considered 
inoperable on the basis of insuflBaent pulmonary 
reserve A small tumor produemg a “baU- valve” 
effect in a stem bronchus may reduce the vital 
capacity to the point of dyspnea at rest Emphy- 
sema of an enbre lung is not tolerated as well as 
the loss of the lung itself Penodic dyspnea due 
to bronchospasm induced by the irntation of the 
tumor may also be misleading in an appraisal of 
abihty to tolerate pneumonectomy 
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« erf the King haj been rnade Flfty-ooe or pr*; 
tkaJly ooe^lf ol the total oomber aere /r« erf 
Cllmcal rridcDce <rf tncUUMb abo aodrn imder 
otwervation. ChiepatfctilwM timed brbrajdio- 
scopfc fnlguratloo > paUmU rtfwd thondc 
oplofitlon 4a patients acre or^aml uid ji 
were focDdsuitibic for racctlccu Thbpismtlw 
opmWUu rate at j I per cent for the enure i;i«ip 
which ludiidei both -enfied and see^iected cuo. 
OperaWHt} in the gruap verified lustcJoffcafly 
even loduding ihc&e In whem the dhease w 
detciffllDcd foe the firvt time al autoptv ei 17 
per cent 

/o Tabfe I certain data cooctming the entire 

f ;nx)p is Rzaraaiiard. It seems enezuraglag that 
l was poMlbie during life t obtain dftse fer 
hlatolopcal verlficatwo In 91 per cat c/ the eri 
fied group and In 71 per cent erf the mtfre gnwp. 
TlasDe na nerf ootained tzsdl after <V3tb hi 6 
caaea and the disase was nspected in 4 of these. 
Two paliata, i with brain ttuDor and x ahh 
perkajriiaJ invaBCas died after p msrn t ing ijinp- 
toms rerferabfe ocjy to mrtaatitk djaease. Ocr 
erperknet, tberrion, is modi more ocoori^kit 
than that of Hochbes and Lederer aho Rate 
that I 7 pe cot erf their patiesu cm nfidex 
obamatko with aiUali>TQ]VocBfattnb(>tahlet 
aetastack disease. 

Is Table n art sanutaiiitd the rmlti of 
Un-ack expkntkB ia 5s patieati to whom 
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opcntiofi, etkI to tboK wbo mrvhrd for more 
than 3 moolla after operatkoL A total ol 58 
cmaet was todndcd in the respcctses to the qnea- 
honnalrt. Sommaiizing coOMed data and oar 
own experience we foond that 45 of a total ot 70 
patients art still living and free of Niw 

teen patients sacaunl^ to metastatic lo 

5 patients death was reported to be dae to other 
cmoscs. Of the 19 who oled of nKtastatk dbeaae, 
S foOowtd lohectotnj It is sffnfhcant that In the 
poeumooectocDy group of 5s cases, only 11 pa- 
timta have since died of rtoureact. The anTrey 
re\Tals that 64 per cent of all jatients who vert 
treated before uie ad\'ent of metastasis vho 
sumved operatko ha\e cootbued to Dve for 
variable periods of time op to ^ yean wlthoat 
evidence of rtairrence. 

imotAJiT 

T The medtcal prafemloo should become in- 
terested in primary cardnocna cd the long, first 
bemoe It is a comrrion diseaae, and aecood be- 
came candve treatment is a\-allable lo those 
whose disease b atlU local In Its extent. 

s An optimistic attlbide as to t^fatnre seems 
rzoified for the fofkrvtng reasoQs (a) Early warn- 
me lymptoms do occur h the maloritv of cases 
Cb) eady leiloas may be suspected altCT loait 
etantloadoo, as the loog fields lend 
themsel^'es well to contrasting shadows either of 
the tsmor or of atelectasa (c) three* foorths of all 
pruBarr long Inraon are litnated in the eton 
oroochl, and are t her ^ o ce accessible to broDchn- 
■copfc visoalxatkia and blcpsy 

3. In a period shorter than a decade of tuivlcal 
treatment, operaMUty has turpuaed that oi the 
esophages and possibly the stomach. In a series 
of 04 cases, si per cent of the lexlons were con- 
sidered resectable and sargkal treatment was car 
ried oaL The theoretical cure rate In this Knes 


of patients has been computed to be 14 per cent 
Eleven per cent of the verified casa hue bed 
following surgica l r cs cc tlou for varying periods ef 
time op to 5 years and to mooths withoot eri- 
desce of recn nnite . 
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POSTOPERATIVE PULMONARY COMPLICATIONS 
DANIEL C ELKIN, M D , 


T he appraisal of surgery by its final at- 
tainments has long dauned the atten- 
tion of the Amencan College of Sur- 
geons To this body should go much 
of the credit for the improvement of surgery 
m this countrj', through constantly stressing the 
value of end-result studies Evaluation of statis- 
tical data obtained m this manner has called 
attention to sequela; and comphcations which so 
often mark the difference between success and 
failure of an operation All this has led to more 
mtelligent efforts to reduce these comphcations by 
better pre-operative preparation, improvements 
m anesthetics and their administration, meticu- 
lous care in the elimination of operative trauma, 
and closer attention to the patient throughout the 
convalescent penod 

Of all the comphcations vhich beset the sur- 
geon, those involving the lungs are among the 
most common, the morbidity from this cause alone 
is about 3 per cent This m itself is senous enough 
but IS even more alarming when one realizes that 
about 40 per cent of those patients die In opera- 
tions upon the upper abdomen the morbidity for 
senous pulmonary sequela: is about xo per cent 
Consequences of so frequent and senous a nature 
demand the efforts of all surgeons in bnnging 
about methods for their prevention and cure 
Etiology Numerous etiological factors have 
been proposed to account for pulmonary lesions 
which follow operation, and it is probable that any 
of these, or a combination of them, is responsible 
The 2 most commonly supported views, and the 
2 causing most controversy are (i) that anesthe- 
sia, with aspiration of mfected matenal, is the 
cause of most pulmonary complications, and (2) 
that emboli, either stenle or infected, are respon- 
sible Other factors, such as decreased respira- 
tory excursions, abolition of the cough reflex, 
and a lowered resistance must be considered 
The embolic theory, which Cutler has ably ad- 
vocated and frequently emphasized, is based upon 
weU estabhshed climcal and experimental evi- 
dence With every wound thrombosis mevitably 
occurs as a natural phenomenon That thrombi 
sometime break off and reach the lung is to be 
expected Erequently they are so small or few m 


FACS, Atlanta, Georgia 

number that no symptoms result When larger 
emboh block tlie pulmonarj'^ circulation infarction 
occurs, and upon the size and number of tlie 
emboh and upon the amount and virulence of 
infected matenal carried with it will depend the 
extent and nature of the pulmonary disorder 
The fact that pulmonary comphcations follow 
operations performed under local anesthesia with 
almost the same frequency as those done under 
general anesthesia, is additional evidence of the 
r 61 e of infarction as an etiological agent More- 
over, the expenmental production of pulmonary 
lesions by infarction is easily accomplished, while 
the production of pneumonia b)' the bronchial 
route IS notonously difficult Smee large amounts 
of infected matenal are aspirated with every oper- 
ation under general anesthesia, it would be logical 
to expect a greater percentage of lung infections 
if this were the means by which the infection is 
produced The abrupt onset in most pulmonary 
lesions, particularly those that occur 8 or 10 days 
after operation, point to the embohe nature of the 
disease, and the same pathogenic bactena can 
be found frequently in a lung abscess as is present 
in a septic wound elsewhere in the body Thus it 
is seen that tlierc is a sound and logical basis for 
those who believe that wound trauma, and that 
alone, is responsible for postoperative pulmonary 
complications 

On the other hand, there is no doubt that in- 
fected matenal from the mouth and throat, as 
well as blood and vomitus, is drawn into the lungs 
of anesthetized patients Bactena thus implanted 
may be the cause of varymg reactions in the lungs, 
this depends upon such factors as the virulence 
of the organism and the resistance of the host 

Whipple found the pneumococcus as the most 
common mating factor in postoperative pneu- 
monibs and type W of this organism was most 
frequently found m the sputum Lately Suthff 
and Steele have confirmed these findmgs of a pre- 
dommance of the pneumococcus in cases of post- 
operative lung comphcations and stressed the 
apparent relationship of pulmonary changes to 
the pharyngeal flora They found that “three 
patients without pathogenic organisms m the 
pharynx before or after operation had the least 
lung changes,” but in “thirteen patients with 
pathogemc organisms in the pharynx, eleven had 
postoperaUve pulmonary changes greater than the 
491 
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mloimnm. The ftnfVmn d these Tut many other 
favT*tIgiCai» hKliaCe ^ fanpceiiace 0 / eibJ tnd 
phajyt^eil Infectko o a tocTO of povtopentiTe 
polBKxuLXT cmpOadoni. 

Tie rCJe of itrirrtjrit ia the prtxhietioD ol 
poctopentire Iim( cotnpDcatkga Ii ubdoobtcdlr 
a Urge ooe and it haj been claimed that ihi* 
lealoo b the baas of these ditorden FoQovtng 
abdominal operatkaa, particolariy high tndrioDa, 
the atttence of deep daphiagma^ breathing ra|>- 
idly brmg* aboot abaorplko of the ahreoUr ah 
and coCapse of the knrer lobes. Tina a high, filed 
dbi pt i r aim b a frequent finding after opcratlaa. 
TJrnitattoo of respiration by noddon or by dgfat 
abdominal Haden and ateStlao of the cough 
reflex Ukeirise pretSspose to atelectaik. The ac 
cnmolatioo of ui u c ni and falhire to expectorate It 
are hastened by these axKfitkna, and phin^ ol 
the bronchi with nbseqoent aiwxptkn of alveo- 
lar air resulU. Wfailo atdectaris may not be a 
I>rectir»or of pnenmoola lo iD the atan b 
set for Invaalw of the long by bacteria, and In 
fectlon of raiying degrees trsully foUoA Ihb 
b further tnfhieaofd those factors which tend 
to lessen the patknt s resbuocs, soch as rspfd 
and enxesdve chanra In teapentore. 

IMdle either ajp^tkn enboU or atdectajb 
mj^a^MT^o be the predominating factor In the 

tions, It b there iTan^btSeSS^be 

tween » at more caoaative tgenta. 

Sjrm^fmt «itJ pkjaied Jtii/i p Renrdlesi of 
the etialon postoperative hmg (fiaordm bear a 
strfldng nnOarity in their of ooset and 

physical cboractenstics UnaHy wtUiJq 46 bours 
there b a rapid nse of temperatore to loi or 04 
degrees with itKxeased pulse utdrespiratlcD Sub- 
jectrre mnprioms are cotlceahh' absent which 
accoant/ortbefrequatfalhiTeso^clisgDOtb Un 
ally the only comptlamt b a paiofol 
malabe. and a feeling of catching cold. Oc 
casicnaily theooKt Is accompanied^ pain lo the 
chest airf the expjectorsllon of bloodj or raty 
sputum. 

At first the pihysicsl tlgos may be Emltcd to the 
fin ^ riles at the King basca, wllhOBt rrldence 
of coruolldatlan, and a dbgoaais of broodiltls b 
made. Roentreno^ramf usoalir ahow only acme 
deTStkn of the daphragm doe to hypoventila 
tloQ (3) Thb coodlUOT whkfa b aLumlng 
JargelT because of the temjJenitnre rise, anally 
tubflw bt *4 hours. 

However the ppcocess nuy progress with a fur 
tber rise In tempemlnre pulse and resniatloa 
An ares of ccusoCchttoo appeus, usually La ooe of 
the lower lobes, and Is confirmed by the rotnt 


genog rspH r th ad fT w which b often wedgMhmd. 
The physical findings are those of lobohrpDea- 

mooia dullnesa, tolular breathing, and Increased 

frmltni. Sym«cms sobslde gradnsfiy tnl il* 
temperature filb by J>sb, otoilJy wfthia 3 « 4 
di)x Thb b the ntml course but the Infrcflcn 
nav ipiiesd throughout one hm or creQ to the 

other side, an d i t b In cases of thb type ths t is tk 
b most ep>t to occur Llkra be inlectuo may be cf 
fochaty^ partlcularlyIffaifirctijQbpresent,u 
lo lead to abscest of the lung ce caagrcDC. These 
latter ccixlltkos are but a cootlQuatlca cf the 
In fect ious prro ce sa and an to be looLed fer if the 
cough becomes more perristent and the tempers- 
tore cendnues beycod the thru- opected b 
ordinary bronchopDraiDOula. Hae igafn roent 
genopams are of the giratest ralae h (fiogacsk 
While some degrre df a Ifiiecttsis pTohsUyciist* 
in moat hmg compaBodooa, maMhe coQa^ cf a 
lobe or even an entire lung must be gjosiacred u 
a pathological entity and should not be cmfiaed 
with pueiUDcrih cc pfeunl eflusiou. The lymp- 
toms and p^nksJ findings are viiishle tod 
depund upKu the extent of lung inTu lt tmcnL The 
onset linsaaIIytnddem4S (orshoctnafterepas- 
tlcu There mar be pain la the chest, shcrtneiBcf 
breath, cysnosb, au a rapid rise la tenpers- 
tsre, pube and re^phstion. The uiient sppeus 
fnghtened, amirus, and aeutdy Si, er the lynp- 
toms may be so mfid that the condtleB a ert 
detected turiess the chest is exunbed. The cef- 

lapaed lung b dull to perrcaalrei, the breath Kxmdi 

are dhninrthfri or ahaent, and the media ithal 
organs are cflsp^Iaccd toward the ride of the leskn. 
The rcenfgenogrsnij wCl ajslft greatly in the cHag- 
ooiii, espreiflJly In those paticnti with bompJrte 
defloilcn The Intmcoital narrowing cm the 
affected area can be cempared to the ncrmal ride, 
and the (fljphcement of the heart and trscira tad 
the elevation of the dafitiagm can be seen daily 


xuAnrsrr 
Treatment b largdy directed toward preren- 


irestmeni is arguy oirecieu 
tlfm and eflnalnallon oi the predbfwring bcttri 
which lead to pxdmcxiaiy cotDfJkkllaBL la eo- 
eial, pcopbjlactk measures are blended y) ® 
prevent the Infectloa of the lung by bade^ W 
‘t) coinimire the clrcnlatkii of emboD and t h^ 


[O mmimir y CinmBLMl oi 1 1 lu.* 

iojplanUtioQ b the hmg, tLdoo 


and (4) to Hitfitmlgi shout ui uvuw 
rboae depreising effect lowers the reibtanre « 
he patient 

laflamnatloo oi the upper respire tory tract bo- 
ioubtcdly b a pcedbpoabg fader ^ 
ion, save that <rf eroergeocy should be 

Itt presew of Infcctkn b the pharytu « 
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passages Operation should be postponed for at 
least 2 weeks where there are symptoms or a re- 
cent history of coryza, tonsilhtis, or bronchitis 
If emergency operabons are performed under such 
unfavorable conditions, nitrous oxide or cyclopro- 
pane IS preferable to ether because they are less 
imtatmg to the bronchial mucosa 

The dissemmation of emboh can m a large meas- 
ure be prevented by careful operative technique 
and postoperative care Defects m techmcal sur- 
gery, such as mass hgation and strangulation of 
tissue, the use of large hgatures, and resultant 
infecbon, predispose to the breakmg o5 of thrombi 
and their lodgement m the lungs 
While the exact cause of atelectasis has not 
been detenmned mdisputably, obstrucbon of a 
bronchus by a mucous plug plays an important, 
even if a secondary, r61e m its production Di- 
mimshed respirabon and diminished venblabon 
with accumulabon of bronchial secretions should 
be reduced where possible Long penods of nar- 
cosis after operabon should be avoided, and deep 
breathmg, coughmg, and expectorabon of bron- 
chial secrebons should be encouraged as soon as 
possible The inhalabon of 5 to 10 per cent carbon 
dioxide m oxygen at the end of operabon and 2 or 
3 bmes daily m the immediate convalescent per- 
iod IS the best stimulant to deep respirabon Ab- 
dommal bmders should not be so bght as to m- 
hibit respirabon and the pabent’s posibon should 
be frequently changed to prevent hypovenblabon 
Opiates should be given m suffiaent amounts to 
allay the pain of coughmg Dunng the operabon 
and immediately thereafter Gray advocated the 
Trendelenburg posibon m order to favor the grav- 
itabon of secretions from the limgs Should at- 
electasis develop, the pabent should be rolled back 


and forth on the umnvolved side (4) and encour- 
aged to cough 

Should defimte pneumonia develop, whether as 
a sequel of bronchitis, mfarcbon, or atelectasis, 
the treatment is no different from that uncom- 
phcated by operabon The use of oxygen, sul- 
fapyradme and other chermcal and biological 
agents should be prescribed as mdicated 
Measures should always be taken to avoid ex- 
posure of the pabent to sudden changes in tem- 
perature, parbcularly to cold and chilhng Shock 
from the trauma of operation and loss of blood 
should be mminuzed where possible and blood 
loss should be replaced by bansfusion Where 
circulatory failure from cardiac disability super- 
venes or is suspected, measures to correct it by 
digitahzabon should be earned out It is em- 
phasized agam that pulmonary compheabons are 
the all too frequent sequelae of operabons, but 
proper preparabon of pabents and careful atten- 
bon to the techmcal performance of operabons 
will go far m ehrmnabng them 
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RELATIONSHIP OF BRONCHOSCOPY TO SURGERY OP THE 
RESPIRATORY TRACT 


JOHN D KERNAN MJJ New Terk, New Toei 


I N deali n g with brcocboacopj' ia Its reUOoo 
to thcodc migo/ I wiib to adrsnct tl)fr 
thob tint tbe s arc u doadr related as arc 
for Instance, QstaBcap7 and geolto-nriDary 
eugei'T TTje bfoodmcop^ of cum i e , caniMt 
tfl^ tne place of sorgery It most be regarded 
mere l y as an Ins tnim eat for more prec is e dUg 
nods and at tfang an aid la tresitmenL 
If ooc bean hi mind tV»t the symptoens of moat 
of tbe polmonary (Gsesies are mua the same aa 
are also tbe phytlcal ccos and roestgeiMgrapldc 
appearances, it wiO be seen that diderenti^ <Uag 
ooss ii tiTgent and tbe tmportar>ce of a direct 
lospectkn of tbe tracheobcoodifij tree Till be 
ondentood at OQce. 

No dlsgrtrioo of tbondc doeaje Is compfete 
witboQt eoo^deradoQ of fordgQ bodwa fat tbe 
food or air pamges. As b ksors, forefgn bodies 
in tbe tncbeobroDchlal tm or esopfagoa, es- 
pediHy in tbdi secondary ejecta, may produce 
tbe symptooas of any knnre polmoonry 
Tbey are eywckny to be r waan be r ed in coonee 
don mth long ataceas. Sbee history phydcsl 
cramlna rion, and roentgenagraiiis may all be 
ocfadve la long aapporatloo as to tbe presence 
of a for dg n bray ^though such an ^}ect a 
present, a broocboscopy Is always lodlcat^ In 
a large ma^ty of instances the correct tfiagnnah 
will u made lemovai wlU then foOow Thla 
win probflblr core tbe naticiit if ft does not, tbe 
□proper lorgsal proceooie can Cboi be adopted. 
Drainage ^ a hmg abscea tQI never be nc 
ceasfol as kng as w foreln body remafoi. 

Another ose of tbe hrxunoscope in ccoaccdon 
with hzng snppciatka b loci Pas rioo. In rocot 
genogrann tbe shadows of the lobes orexiap one 
I am ^te aware that obBira and 
transrase fihn« have rreatlr luiprored roent 
gcnc^phlc EQce t^ days when only 

antoopoaterkirnliiis were taken. StDl io cod 
aectira with small suppnratlons, even tbe best of 
fi>m« are at times oncertala Then the tiadae of 
tbe pni to Its point of origb may exactly focaUw 
the tnmtie. Need I point oat bow soch Joc^ia 
tyrn dm pJifies the ta^ of tbc surgeoB? 


Pmod h tW •• 

Tna WSwt tte Onal Cmow et tb* AaMnsa C i l i r » « 


LocaEntlra may be aided farther by tie hire 
don of Bpiodol throogh tbe broochescDa. 
Ordinarfly Bpiodol Is placrd br locca^^ 
dropping It ihrooA tbe krynr with tbe l yi lu ge 
If It Is oesirablft, howerer to get jmi the ri^ 
amoant b tbe right place, no method b s«t 
■occesafol than tbe ose of the bnubcaerpe. 

Another «wt«p«n,i« «bidi the bTradnsccpiit 
may render U that of pitOndnaiy drainage, ilutr 
a bsciJMi of the hmg itcover qraotawooily with 
mcdkal trrstnvnt sj>d postmal drainage. Acs 
tab nmnber again, nnnnpcove d by these meai- 
Qies, wiD Ttcom as soon u tHukr tinmcioscopk 
treatments are bstitnled. Tnere are, h u s em . 
man> patients with hmg abscesses who wip neta 
etternal saigical drtbage for their care, oo nat 
ter bow faithfoPy the mcdkal treatasmt and 
broccboscopfc drainage are earned oct. 

Tbe InterBil dralsige la these patiests but be 
so peer that the IsdMdnal b septic, nden by 
poi^ and In sseh df p n m d ccpdilkc u to be 4 
poor tnrgical risk. Ai each Una tbes brooch^ 
scoplc dra^iage, repeated a lew tbnes, wd refioe 
the sepdc coratlra and so Imp rwe tbe fenenl 
condlUoD of tbe patknt ai to male socatthl 
smgery possible. This b so poiticolady b the 
aCQte stage of hmg absceasea. Atbkncrn tbere 
is always necaalty for surgical delay tn the acute 
stage oi lung shsass Every patient ihooU be 
bfccchoscoped at ooce when tbe dligDcaif b 
There are s perposes la this, first, to mk 
oataforefgabodyorotberispfcratcdnatrrli] and 
i»<-r>rwt^ l 0 y<rah3l«)i faametEite drainagt. Tbs nd 
lag col of a pcefble foreign body and Us hmned- 
late remcral. If foond, need not be enkrjed op^ 

The benefidal effects of prompt awiratka 
in the erolatloa of a long abscess B net so wefl 
anderatood. FoQowing swh operatkea us 
tonsillectomy or otbe opca t l^ a^t ot 
mouth. It has been noted 1^ many 
prompt re c overy from the abscess oftm 
ertn t broocboscopy Tbe ciplanatMa may 
fcilows Soefa abscess aia most 
to aspiritian of foreign mateiih dtber o ko°f 

Tomltna, or bftsof tan2U. I myself have TBBOvm 

a hit of tcoiD, micnwcoplcally proved, ft«j« 
laag o# a patient with hmg absceu foOo^ 

loQBlkctrmy Many other inch cases mnst oc«r 
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Aj a role thi» qucftioo can be tnsvcrtd. For 
eninpie, the oeopUaiD tnay be bdcw tbe month 
oi tbc upper lobe broocbu. Then If tbe cariu b 
not dbtarted aod the proilEiul tobe b &exibte, one 
mar ccodode that the upper pert of the bnnidun 
and the hilar gland* ere Dot Invohred. Under «cb 
coodiboos e toiteble ttonm me) be teoired. An 
endoKopy certainly ibcnld elveyi be done before 
a lobecPHny b itarted. For exanq^ the film of 
amanofte vboiraalhoQ^ttohaTeemaQgDaiit 
tumor hi the left upper lone, soggeited that 
voold be a good caae for lobectomv judged from 
the penpheral poaldoa. Tbe bronchoKOf^ how 
crer ibored a huge maa In the malo browboa. 
Here a total pocomooectaOT wu cillrd for 

Another for the colubantloo of endoa- 
copbtand thoradc fnrgeoQh tubercaloab. Em 
•0 ilmple a procedore as t pnenmotbonx fre 
OTcntly adb for a prerlmi* broodmeopy At 
time* the coQapae of the anrmfngly dlaeaaed lung 
U foQowed by tbe dbappofntment of a coDllnnea 
podtlrc tpotom. A brocchoacopy may show ex 
tendve branchial dlaeaae on toe otbor tide- It 
may be aud, too that the broochoaespbt b pro- 
par^ to correct, to a ;^eal extent, (obercalcma 
UrioKU of the bronchi vluch may reoder opentkxi 
xamit. 

EndoKoofe Impeetkn rrveab ao aatonbhlng 
number ol olcen, tosxn, aod ttrktore* m 
tuberculooi patkota. Suref) a tborack mgan 
before ao eTteosive thoruopbaty for example 


ihoold kno» tbe coodltkn of the tradia and 
broochL Let m mppoae that an opentko h 
planned for the ckwnre of carlde* foil cf pea It 
•hoold be knovn that the braodd 
anch cavltiet are open and that they girt Irtt 
dralnaK after the cperatlon. 

Tbe Dimdioacoput b prepared to odcr Kane 
thing after a* well aa before opeialiiL All w 
geoDi no doobt hare had bad »ntni»T'H , 
weakened paUrnt, nooUe to dw hb Vr^p^ 
•eemed almoat drowning in his own teoetkea 
At Bich times a broochcacoplc ajpfratkn wlB te 
life saving It *an* to me that rmj serrice Icr 
thoracic snrgny should be prc pai c J to perfeas 
postopentTve aspfntkn wbra necesmy 
One more thing 1 mlrtt mention- A dodJe 
bnmchoacope hu been devised throaxh wtkh It 
b posdUe to wparatc the air from w > IcogL 
This makes It possible, for tastance to ettkiutt 
tbe capacity of the one hmg to canv oo wba It b 
proptned to imove the oOitt I know thb ha 
Detn presented to the Sodety for Thcradc Str 
gery yet It nc\Tr setsn* to have aroosed fcterot 
It 'iriQ be area then iron thtse mnsiki that tk 
broDcbcacope oden the tborsek lurgeoo ncad- 
UniJes of acenrale hxahation of fat rarntm cc- 
try £seue the taking of biopsies, the petchgef 
Gpiodof, and genenJ and Ion dnisage, enW 
bmcre or after operaticn aadlhaveiried legist 
out titf spedhc pphcatkeafthebroMhosaiprto 
the rarico pulnwnaiy dlseaso. 



PRINCIPLES IN THE TREATMENT OF EMPYEMA 
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T he fundamental pnnaples m the treat- 
ment of acute empjema of the pleural 
space are often echpsed bj' details of 
minor importance Arbcles appearing on 
this subject are misleading when they attnbute 
good results to a single point and fail to emphasize 
the adherence to pnnaples Details in securing a 
fa\ orable outcome cannot be o\ erlooked but theu 
importance must be secondary to fundamentals 
An important pnnaple is to ar oid open pneumo- 
thorax earlj in the course of the disease To ignore 
It mcreases mortalitj There is much experimental 
and climcal proof that mcreased pressure m one 
pleural caxitx is reflected m the pressure of that 
on the opposite side Graham and Bell workmg 
on the empjema commission dunng the World 
War stressed this pomt and showed that the 
mediastmum cannot be regarded as a fi.xed parti- 
tion VTiaterer occurs to change this pressure, 
such as disease from within or operative proce- 
dures on the chest wall allowing an open pneumo- 
thorax to develop, may cause embarrassment to 
the respiration and arculation through its m- 
creased pressure in the side operated upon as well 
as a transmitted mcreased pressure to the sound 
side 

Empx ema is a comphcation and not a disease 
Because it is a comphcation, the pnmarj'- disease 
must be taken into account The streptococcus, 
the pneumococcus, and the anaerobes are the 
common organisms encountered One maj be- 
come suspiaous of the de\ elopment of an empve- 
ma when the fe\ er subsides and then nses agam 
This IS more often true m the pneumococcic tvpe, 
which forms more slowlv and gives exadence of 
Its presence nhen the sxmptoms and signs of the 
process mthm the lung are subsidmg In the 
strep tococac form the process forms simulta- 
neoush with the pneumomc process and the ac- 
cumulation is xen' rapid in some instances In 
children the pneumococcic tx-pe max occur along 
xvith the pnmarx disease and simulates the strep- 
tococcic form The pus aspirated earlj in a strep- 
tococcic empjema is thin, sometimes turbid or 
serosanguineous and contains little fibrm This 
pus becomes thicker rather slowlj , m some m- 

Fro-n the Department of Surgen of the tnuxrsi(\ of lUraois 
CoUege of Xlcdicinc. 

rre<cntcd in the Srapo'ium on Diecases of the Refpiratorj 
Tra« before the amical Congreas of the Amencnn College of 
Surgeons rtulidelphii October i6- o 1539 


stances it takes a penod of a couple of weeks 
This 15 m contrast to the pneumococac form m 
which the pus is usually thick, fibrmous, and 
abundant at the time the diagnosis is made The 
latter, therefore, exists more m the nature of a 
walled off abscess, whereas the former may m- 
xolve the entire pleural surface earlv m its course 
The marked absorptixm surface of the pleura m 
these cases is one factor m the toxemia sometimes 
obserxmd These facts have their appheabon in 
the choice of procedure m a given case 

There are 2 objeebves in the treatment of an 
empyema The first is to estabhsh adequate drain- 
age, the second is to obhterate the caxntx' No 
case can be assured of a good end-result without 
their fulfillment 

Howex er, before the establishment of dramage 
It is well to consider the indixndnal factors in the 
case The immediate need may' call for relief 
from a constant cough due to pressure which xnth 
delay' might rupture into a bronchus Embar- 
rassment both to respuabon and arculabon from 
large accumulabons of pus may occur, or the 
ox'erwhelmmg signs of sepsis m highly xmilent 
infecbons may' be present This rehef may usually 
be accomphshed to a degree by' aspirabon of 
some of the pus The magmtude of an operabon 
in any field often governs the risk mvolved By' 
the same token, the least possible procedure may' 
be sufficient to improve the condibon of the 
pabent m order to make subsequent procedures 
safer It is xxith this m xnew that aspirabon of 
purulent matcnal serxes its greatest usefulness 
A lower temperature and decreased respiratory' 
and pulse rate usually follow In some instances 
of nuld x'lnilence or small pockets it max' be suf- 
fiaent to cause sx-mptoms and signs to disappear 
Adequate drainage, hoxxex'er, is usually ac- 
comphshed bx' either the closed or open method 
The difference m the 2 methods lies m the fact 
that the closed method attempts to ax oid an open 
pneumothorax with its danger of increased mtra- 
plcural pressure In a x\ ell walled off abscess this 
danger does not exisb We presume the presence 
of adhesions when the pus is thick, but this pre- 
sumpbon allows for an error in judgmenb There- 
fore, It does seem that preference for the closed 
method of drainage adds a margin of safetx 
^\^lenex er the pus is thin and sepsis makes ade- 
quate drainage desirable, the closed method is 
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impamlivt. It (* (n thB type In vhlcb the parietil 
ijxd viKTJi] plenr* lave not yet becaoe a/fW 
ent, that the loetfiastintnD may he rn«ihfl » atwt 
the enflapae of the lune may rmJt U a portion o( 
a rib b mretoi ana an open pneumothacaa 
devtkpi. It b abo Ekriy In thb type t^t the 
poetunonb mar illll eabt aitd the tnr^ti attend 
ant npoQ it does not ao/eily permit the added 
harden created by an open peteamothonx too 
eaiiy la the dbeue. It b here then that the ^ 
maty dbeaae tmat be rechobcd with In tlw choke 
of p ioct dui e. The eaae wii iriilch a mV ij 
imerted aader local wltboat mcrvin( 

the patient b a worthwhile cocSKleratloD when 
the patient abon the effecti of pr^ocfcd or 
riraleat InfecUon. dosed dralnaR b not an 
attempt to avopr^Trlb r ta e ctl o n , uthoo^h that, 
too may be aceompBihed. It b merely a methoa 
to pTome ademtate draina^ without an open 
pneometharax b any case bat panlcaiady b 
tfaoae b which .poeamochorax tooeatea the cbk 
oI morhkSty and mortality 
Open drainage accirapflahifd by the resection 
of a legment of ocw or more cfhi la Bkewlac 
adequate. When doon at the pre^ time It gbea 
equally good rcsoltv Any pqniW of aeia ol 
cues are reported by as many aolhon wboae 
Ttsaltscaapw brnrably no natter what method 
b used. However tbeK enTiabb resalti tndode 
the r XTifiltWi of f wTidum^ tiW- 
Osce adequate dxalaiM b obtained U b of 
equal Importance that It w mabtained lest (he 
■igns of aepau reappear In cloeed or open drab 
ta this b best aococnp&ahed by the Introdnctloo 
of tohitioos, nch as normal or chlorine 

preparatloaa, bto the pknral csvlty and prcFrl- 
tboold then be made for their removal. 
TUol Irrigadata and mo:^ other means have 
been soggeated to accompfish thb. Their valnc 
cannot be OTtcioohed The wnahlni and remora] 
of oecrotk material and fibrb, which othemac 
might orconixe and encapsolate ornnbma will 
mooubtediy deorasc recarrencca. The sterifiaa 
of the rarity b detoaastnud by coltnres 
m«Ai from the washlagt- 
The tecond chief objective b the oblltentkn of 
tlie cavity The medanbm by which thb b c 
ccanpBshed Is an obGterative pleuritb. Thb proc 
b tocnelimea observed b patients tmdexgofng 
ardfidil pneoniotharax treatmojt for polmouiy 
labercnlosb. A pirarby devriopa fcdlowed by the 
(ormatSoo of fbu Adbiskets between the panctal 
and vlscHoJ pleat* may then take pbee and (hb 
become* a creepirtg pro ce w b which the Innf 
gradually re-eipanot and nnlhSe* the effectrve- 
oes* of me treaUDcnt. So, too in the Inflamma 


toty ptwm ol an empyema, once the 
are esbhEihcd the cootractkii of these i-tyLTa 
padiuDy prepeaacs. Besides thb there b tk 
Inherent tendency of the hag to gtpr^ » 4j. 
placed mediastinum to rtturn to Ib nermal ped 
tko, and a deprtsred dbphagm to eleriie. 
Factcc* which play a part In hatening thb ob- 
tetlve an ade^le chaha^ aolvmt aetke <f 
tmgaticDs on a tUckesed nicenl pksra, 
trn an ce of a degree of negative tenskn hi ik 
pleural cavity and Inoetac cf btnhronthhl 
prtasnre. Not all eases re-ezpaad with the 
rapidity nor art all aided by the nme meaiora 
or any measoia der b ed for luitwitng thb re 
ernarmnn. The ibe of the pocket, the type 
inicctkm, the time of diaina^ the cgyfl d^ of 
the patirat, and the pr esence of a brotKhb] 
fisuiu Infloence re-^xpans&n of the hmg 

The obliloatko of the pleoial qnct b i 
gradiaJ p auctm and In dosed drainage b demos- 
strated when fluid w{Q no longer enter (he cavity 
provided that the reduction la ibe has bees 
pr c wi L s al vt. It also b more coodosirdy Tboal- 
ued by flpmg the cavity with lin onaqne sohstioa 
from time to thne and br obtalahig nxntgcno- 
grephic evidence as to cue and ihs^ In 
open drainace the cavity prepedy cared tor can 
be vbcalbM (fljwtly and ns pnfrea* ebaerred. 

Intakbai gedbalhal, or daphragmstie cd' 
lections cd pus an best treated as abiciain As 
so^ open drainage b Infested in erder to deter 
mW uie pr u ^Tife el adhtsioDs and thus ester 
the abaos withoat its (flswrnbatkp to a dean, 
pleura] apace. Sofflng of the pleural avlty b 
Instances In which the hJeetkn b vimlait « 
caused by aneroVs b very Knoos. 

The bnporUaCT cf dependent drainagr ta 
r w r>r Mnp>e»dw ,t It bol ltd tO bjurks of tSa 
(fiophiagm and peritooltb. The d^th or ninth 
Interspace In the posterior arfBary Sne b tk 
common posterolattral anpyema b wfidttUy 

low In adequately drained on pyvmao, which art 

opened foe the obflterarion of a resahal c adly 
the cavity n** ■tovni invuiah^ above the decs 
thus tr^dv^ring that drainage at thb point cas 
caanpbsbedua purpoae. 

The treatment of tubercnloat empyon* b * 
iobject in Itsdi Any paUent with ora in the 
pieoraJ cavity and a bmorr cf InAoaa 
sboold V mspected of having UeA ^ 
tnaXmeot here b not drainage and the dubmw 
CDCOcnlered in caring for lh« b whoa b wj^un 
warrant the rootiiw procedure « 
tnre poor to Instltnting drainage. The 
not aiwayi rrrtaJ cwpnlsnn ero m 
cases but the culture medb wDL It b ihray* 
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necessary, however, to use anerobic as well as 
aerobic culture media m order not to obtain a 
report of no growth 

Hedblom once wrote “The course and outcome 
of an empyema is determined not only by treat- 
ment but also by type and virulence of infection, 
pathologic anatomy, age and general condition 
of the patient, and the nature and gravity of the 
pnmary infection of which it is almost always a 
comphcation ” 

I have purposely reframed from suggesting 
vanous means of accomphshing some of flie ob- 
jectives which to me seem important, but have 


endeavored rather to adhere to the underlymg 
fundamental pnnaples which should guide us in 
our method of procedure m the treatment of 
this disease 

In spite of our best efforts there are some 
patients who will succumb This occurs when 
empyema is only one of the comphcations which 
attend a generalized infection, such as pen- 
carditis, pentomtis, or memngitis Neverthdess, 
as we mdividuahze the treatment of empyema 
and adhere to accepted pnnaples, we will lower 
the mortahty, lessen recurrence, and reduce 
chromcity 
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I T U ImpcacQJt, becaUK of QzniutWnu, 
to ciomore Uan Jut tocch opoa Knneof tbe 
fiwpnfal fc«tuei ol to bro^ a subject u 
card Doom of the cervix enkcBctHom 
ro or em tr tberehaveheen noaperf 
In cnr gcoenl kjoowJed^ ol canco daring the 
paatymr The £act rcmaina, bcwever thataPTcat 
deal of cancer of the ce r vi x can be pcerenfed 
a great man) caaea of extabOihcd can be 
cored through the apphcatko of our prcacnU> 
Lnpecfect metbodi of propfajiaxit and treatment 
cAxcsi or Tta cam: 

Pn^kjiisit In t^te of aQ Out hu been writ 
tea and lald crmrrmmg the prophylaxi* and earif 
diagocrtfa of cancer of the cer^ the ftatu 
molt of the patknta cefened for tnaunent la aa 
bad aa it waa mao> aga Formerir or 
roogUyapeaUcg before 192 1 coortof oorparienta 
were firit seen in a bopel^tuf advanced stage be* 
CBuae of the Metorian prode^ of that period In 
akmpie wtsrda, it waa the fault of the paUenL 
Today howrrer fKnnh« to tbe pcbBdty given 
the a^;ect moat wotnen are Inlorroed of the sag 
RcAhT tymptoots of cancer of the cerrix and a^ 
for egmlna rinn pnxnpUy upon the appearaoce 
ol luch lymptocu and an c%'ci increasing ntimbci 
report for a tenU-annunl namlftirko In the ab- 
•ence of lymptotni. In iplte of tha, the tocred- 
iUe apath\ cd the profeanoo at Urn toward pto- 
phyUrlt and the quite ahople technkpie of the 
reasgoilioa oi eariy cancer of the cervix have re 
(ulted in a geoenl falhire to accord the patieot 
the adequate eramiaatkM whfch the deservea In 
other words, it is now the fault of the mofeaakxi at 
Large that the Inadeoce and mortantv rate* of 
ameer of the cervix ihow hrtie imprwement- 
Tbere are only ivmptooia aaggertrre of eari\ 
cancer 0/ the cervix oc coe p u otcri the appar 
anct rf dbchaire or of blerdlBg icdcpendmX of 
tncEUtroadoo Either of these ahouki promptly 
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atoe the patient to seek competent namkatke 
From the doctors point of xiew the n*w Im- 
porunt factor in the probiem of r^rv-rf qI the 
cemx is that then are a very fr^ntrim ori tad) 
recognixed benign feakni which are definite fare 
ranom of mou cases of cancer of the xaChle 

E rtloo of the cervix, Theae are beteropUria aid 
icopiada, Heu-replaaia comiati of t^ rtpbee- 
mm of normal tqnamooa epiibeCnm by an oct 
growth of cyGndiic-ceJl epitbefrun erf the tjpe 
Domully present cady wil^ the cmical canal 
There area typo the fpoataneoua vanety |en- 
eraBy called eroaioo or ectropicn^ acn cor 
recriy doaktive zume for the conditkci b 
ectrcphloQ,'* nnet the proctsa b one of cut 
growth relhtf than asoratkn or nt tur ni ng 
and the sariety known aa everrioo, wkkk b 
caused by the heailag-o\ er erf the raw airiaca ef 
a Uceraikn by c)iffldric-CES epiihefinffl Instead 
erf the more resatant and appropriate iquamoca 
type. Leucoplaca, roughly ipcaung, ccaabta of 
a localized ktsaUrfd change & the morrm a tk 
dfmlDatioo of the ccQuhr ^Ttcen cootent, which 
U recegnized by its comparittve naDor and by 
its faOure to ihow italnlng npoa tnc appGcatKa 
of todloe, Fortniulely. the vast mayarity irf 
hcim;rfaabx and lencr^dacUa fall to eventuate b 
mahgnancy yet most caacm of the viabJe area* 
of tire cervix have thdr origin it tie edge cf s 
beteropiiala or in a leucoplacic Icskn- 
A IhoroogfaJ) competent gynecolagbt b 
uxoally to deterali* by grosa uapeetko uhethe 
ho b deaGng with a ber^ heterc^rfaria or ulth 
an eariy cancer but If there b any denbt, or D 
the kdoQ bleeds upon gentle trinma, the cc<^ 

r iml gjuecoiogbt inutredUtd) resort* to biop*y 
a defirute mfaxoe ccf dc dagnoii*. Tto v^ 
ample procedure b hartnlcm t tie paU ent in u 
ba -aflabJe to every prictldoocr »iopc**e^* 
tpeculum and a knue. Biopsy b best oooemth 1 
•Karp po cfa forceps capable of removiag i ^ta 
cable ceotlmeter of tbort and ibcnld be Wkrew 
bv actual cauleriiatioa of tie raw aurbcP 
control bleeding and to seal the opened tioct 
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spaces However, biopsy may be done safely with 
a mimmum of equipment The whole procedure 
including cautenzation is mfinitely less painful 
than the Hlmg of a dental cavity and reqmres 
no anesthetic If the lesion under mvestigation is 
benign, simple destruction of the abnormal tissue 
with the cautery, which is best done at a smgle 
sittmg rather than as a senes of partial cautenza- 
tions, practically always results m a permanent 
cure and requires no anesthesia except m the case 
of very extensive eversion or ectropion m sensi- 
tive individuals The effiaency of the adequate 
treatment of heteroplasia as a prophylaxis agamst 
cancer is indicated by the report of i chmc in 
which only i case of cancer developed m over 
2,000 adequately treated cases of heteroplasia, 
whereas 19 cases of cancer occurred in 187 cases 
of untreated, advanced heteroplasia From the 
patient’s point of view the universal apphcation 
of the pnnciple of biopsy in all doubtful cases 
would result in a great deal of unnecessary dis- 
comfort and expense, since it is not possible for 
everyone to be a thoroughly competent gynecol- 
ogist, yet these are tnvial considerations when 
one takes into account the number of advanced 
cancers, the unnecessary radical operations, and 
radiations which would be prevented by umversal 
application of this course of procedure 
The recognition of cancer of the cervical canal 
above the visible portion is a more difficult prob- 
lem and depends upon the methods to be de- 
scnbed under caranoma of the endometnum It 
IS usually possible to determine whether the 
hemorrhage is coming from the cervical canal by 
plugging the mtemal os wnth a cotton-wrapped 
stick and watching for conUnued bleeding 
Trcatmciil In the case of cancer of the cervix 
It IS almost umversally conceded that combmed 
radium and roentgenotherapy is at present the 
method of choice for 2 reasons even in cases in the 
operable chnical stages (i) because fiat cell can- 
cer IS usualh radiolabile, and (2) while a few 
operators have become so adept in radical hys- 
terectomy as to obtain a percentage of cures equal 
to that of radiation, such a degree of skill can be 
acquired only through a long penod of education 
during which the postoperative mortahty rates 
are prohibitive Certalnl^ the occasional pelvic 
operator should never attempt a radical hyster- 
ectomy for cancer of the cemx In the case of 
cxhndncal cell caranoma with its theoretically 
high degree of radioresistance, radical hyster- 
ectomy may prove to be the method of choice if 
at all imssible If a were feasible to determine 
in adaance whether a gixcn cancer is radiolabile 
or not, the choice of procedure would be easv 


Unfortunately, radiosensitivity is not accurately 
indicated by any histological feature, and the 
failure of test radiation induces changes in the 
normal tissues which render operation much more 
difficult and dangerous 

If hysterectomy is attempted too soon after 
radiation, hemorrhage from dilated mi nor vessels 
IS apt to prove troublesome or even insuperable, 
and the impairment of the defense mechanism 
and of the processes of repair often result in infec- 
tion and failure in heahng If hysterectomy is 
delayed too long after radiation, the condensation 
of the areolar tissue and the obhteration of planes 
of cleavage make the recogmtion and isolation of 
the ureters, bladder, and other unportant struc- 
tures very difficult or even impossible 

In the employment of radiation, it is now cer- 
tam that the combmation of radium and adequate 
roentgenotherapy increases the percentage of 
cures There is no generally accepted techmque 
m the use of radium, except as regards proper 
screenmg and the essential factor of the smgle 
massive dose amountmg to 3,600 to 4,800 or more 
milhgram hours The effectiveness of roentgeno- 
therapy mcreases with the voltage of the gener- 
ator and with the proper choice of multiple fields 
of exposure Treatment through a smgle portal 
with machines of low voltage adds httle or nothmg 
to the effectiveness of treatment with radium 
alone Roentgenotherapy of cancer of the cervix 
defimtely requnes close co-operation between the 
gynecologist and a radiologist thoroughly trained 
in the pnnaples govermng this particular field 

CARCrNOilA OF ENDOMETRIUM 

Prophylaxis Smee there are no known fore- 
runmng lesions of cancer of the endometnum, the 
prophylaxis is lumted to the apphcation of the 
pnnciple of immediate biopsy upon the appear- 
ance of persistent intermenstrual bleeding, espe- 
aally m women past the age of 35 As m the case 
of biopsy of the cervix, the vast majonty of cases 
will prove to be non-mahgnant Estrus syndrome, 
hyperplasia, atrophic endometntis, mucous polypi 
submucous or intramural fibromyoma will usui 
ally be found yet the adoption of this pnnaple is 
justified Biopsy of the endometnum can be done 
only through curettage, and there are 2 pomts 
concerning diagnostic curettage which must be 
borne m mind (i) The curettage should . 
every possible scrap of endometnum, 
should be saved, and every scrap s’ 
med microscopicalK The collecbon 
mgs placed immediately into a basin 
the pathologist tremendously through 
tion of masses of clotted blood (2) T 
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PROPHYLAXIS AND TREATMENT OF CARCINOMA OF 
THE CERVIX AND BODY OF THE UTERUS 
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I T b impouible, because ol space 

to do more than jtut toach npoo some ol the 
osentlsl featom so brtnd a subject as 
cardnocia of the cervix and endomKilam 
moreov er there hare been no spectaoilar adrances 
In Qor general kncnrled« of caaccr during the 
3Xiilytat The tact remiiii*, hosrever thataKieat 
deal of cancer of the cervix can be pceventea and 
a great mam cases of estahhshed cancer can be 
cared thnxgh the applicatioo of oar psesenOv 
Imperfect methods of propfajiaih and tremoDent 
cjceca or nre c tavLc 
Pn^jiaxis In snfte of aH that has been writ 
tea and sard conceniW the prophrlaxb and earlj 
diagnoib el cancer oT the cerUx, the status of 
raoat of the patsnti referred for treamwot (s u 
bad as it was many years ago Formerlv or 
nxgfa^ speaking before mastofoorpatjetiu 
were mat seen is a bspe^nJy advanced stage be 
cause of tbe Metonafl prudery of that perfaxL lo 
simpie words, t was the fult of the patient 
Tooay ho»e«r thanks lo the pcbOoiy gl tij 
the subject most a ' uu te u are infoewd of the sug 
restivT symptoms of cancer of the ceiviv and ask 
for rm rnlnntkm procoptb upon the appearance 
of such sympt cans andan exTriaarauagoamber 
report for a semi "nmul examination m the ab- 
sence ol svmptoms. In spite of thh, the iocred- 
DJe apaths of the profesetOQ at large toward pro- 
phvisTis and the quite shnple teamlqoe of the 
recognltioo of cnrlr cancer of the arvix have re 
solt^ in a g c tma l faQait to accord the patient 
the adequate examinatioD which she deserrea In 
other *ords, it is now the fault of the profession at 
large that the mcidenct and moriantx rata of 
cancer f the cervix show Cltle Intprox-emeBL 
There are oolv J tymptoms suggative of eariv 
cancer f the cervix or corpus uteri the appear 
aoce of chscharCT or of Weedmf Indepeident of 
meiiitruaiioc Either of these shoaJJ pronqilly 

p T u unJ ■ tk Sj f— J B eo Ot’^nrlc* and C| wcaSar 
bdor hr lnn1 ri ipM it tta — If 

rkUiSrlp^ la«ti«r »-«a. aJ9- 


ausc the patient to seek competent emmlnstnyi 
From the doctor's pant of new the most Iin- 
portant Uctor in problem ol cancer ol the 
cemx is that there ate i very cotmaon sod esiflj 
recognixed benign Icaioos which are de^te lore 
nmners ol most cases ol cancer of the viiiUe 
portion of the cervix. These are bcteroplasia and 
leucoplaoa. Heteroplasia conslstf of the replace 
ment of oomaJ sqoamoos epItbeJIom by an ent 
grosrth d cytindoc-cril eatbeOotn d the type 
aoaaaDv present only widun the cervxal ca^ 
Tioe are s types the spoaOujeoas variety gtn- 
dally called eroakn or eetroploxi— « more cor 
rectly descriptive name for thu; cmdJtioe Is 
'eetrophioct, ^ since the process is erne of oat 
growth rather t>ein oconstion or out tomlo^" 
and the variety known u everrioci, whkh h 
caused br the healing-over of the aw mrrttea cf 
a Luerabem by cyfladric-cefl cpIthePum Instead 
of the more resistut and appropriate sqeamOBS 
type. Leucopiscia, rooghiy ipesiing, cenritts of 
a localixed ketatosd change m the mucosa with 
duninutioo of the ccUolar ^yetetn contend which 
is rec o gnised by its cesnpaame paBor and by 
its failure to ifaioir staining upon ine appCcatko 
iodine. Fortunaldv, the vast majority c< 
beteroplasiss and lencopuciai fiB to erentaste In 
paligoancv' yet meut cancers of the visOJe areas 
of the cervix have tbdr origin at the edge of s 
beteroplaxia or in a leucoptadc ksiocu 

\ Inoroughir competent gynecologist is able 
usually to detennlne dj gross mspeetJoo ahether 
he b dealing with a benign betcroplasla or with 
an early cancer but if there b any doubt, cs i* 
tbe ieaoo bleeds upon gentle trauma, the ctsn- 
petent p-nccclogist immediately resorts to biopsy 
foe a definite mKroscopa: dlsguosis. Thb vt^ 
simpie procednre b harmlesi to the pati ent sn d 
U a ’aQabie to every pracUlicnei who pcascoa i 
snecohns and a kmfe. Biopsj b best oooc sith s 
soaip punch forceps capable of rttnoviiig^sb ou t s 
cubic centimeter of iWae and ihcnld be foOoww 
b>’ actual csulcnxstioo of tbe raw sarbc« to 
caitrol bleeding and to seal the opened Ussof 
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T he most common endoenne conditions 
requirmg treatment m obstetnes and 
gynecology are those affecting the proc- 
ess of menstruation The treatment of 
these conditions will be discussed in detail, as the 
underlymg prmciples will be found applicable to 
other conditions of endoenne ongm affectmg the 
female gemtal tract 

For Ae rational treatment of any condition an 
accurate diagnosis is an essential prerequisite, and 
so it is m the field of menstrual disorders In a 
number of previous pubhcations (2, 4, 5) the 
work of our group has been reviewed, and a de- 
tailed exposition of the experimental evidence on 
which our concept of menstrual disorders is based 
can be found m these articles (Figs i to 4) This 
general working concept may be stated as follows 
Functional menstrual disturbances can result from 
a lesion m any of the endoenne glands or from 
some general constitutional condition secondanly 
affectmg the endoenne system The endometnum 
mdicates roughly the degree of ovanan involve- 
ment There is no constant correlation between 
the gland affected, the endometnum, or the type 
of menstrual disturbance 
From this it follows that a primarily diseased 
ovary may produce endometnal changes and a 
type of menstrual disturbance identical with those 
produced by a lesion m some other gland such as 
the thyroid or pituitary A menstrual disturbance, 
therefore, is not a disease, but a symptom, refer- 
able to a vanety of conditions To treat all 
amenorrheas ahke is no more rational than to 
treat aU fevers ahke On the other hand, under 
certam circumstances similar treatment may be 
apphcable to such different symptoms as menor- 
rhagia, amenorrhea, stenhty, or threatened abor- 
tion 

The general prmciples underlymg the treat- 
ment of menstrual disorders have been discussed 
previously (3, 5) They are (i) an accurate diag- 
nosis, (2) the rational use of endocrine prepara- 
tions, (3) ehmination of contnbutory disease, and 
(4) evaluation of r61e of radiation and surgery 
In diagnosmg a menstrual disorder, the first 
essential is to distmgmsh between the orgamc and 
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the functional In many cases this is easy enough, 
but in others difficulty is encountered and mis- 
takes are common Small submucous fibroids are 
frequently treated for a considerable period by 
endoenne means Subserous and intramural fi- 
broids are frequently removed on account of 
bleedmg, only to reveal an abnormal endometnal 
picture clearly indicatmg an associated endoenne 
lesion The endometnal biopsy and the utero- 
gram will clear up many of these different prob- 
lems Carcinoma is, of course, an ever present 
possibihty 

After haiung determined that the lesion is func- 
tional, we must determine the gland pnmanly 
affected, as well as any other contnbutory disease 
This calls for a general examination and history, 
as welt as a few simple physical measurements, a 
basal metabohsm, sugar tolerance, and blood 
chemistry studies Goldzieher’s specific dynamic 
action test (14), while recently criticized (30), may 
have considerable value The evaluation of the 
data obtamed will generally lead to a diagnosis 
Hormone assays of the blood and unne are useful 
m the diagnosis of pregnancy, chono-epithehoma, 
and hydatidiform mole With this exception, 
hormone assays are valuable chiefly to the re- 
search worker and his findings must be carefully 
and cntically analyzed on account of the difficul- 
ties inherent m the technique These methods are 
not chnical methods and studies of this type can 
be ormtted m climcal work until the methods are 
further perfected 

In passmg it may be said that much of the con- 
fusion surrounding endocnnology is due to the 
fact that research has neglected diagnosis and 
featured the mterglandular relationships From a 
practical standpoint, much of this knowledge is 
useless to the clmiaan who cannot make a 
diagnosis 

Endoenne products used m obstetnes and gyn- 
ecology are the gonadotropes, the sex sterols, and 
thyroid 

GONADOTROPES 

The gonadotropes are of 3 kmds (i) pitmtaiy, 
(2) chonomc, and (3) equme The pitmtary 
gonadotropes are denved from the gland itself 
and consist of 2 fractions a foUicle-stimulatmg 
and a luteinizmg fracbon Due to the expense of 
prepanng the extracts m suffiaent concentrabons 
relabvely free from other factors, these extracts 
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^ » MjitiTe Uopcy jcjxtft la « cue it 
cQnka DT one ci caidmam of the enckxQettiam. 
lie pattsit liicmld be tieatcd for cutiooctt.^^ 
couije in ecocI tocb iastnaccs Mtt t&fticatk 
curetUgc may be ocoiltci 

EHwooatfc carrttage ibould be done in every 
caK ox pttmeoopnaml na rf r M r it ayt--^- Not Infic 
qoently cariy cardnortta it cBtorvered In Utt 
•enpen^ £mffl a cate which li cUnkally ■nrf 
groidf noo-mnHgoanL The poMlUBty of the 
cxistaKe of graaokwa-ccli toaMr of the ovary 
tbcmJd be taien lato tccotml m e\'eTy cate whko 
b dfokally oce of caraoooia of the eodocEtetnam 
idtb a bbtoldgka] report of h^-perpkala only 
iface in tome cates tbm It do patpaW enlarge' 
ment of the ovary 

r tdmenU Tbe preaeot conttncn la cates of 
cargrwmt of the codoroetThim rematnt od- 
changed, ie. that complete hynerosalplago- 
oopbccectomy o 9 en tbe olthnate peremttn 
of pmcioecit core tad is ntuafly adeqoatc. Ills 
poaifble that the amanohtioD of dau afll hwlb 
cate th&t rooUae postopentiYe Toenigtaratbcrapy 
nay Inocate the perrntagt of cores It b also 
poMfUe that rektlrdy new methods of comUoed 
tadSom and roentgwiiOthefapN mai ttqrpfcmt the 
opexative attack. $bc« caRfoocoa of the endo- 
tmtrioai Qfoally hat a veryalorr rate of hsvasloo. 
It b nnniH-iwir y m the >1X1 majodty of cates to 
carry oat the radical ei rirpatm of the peldc 
■■wnotf tod lyiophatk areas which b required 
in cates of caocer of tbe cervix beooe the post 
operative siartaBt> rate b qtdte krw Itb,Ww 
O'er importaot that the cervix sod onraiis 
ihoold be r e tw e d in eveT> cate, three U b into 
thw ftrccturei that exlenjdoc and iovadoci are 
first apt to occur Roctine microscopic atw^ of 
the msleiial which hat been mno>'e^ espeoaDy 
tbe extra ateriae tissues, thoold be catiied out 
aad If candnomatoos Invatloo brvocjd tbe tnyo- 
Eactrinos hat occurred, the pitieol thoold cer 
tainly receive Intcoiive roentgenotherapy Of 


coorte In looperahie cates or thew In which 
eitra-oterfac invaikti b palpobJe radatkej b 
the only postiUe method of tratmeot 
ca\xnr*rox 

While there bu been a defitdle redndian In the 
l a ddc oce and mortahly of caoccr of the nitret, 
eipcclaDy of the cervix, naiugcd ihrocghoot br 
thorou^il> canpetent g>-D«oiop»ti, the fencral 
mortahty rate from these coafltkmi ihowt huje 
cr no IffiprovcmenL At pcesent thb b doe to tbe 
faOore of tbe peofesiloo at hire to recognbe and 
treat tbe omdldoai prcdhpoamg to cancer of tbe 
Tbfbk arcu of the cervix and to resort to Ueny 
in aB docbtful cates. The treatest hope for redoc 
licD of the rates of fneiamee and mortahty of 
cancer of tbe utems Ges in the rootine 
dcD every 6 months and promptly epon the 
appearance of any boonnal bleedbg or dtadurie 
between these periodic examinatkirtt of aB 
women over 30 years cf age In the recognltMO 
and tnaUnent betejopUifa and iencophda, 
and in the employmot ^ btop^ in all cases of 
doobcful dkgoosa. 

In tltt treatment of actual cancer of the cecvlx, 
enmbfoed raefinm and roentgenothenpy U tbe 
inetbod of cheice. Adequate rDentgcootbcrapy 
requires (i) cmplete ccKipentioQ betwmi tiw 
g}*oevi:Jogbt aad ntBobciat, ( ) ipedal blgb 
voban eqtdptDeit, and Cl) • trehnb^ SDpiw 
Ing w pdadpb of pnper expeauRS thnaigh 
moldpie ponab. 

Collets byatenaalplogo-ocpbomtaaiy re' 
rmbv the geoeraHy c^ted method of cbcict 
in the trratimt of cartiacaBn cf the tsAy 
metrinm. Since thb conditioo does not reqmrt 
the \-ery difficult aad daagerooi exUrpatJen of 
the pd^ lympijatic areas, tbe mortahty rate b 
kra It b posithic that in the futn« the develop 
ment of new prlaipies in tbe appflcatlon of raoi- 
aticD to thb coaStico naav result in Its adeptfoo 
aa the method of choke. 
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atrophic disturbances of the menopause (18, 28, 
41) They are mdicated m the treatment of ova- 
nan failure at or near the menopause or foUowmg 
operation On account of their sedatn^e effect 
upon the nerimus system, they have been used 
extensively in menopausal conditions, although 
the observations of Pratt and Thomas perhaps 
mdicate that their effect has been overestimated 
In spite of this I have contmued to use these 
hormones for the treatment of menopausal sjmip- 
toms and with satisfactory results 
In the pituitary cases, dosages of the estrogens 
range from 1,000 to 10,000 mtemational umts per 
day (in the case of the tablets for oral admmistra- 
tion) or from i to 3 teaspoonfuls per day of the 
preparation known as emmenm For the vulvo- 
vagimtis of infancy the dosage should be 1,000 
international umts each day given m the form of 
a vaginal suppository It is impossible to define 
the amount necessary to control the symptoms in 
the menopause, as tfus will vary accordmg to the 
amount of estrogen produced by the patient’s 
own ovanes The ordmary range of dosage is 
from 2,000 to 10,000 mtemational umts, this may 
be repeated daily In the average case, a weekly 
dosage of 6,000 to 10,000 mtemational umts will 
be found suffiaent, although m some mstances 
larger amounts will be needed 
While the estrogens have undoubtedly been of 
great benefit and have contributed much to the 
happiness of many individuals, certam drawbacks 
exist as regards their use In the first place, the 
preparations are expensive and, m the second 
place, hypodermic admmistration is often re- 
quired This has cut down on their practical 
value These disadvantages have led mvestiga- 
tors to seek other substances having an estrogemc 
efiect Dodds m studymg compounds with estro- 
gemc activity, was much impressed with the sim- 
ple substance stilboestrol (denved from stdbene) 
This substance, while chermcally different from 
the biological estrogens, has all the properties 
which they possess In addition, it is relatively 
non-toxic, readily absorbed when given orally, 
and will be considerably cheaper when com- 
meraally available I have been fortunate m 
having had placed at my disposal a generous 
supply of this matenal, which I have used m a 
senes of 16 cases Three of these were patients 
with severe amenorrhea due to pituitary defi- 
ciency m whom a large amount of estrogen had 
prenously failed to produce menstmation One 
milhgram of stilboestrol each day for 25 daj^ pro- 
duced a normal menstraal floi\ This preparation 

/This iMtenal was ecnerously supplied by E R Sqiubb L Sods 
tlxrough the c»urtcs> of Dr J A MorreD 


has great promise And from my expenence with 
it, I consider it to be the most valuable addition 
to our therapy m recent years 

Progesterone This term has been agreed upon 
as the term which is to be used to designate the 
hormone of the corpus luteum It is now avail- 
able commercially and has been used in a vanety 
of conditions In my own expenence and that of 
others, it has proved to be of some value in cases 
of threatened abortion or functional utenne bleed- 
ing At the present time, progesterone therapy 
must be regarded as purely substitutive in nature, 
although there is some evidence that the corpus 
luteum hormone may influence the gonadotropic 
activity of the pituitary (25) 

Testosterone {propionate) This male hormone 
has been the subject of mtensive mvestigation 
regarding its effect on the pituitary and on the 
female genital tract It seems fairly well estab- 
hshed that short term administration of small 
doses stimulates the pituitary and that prolonged 
admmistration causes a depression of pituitary 
activity (12, 29) Investigators who have studied 
Its effect m the human female have been im- 
pressed by the fact that utenne bleedmg can be 
controlled and checked by the a dmini stration of 
this hormone In a recent study (42), an attempt 
was made to analyze the effect of this matenal on 
the endometnum and it was shown to have a 
marked effect on the hyperplastic endometnum, 
consistmg in a suppression of proliferation and a 
lessemng of the swelhng and edema The typical 
estnn effect on the endometrium (Fig 5, a) was 
markedly altered (Fig 5, c and d) and the histo- 
logical picture was somewhat similar to that seen 
when testosterone alone was given (Fig 5, e) 
Games, Salmon, and Geist have reported that 
testosterone exerts an inhibitory effect upon the 
cychc changes m the human endometnum 

Clmical reports indicate that menstruation can 
be suppressed entirely by the admmistration of 
testosterone and that it wiU reappear in the course 
of 2 months’ time after treatment is discontmued 
The hormone has been used m the treatment of 
d>'5menorrhea (23, 35, 37), mastalgia (9, 23), and 
menopausal symptoms (9, 20) as well as for the 
control of abnormal uterme bleedmg If given m 
excessive amounts it produces a deepenmg of the 
voice and a thickening of the facial hirsutes 
These usually disappear after the cessation of 
treatment GreenhiU and Freed recently warned 
of this occurrence 

THYROID 

This IS perhaps the most useful of aU the hor- 
mones m the treatment of obstetncal and gyneco- 



sat SUKGER\ OTNECOIOGY AKD OBSTFTRrcS 


l»\-c cot u ytt tcfaleved their theoretic*! rtle. 
At the nttnoGit, ifoin a prtcdci! ttacdpoiat, they 
have a limiled nine. 

The choriocic gcmadotic^jea are derived dtber 
from pregtsancy urine or Vnytrian placenta maajr 
reSabiy ttaodanfiied and excellent preparatkcu 
are aniltble. In labcntoiy trdmatt they pro- 
duce OTuiatio*! and coepo* hjteam foriBatiao Ja»t 
ai do the pituitary gonadotropea. They differ 
froDi thcae in that they produce only then 
hitrinfatfoo In the hypo^jaectotnJird Titn\«l 
For tMi reaion they are aoenethoei referred to aa 
the antericr-fdtaltary like hofiooce (A, P L) 
Folknriiig the brilQniit reporti of rarnph^P nod 
CoUlp and hovak and Hard, thcae extracu hare 
been used with vai3dng degrees of au c cej a by 
□unv Inveatigatcaa. Sooie ccnthtDe to cx 
ceptirmal rexulti, whUe otberi, notably Bambten 
(i6), doobt the therapeatfc worth of these twep- 
aratku. Is a recent article (t6) be haa revieired 
the evidecce and It »e« na defcdtely proved that 
they do not produce ovulatloc or atroctoial 
change* in the htnnan m-ar^ or eDcicxnetiiiim. 
Uiider no drcnrcataiLcei can tke> be ccpected to 
cauae ovulattoo In a noo-ovoiating womas. In 
aotmol woioen the prodocttfe ai eoperenanerarv 
carport hai been reported (6 *4, 40) The ncre 
tkn of an iocreaaed amoost of prefecsdio) fob 
Jon their use (t) la ny own practice I have 
focod them oae^ ooder certam ccDditkoa, Thdr 
moet reUahle actios b a gonad-matortef one, 
which b beat tees in male OTptorchidmL Thdr 
ttae b indicated In yoong gir{i with priman ora 
rian faflme and in tbe*e caiea they are of great 
vahie. In eldcriv wcaaen with priiBary ovarian 
falhire, they are of ta* v-atac and may he entirely 
worthhs*. The) are abo oseful (o aeccttdBiy 
ovarian fafhue for their fUmuiatire actloti during 
the rtTTw> when ooe ia waiting for more apeoSc 
tneatares to take effect. On (he whole loo much 
haa been claimed f r thcae prepara ikoa. bu( when 
lated according to their indicatfcta* ih^ are ex 
treoelj uxefnl. Aa regard* da*a^ a coofcrvative 
doae 1* 500 rat nnlu per day wmle the padat b 
bleeding and 150 rat anit* twice a »eA during 
the Doo-bleeding fiiaac. 

Eqatoo gcmadikropei art denved iican the 
*nim of t^ prejcnaat mart. '!!«> ha x been 
osed (or •oQie time out, due (o patent and B ceoalw 
difficultica, thev ha x become commerdallj avafl- 
■Kjf in thb country onl) recently Ih^ hor 
roowt have been reported by Dari* and Koff to 
produce ovulation fa the noo-omkting woman 
when riven fatra ntotnly Hamblm ( 6) and hb 
group ha x not been able to •ecme cnulatloo by 
giving them anbcutaneoualy Thoe prepatatioo* 


are nndoobtedfr potoit and ian-x much to rccom. 
mend them. On accotmt of their cttolae origin 
the dangen of a reactkn naat be coaaideTed. A* 
t ulb dent data accumulate, the} aiD atxkubtedly 

find a pTomincnt place fa the treatment of varioci 
ovarian cccidllloD*. Some favectkaton advocate 
the use of a cotnUnatVn of & endue and 
choricanc prepaatkaa (11 14) R)-iN3g and 
Oatergaard rtcenilr reported coraideraUe facet* 
la the treatment cf ameo o rihea by the adsdnh- 
tratiofi of 2,000 mooae unit* of an coufae gooado- 
iropic prrpiratioo (Antei Leo) daily for 5 dajx 
folded br 5 fafectkai* of 2,000 mouae unlti each 
of an t erior-p 1 1 uj taiy-lil. e honuene ev ay other da y 

nzatoi 

Under thb term are fachided a nmnher d dif- 
ferent preparabon*, *ucli a* the eatrcfccs, male 
bonneoe pceporalicei*, and pregefJerooc. The 
estrtftiii are tmdmbtnll} the moat important of 
the group and are used by practlcafly all prairi- 
Ucd^ The iftdba ticca for their use an laticT 
acQ defined and iaOnre to obaervx these fadla- 
dofia hai led to much indbrrWnate txeatmenL 
Tbeir aclfao if three fold They have (i) a 
ftlBmiathx effect upon the htefakfag bcaioaDe 
ofthepltidtai} (i ) (t) a tedative effect upce the 
Qen'oas*}»mD (yfi) a^ (ri a trophic effect upas 
the lower ppltaTtnct (52) They are, therefore, 
iodtated in the creacsest cf pjtuitaiy taOare 
both OD accooiit of the t«fx that they UhBubte 
the piUdtarr aid because the} make up for 
•eemkry i^efideuy in estrogOL In jdriduty 
taffore it b osaally ^risabie to use thm fa coca- 
tdoaticxi with th\'rold oo a cc oent of the action of 
thb bonocoe open the pltuitai} and aba because 
of the lecEodary Ihyrokl deSde ocy *hkh often 
exist* fa these ixm-*- Thb comUnatJon of estro- 
renic and lh}Tofd bormooes will be fcaind *lb- 
factorv/or the treatment 0/ many pitnjtary cases. 

Hamblen (17) ha* rccenlh reported everDent 
resoJi* from the treatment of meMnetrorrhagb 
b} the cvcDcnl empioyment of lo/vio Intm* 
(KKal 0 jtj of ert m g ea daffr for a period of si 
dsTB folkrecd b} 5 milligram* of pTogestemoe 
dslK for 5 daw ilOTt oi the jaticaU treated 
have had regular period* and aotBe, after the 
cesmtim of treatment, ha x conthroed (0 meo- 
atruatc regularij Thb form of treatment b 
rational when a ppDcd to the pi tul tar} and ovarian 
groop*. If o*ed fa thynrid cases, *ub*ritnthe 
tbeixpy with thyroid wifl be retired- 

On accoont of their ftfaJolauTe effect oi the 
fcnrer genital tract the atrogenk bortoccM hare 
foond a wide fidd of nsefnlnes* fa the treating 
of Tolvcvagmllb of faiaocy (19. * J9J 
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atrophic disturbances of the menopause (18, 28, 
41) They are indicated in the treatment of ova- 
nan failure at or near the menopause or followmg 
operation On account of their sedative effect 
upon the nervous system, they have been used 
extensively in menopausal condibons, although 
the observations of Pratt and Thomas perhaps 
indicate that their effect has been overestimated 
In spite of this I have continued to use these 
hormones for the treatment of menopausal symp- 
toms and with satisfactory results 
In the pituitary cases, dosages of the estrogens 
range from 1,000 to 10,000 international imits per 
day (in the case of the tablets for oral admmistra- 
tion) or from i to 3 teaspoonfuls per day of the 
preparation known as emmerun For the vulvo- 
vagmitis of infancy the dosage should be 1,000 
mtemational umts each day given m the form of 
a vagmal suppository It is impossible to define 
the amount necessary to control the symptoms m 
the menopause, as tis will vary according to the 
amount of estrogen produced by the patient’s 
own ovaries The ordmary range of dosage is 
from 2,000 to 10,000 mtemational umts, this may 
be repeated daily In the average case, a weekly 
dosage of 6,000 to 10,000 international umts will 
be found suffiaent, although m some mstances 
larger amounts will be needed 
While the estrogens have undoubtedly been of 
great benefit and have contributed much to the 
happmess of many mdividuals, certam drawbacks 
exist as regards their use In the first place, the 
preparations are expensive and, m the second 
place, hypodermic admmistration is often re- 
quired This has cut down on their practical 
value These disadvantages have led mvestiga- 
tors to seek other substances having an estrogemc 
effect Dodds m studymg compounds with estro- 
gemc activity, was much impressed with the sim- 
ple substance stdboestrol (derived from stilbene) 
This substance, while chemically different from 
the biological estrogens, has aU the properties 
which they possess In addition, it is relatively 
non-toxic, readily absorbed when given orally, 
and will be considerably cheaper when com- 
meraally available I have been fortunate m 
having had placed at my disposal' a generous 
supply of this matenal, which I have used in a 
senes of 16 cases Three of these were patients 
with severe amenorrhea due to pituitaiy' defi- 
ciency m uhom a large amount of estrogen had 
previously failed to produce menstruation One 
milligram of stdboestrol each day for 25 days pro- 
duced a normal menstrual flow This preparation 

'This XMlcnal tvas penerousb supplied by E R. Sijujbb &. Sons 
tnrou^h the courte3> of Dr J A. Morrell 


has great promise And from my expenence with 
it, I consider it to be the most valuable addition 
to our therapy m recent years 
Progesterone This term has been agreed upon 
as the term which is to be used to designate the 
hormone of the corpus luteum It is now avail- 
able commercially and has been used m a variety 
of conditions In my own expenence and that of 
others, it has proved to be of some value m cases 
of threatened abortion or functional uterme bleed- 
mg At the present time, progesterone therapy 
must be regarded as purely substitutive in nature, 
although there is some evidence that the corpus 
luteum hormone may influence the gonadotropic 
activity of the pituitary (25) 

Testosterone (propionate) This male hormone 
has been the subject of intensive invesbgation 
regarding its effect on the pituitary and on the 
female genital tract It seems fairly weU estab- 
lished that short term admmistration of small 
doses stimulates the pituitary and that prolonged 
admmistration causes a depression of pitmtary 
activity {12, 29) Investigators who have studied 
its effect m the human female have been im- 
pressed by the fact that uterme bleedmg can be 
controlled and checked by the admmistration of 
this hormone In a recent study (42), an attempt 
was made to analyze the effect of this matenal on 
the endometnum and it was shown to have a 
marked effect on the hyperplastic endometnum, 
consistmg in a suppression of prohferation and a 
lessenmg of the swelhng and edema The typical 
estrm effect on the endometnum (Fig 5, a) was 
markedly altered (Fig 5, c and d) and the histo- 
logical picture was somewhat similar to that seen 
when testosterone alone was given (Fig 5, e) 
Games, Salmon, and Geist have reported that 
testosterone exerts an inhibitory effect upon the 
cychc changes in the human endometnum 

Clmical reports mdicate that menstruation can 
be suppressed entnely by the adnumstration of 
testosterone and that it wiU reappear m the course 
of 2 months’ time after treatment is discontmued 
The hormone has been used m the treatment of 
dysmenorrhea (23, 35, 37), mastalgia (9, 23), and 
menopausal symptoms (9, 20) as well as for the 
control of abnormal utenne bleedmg If given m 
excessive amounts it produces a deepemng of the 
voice and a thickening of the faaal Inrsutes 
These usually disappear after the cessation of 
treatment Greenhill and Freed recently warned 
of this occurrence 

THYEorn 

This IS perhaps the most useful of all the hor- 
mones in the treatment of obstetneal and gyneco- 
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iher from the tnilh. It is best aJaars to start 
sriib a HDaD dose sxh as grain etch day and 
( coDUBue thb dotage for a period of 6 aMx 
al srhkh time the melahohsin is detemlned ijh 
the doMge iaer m td h to ^ gnin. At the 
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giiTH to this imnner Tiro pofoti should be e»- 
peciaBt stressed. In the first pface, thee is rery 
lieqaenUy a paradorkai fail in the basal meiabo- 
Usm is spfte of marled cfinkal ImprcneimL 
loumuii and Rhea consider thn a si^ confins' 
mg the dragixiais and rndkatlsg good results. In 
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CoietUge is b\ aD oikb the best waj t ticT) the 
bleedo^ n onkr to ado* specific measures to 
(ale effect In additioo, the eodcnietrteni thus 
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Fig s 1 °f testosterone on cxpenmentally produced endometnal hj-perplasia in 
the guinea piR a rndometnum of castrate guinea pig w hich recen ed 0 s international 
units of theelin dad) for ss da)-s b Endometrium of castrate guinea pig which re 
cci\ed O5 international units of theelm dad) for 40 dias, uterus remo\ed 15 daas 
after last injection of theelm c, Endometrium of castrate guinea pig which received 
6 s international units of theelm daiK for 4oda)s, followed b) 6 5 international units 
of theelm plus i milligram of testosterone propionate dad) for 1 5 da)^ d, Lndometnum 
of castrate guinea pig which received 65 international units of theelm dad) for 40 
da)s followed bv 1 milligram of testosterone propionate dadv for 15 da)-s e, hndo 
metnum of castrate guinea pig which received 1 milligram of testoslcronc projiionatc 
daiiv for 14 davs f Cross section of uterus of castrate guinea pig which received 
f) 5 Intematinnal units of theelm dadv for 40 davs followed bv 6 5 international units 
of theelm plus i milligram of testosterone propionate dad) for 15 da)-s g Cross sec 
tion of uterus of castrate guinea pig which received 6 5 international units of theelm 
dadv for 55 davs 


ol)tainc(l IS valuable in ruling out carcinoma and 
in determining the degree of ov anan inv oh ement 
In certain cases, after consideration of the repro- 
ductive function and social and economic factors, 
as well as the pelvic lesions, livslerectonn asso- 
ciated with endocrine thcrajn is the most satis- 
factorv means of treatment I find nn«elf more 
and more frequcnlh resorting to hvstercctonu 
in those cases in which then, arc associated pelvic 
lesions, such as jiridapse or cvsiocelc, jirovided 
there Is no desire for further pregnancies \ aginal 
hvsitaetomv is the procedure of clioiee under 
these cirenimst.anccs 

Radiation can be of tvjies either stimulative 
or diprcssive Stimulative radiation to the ov a- 
rii's has prexluced gvH-Ki results in the hands of 
Mi?er l.jl and otliers intl the dosages icconi 
mended apinrentlv can do no hirni The mearh 


anism, however, is somewhat open to dispute and 
much still remains to be learned concerning this 
form of treatment Destructive radiation of the 
tvpes cmplovcd near the menopause, of course, 
will stop the bleeding and will make the ovarian 
failure complete In a certain carefullv selected 
group of cases, this is undoubtedlv the method of 
choice, but it should not lie used in the vounger 
age groups or in those cases in which the v ell 
known contra indications evist 
Fibroid tumors arc a frequent reason for pelvic 
surgerv It lias been shown reccntlv bv Nelson 
andprcviousK postulated bv \\ itherspewn that 
these tumor- hav e an endoenne significance Not 
infre-qucntlv we remove the tumors and ovanes 
and «to;i the bleeding but increase the elegrct of 
endiKnne imbalance It is there lore, v ell to re- 
member that surgerv or destructive radiological 
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THE MANAGEMENT OF PELVIC DYSTOCIA 

ALFRED C BECK, M D , F A C S , Brooklyn, New York 


T he management of pelvic dystocia at 
the Long Island College Hospital has 
undergone considerable change dunng 
the 27 years of my association with that 
institution These changes were effected in 3 
fairly distmct penods The first penod, 1912 to 
1918, was characterized by the relatively large 
numlier of destructive operations that were done 
on neglected patients The second, 1918 to 1928, 
covered the time when we were attempting to 
determine the value of the low cesarean section 
It also was influenced by the work of our prenatal 
dime The third penod, 1928 to 1939, began the 
inauguration of our present routine Since this 
routme is the outcome of the lessons learned in 
the first 2 penods, it may be well to review 
bnefly some of our observations made at those 
times 

At the begmnmg of the first penod, 1912, our 
prenatal dime was started, but in spite of the 
painstaking work of its personnel a large number 
of our difficult hospital patients failed to avail them- 
selves of Its advantages The ignorant foreign and 
negro women in our distnct usually refused our 
services until their midwives sent them to us after 
several days of labor had shown that spontaneous 
dehvery was impossible Our worst cases of pelvic 
dystocia, accordingly, were admitted many hours 
after the onset of labor, long after the membranes 
had ruptured, and after many vaginal examina- 
tions had been made Almost all of these emer- 
gency adnnssions were potentially infected, and 
in many evidence of intrapartum sepsis was al- 
ready present When the child was dead, as it was 
in most of these cases, delivery was accomphshed 
by means of some destructive operation Occa- 
sionally, however, the child was alive and in good 
condition In such circumstances, the patient’s 
religious objection to fetiade and our reluctance 
to destroy a hvmg child compelled us to resort to 
cesarean section m spite of defimte contra-indi- 
cations to this operation While some of these 
destructive procedures were done with compara- 
tive ease, others were extremely difiBcult In the 
difficult cases I soon learned that the uterus 
might be ruptured easily, that the cervix and 
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vagina might be traumatized extensively, and that 
many avenues might thus be opened up for the 
widespread dissemination of any infection that 
was present Therefore, if the patient survived 
the shock and hemorrhage incident to operation, 
there always remained the chance that she might 
die from puerperal infection Even when the 
operative procedure was an easy one, the patient 
occasionally died because her condition at the 
time of admission was too poor to stand any 
operation 

While the instances m which cesarean sections 
were done on these neglected patients were not 
numerous, they were sufficiently frequent to dem- 
onstrate the results of suprapubic delivery in 
such circumstances Often the patient would re- 
cover from the immediate effects of the operation 
only to die from the abdominal calamity which 
occurred when the infected utenne wound broke 
open 5 to 7 days subsequently Our experience 
durmg this first period, accordingly, left us with 
the following definite impressions (i) That a 
destructive operation sometimes requires more 
skill than is required for the performance of a 
cesarean section (2) That a destructive opera- 
tion cannot always be done in a neglected case of 
pelvic dystocia without nsk to the mother (3) 
That cesarean section often can be successfully 
performed m these cases (4) That the nsk to 
the mother, however, is too great to warrant the 
use of cesarean section if she can be delivered by 
any less dangerous procedure (5) That the neg- 
lected patient’s condition may be too poor to 
stand any operative procedure (6) That neglected 
cases of pelvic dystocia are best treated by their 
prevention through adequate prenatal care 
Dunng the second period, the number of emer- 
gency cases was greatly dimmished Due to the 
growing influence of our prenatal chnic, the ma- 
jonty of our cases of pelvic dystocia then came to 
us before they went into labor Antepartum 
measurement of them pelves was thus possible and 
the management of their labors was planned be- 
fore they entered the hospital The improvement 
m our management of pelvic dystoaa, which 
should have resulted from this good work of our 
prenatal dime, however, was vitiated to some 
extent by our unfortunate expenence with the 
low cesarean section The results of this operation 
m potentially infected cases were so good that we 
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were rmiM Into beflevin* tliii procednre to be 
Mlei tian It rally b. A Uuly *ei«* ol cun 
aeggowUted in vhkb tbe optfUko mt «V)re 
Ule In. Ubor, long after ibe njembnina bad rap- 
tined, and after Tigiaal ezamfoadoGi aod mamiv 
ohttcrri bad been made. In tbne caaet, tie 
rnultj rere to good that we felt ^oUiiied In fWn* 
bB of our borderHoe osa of cooLracted pehdt a 
fun tat of hbor ihu 1 mean that the labor 
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folly dOated and the patlot had ihenm by aev 
eralhaanaf good aeco^aUge palm that the bead 
ctnld or could not paaa thro^^ tbepehda. Ifafta 
fudi a tat the bead failed to enlei the pdvu. a 
krw cm ran aectlOQ wu done After a cotuMer 
able eiperlence, we learned that cur etxlr radta 
were too rood to be trueisd we werecompeDcd to 
concede lioit aai the krw technlqDe did not pro- 
tect the patient the baorda which ac 

company ceurean aectkn pezfonned kxtt after 
the time for Ita tafe performance baa pataecL Thoa 
It ma) be men that btftexd of opendog upon 
negleoted emergenc} patlenU, aa we did in the 
hnt period, ve Defected our own patlenta and 
then operated opoa them. Tbb mmabe la oar 
fooner routme ii frankly adtnawledged aod It b 
imped that othen may prodt by la pubSatko 
While one piatBter wort wftb the low emrean 
Mctko revealed the Qmlntlaea of the opentbo, 
it abo demoDjtnted the swJoe of thb terfanlipe. 
^Itbougfa the opentloD cannot be dooe without a 
t to 5 per cent ruk after the patkst haa been la 
udxr 14 boon, or after the metobtajMs have been 
mpturedmanyboQra or after a number of Ttiinal 
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patient^ had loto i5hoanofbbare>'eQthaafb 
the membrane* have been ruptured for aeveral 
boort, provided no vaginal has been 

made the labor hu been cocducted whb care. 
Oar obamwtkc of these patients during a ral test 

of labor abo tao^t us that ft b posable in the ma 

tori ty of borderline case* to tefl whether or not the 
lieaif win enter the peW* loog before a full test of 
labor hj* been copipleted. From the expericoce 
ndned during thb second period, we accordinglv 
kamed that () even the low ceerearj seetko t* 
not safe when It b dooe too bte to bbor kog after 
tbo menbrane* have been ruptured and vaginal 
manfpulmkni ha t been made- (*) The low 
ceaorean sectioo can be dooe after otoxyboursof 
labor ertn when membrane* have been roptnred 
several hours If no vaginal oandnatiooi are made 
and a good techniqoe b foQcrwed ihrooghool trial 
period- f3)ThatafuDtertQfbboi»notneces*aT> 
m tie majority of bordeitlne pelvic contriakoa. 


After having thus Jeanwd the QmJt»tioci of the 
low cesarean lectioo- the risk in pdvic dystoda 

wa* cixuidmbJy dlrnfnbbed In the third period by 

ebmln a ting the complete test of labor In the ma 
Jodty cf cases in which h formeriy was osed, aod 

by labiatutiDg for It a trial hbor which wasDotto 

exceed rj boors whenever cesarran Kcticn was 
omtempbted Sbee thb change marled the b- 
auguraikn of ctit pr esent rootine, I ihaD nor 
dbcuu CTir present leaching cewerning the min 
agauent of pdvk dyitoda. 

Df raarii Unlfl recently the dbgncais was 
made by means of external and Inter^ pdvim- 
etr> exaurivel) and thb means of ascertiiniBg 
the die of the pelrb b atlH the od) method 
avaJlahle t moat practftknef* The ordbaxy 
ecte ru aJ mcasaieroenU, because of their 
variatkea In women »d[h Dortoal pehei- are of 
Ihtle cc no valoe, unless they are markrtl) con- 
tracted, except as a of dlSettntbtlig be 

tween the didaent types of contractloa Itote 
important are the dkgocai conjugate which a 
tends from theln/cnarinatgin of tla lynipfnwb to 
the promCDtoTy of the saenun, and the bdichb] 
eflan^er whkh Bes be t ween the bcfabl tubertaj- 
tks. li the dkgonnl conjugate measares i t 
eaatimeten cr over the Inlet cf the pelrb is nil 
probtbQity b ample and etu^geme n t of the bead 
ma) be antidpstra nali^ the chQd b brerr than 
nonnal lihnrbe the cn tint basnaDysoSantly 
large wbromr the dbmeler exceedi 8 

ceadmetm ‘Cnicrtimately much esperiena b 
oeceMury before these mean Tnunts cm be uade 
vrlth any degree of accaracy For thb reason, 
many errors are made la ordinary practice and 
rases cf pefvfc dyitoda arc not reerjafrrd ontfl 
the patknt has shown by a prolcogcd bbor that 
the bead cannot pass through the pcMi. Tib 
rmlortiniate drcomstaace ndAt be avcided U the 
average prartitiooer would have competrat 
obMetiic consollatkc to rule ent the powibGity 
of ccphalopcMc dbrnopoftke whenever the head 
in ■ primigiavldtt It not fired In the pelvic inlet 
at the ooset of bbor or ahenever the abdanen 
b pendulous or overridiM b present in any 
priodparous bbor If tarifith?* lax satbbetesy 
pdvk reentgetK^Tums are avaibbW the pelm 
may be rneaiur^ acconfing to the method of 
Thnms or that of Caldwell and Uoky Therewills 
ai these roentgencgrinfilc stutCe* are so j^ombbif 

that an extetmoo of thdf use to CTciy iirahkera 

□ranlty In the cou ntry may be pwedkled. Wneii 
thb occurs, It b to be hoped that every wraaa 
will have the dw of her privb determined by 
means of roentgenography fcefeve she b mairiedw 
when she becoma pregnant just as she fa having 
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a premantal or a prenatal Wassennann test done 
at the present time in some states When this is 
done, all cases of contracted pelves will have suf- 
ficient warmng of possible dystocia to lead them 
to seek the services of a well trained obstetrician 
for their confinement 

Delivery Whenever the anteropostenor diam- 
eter of the mlet as determmed by means of the 
diagonal conjugate or by means of roentgenog- 
raphy IS 8 centimeters or under, the child is de- 
hvered by cesarean section before or at the onset 
of labor, unless the labor is premature and exam- 
ination shows the head to be small While it is 
possible that a hvmg child may be bom through a 
pelvis with a tme conjugate of 8 centimeters, the 
chance of its not gomg through is so great and 
the nsk of elective cesarean section is so shght 
that we are justified in resorting to suprapubic 
delivery at the time when this operation can be 
performed with the greatest safety 

Unfortunately, most of our cases of contracted 
pelves have a true conjugate between 8 and lo 
centimeters in length In these the possibihty of 
dehvery through the natural passages is always 
present and becomes greater with each half centi- 
meter increase in the anteropostenor diameter of 
the pelvic inlet Because much depends upon the 
character of the utenne contractions and the 
malleabihty of the head, it is our custom to allow 
women with such borderline pelves to go into 
labor Soon after the onset of good contractions 
an attempt is made to force the head mto the 
pelvis and the cephalopelvic relationship is deter- 
mined by a modification of the method of Mueller 
An assistant makes pressure over the fundus of 
the uterus and in the axis of the pelvic inlet while 
the examiner grasps the sides of the head with 
one hand and attempts to force it mto the pelvis 
At the same time, he notes by rectal palpation 
the effect of this maneuver on the descent of the 
head If the presenting part can be forced to 
within a centimeter of the level of the ischial 
spines, deliver} through the pehns is awaited If, 
on the other hand, the head cannot be forced mto 
the pehns and a considerable portion of it over- 
ndes the sjnnphj^is pubis, the child is dehvered 
bv a low cesarean section VTien the head cannot 
be forced into the pehns and little or no o\ emdmg 
IS present, labor is allow ed to continue in the hope 
that sufficient molding max occur to permit en- 
gagement Sex eral hours later, this maneux er is 
repeated and the relationship of the head to the 
pelvis IS again determmed If at that time, no 
progress has been made, and the true conjugate 
is less tlian 9 centimeters, suprapubic dehxery^ is 
deaded upon VTien the measurement is 0 centi- 
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meters or over, the trial labor is continued even 
though no progress has been made From this it 
may be seen that cesarean section is favored when- 
ever there is no progress and the measurement 
IS only shghtly above the upper limit for an 
elective operation, while delivery through the 
passages is antiapated m aH other borderlme 
cases This trial labor, however, is tenmnated 
withm 15 hours after the onset of labor and xvithin 
4 hours after the membranes have ruptured m 
all cases m which cesarean sections are contem- 
plated In other words, the decision either for or 
agamst cesarean section must be made at some 
tune xvithm these limits Stereoscopic roent- 
genographic observations dunng the course of a 
trial labor are of value As the use of this method 
IS extended and our expenence grows, these accur- 
ate roentgenographic studies should assist greatly 
in the management of difficult borderlme cases 

In outlet contracbons, the posterior sagittal 
diameter is measured Whenever the sum of this 
measurement and the buschial diameter is under 
15 centimeters, elective cesarean section is done 
Here agam, the more accurate roentgenographic 
techmques offer considerable help in that they 
correctly show the length of the symphysis, the 
acuteness of the subpubic angle, and the size and 
shape of the sacrosaatic notch Theur use, ac- 
cordmgly, may prevent some of the cases of 
“failed forceps” which occasionally result from 
too great a narroxving of the postenor region of 
the pelvis 

\^ea the routine outhned is followed in the 
management of labor in contracted pelves, most 
women are dehvered through the natural pas- 
sages Labor is conducted m the usual manner 
with the exception that vagmal examination is 
avoided and rectal exarmnations are restneted 
whenever the possibihty of cesarean section is 
considered 

Forceps may be reqmred as they may be re- 
qmred in any labor and the mdications for their 
use do not differ from the ordmary mdications 
They are never apphed until after engagement has 
taken place If it is good practice to refrain from 
the use of forceps before the head is engaged in 
cases xvithout cephalopelvic disproportion, it can- 
not be good practice to apply them wfien the pel- 
xns is contracted and failure of engagement fol- 
lowing a test of labor demonstrates the need for 
either reducing the size of the head or dehxenng 
from above Eorable efforts to drag a head 
through a pelxns that is too small cause irreparable 
damage to the mother and result in the death of 
the child High forceps, accordinglx, haxe no 
place m the treatment of pelvic d}*stocia 
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The fact that the bead Id breech pnaentatloQ 
cnten the peJvii with relatlvrtj’ nnilfer cQain- 
etm than m vert« cues fcmeriy led Kxoe ob- 
ttetriciaat to reconuDeod podalic vmfoD in the 
treatment of contracted pelve*. While the after 
comlai bead may be regarded as nwre wed^ 
shaped and m rjiid ertractlons ihocld enter U* 
pdrls more readlJy It ekes not have an c ro oc tn 
nlty to become molded and accordlagH u moch 
leas advantageous than an ODttxalng bead. The 
old recommajdatko that tctsIoq be done for 
moderate d eg r ees of pdvlc deformity therefore, 
b not sdrb^ and venkc b limited to those 
emerjrndes which teooire rapid deGvety faefote 
the bead b engag^ bat lo which the head b 
thought to be suSdcntly anrH to enable It to 
pass through the pelvb. For dmBar reasoo^ the 
problem In cootracted pelvei b mace dimcolt 
when the breech pceaeots. In these cfrcumAanccs, 
the cephafopdvK rebtlouhlp cannot be ascer 
taioed antB the aiteicraning head iracfaci Um 
peMc brim. When marked d Upr oportkia Ii not 
recognued rmtH tbb stage of laixr b reached. It 
is too late to consider soprepobic deCveiy and the 
child b lavtnahfy lost Tab loabOitv to atndr 
the fit of the head Into the peMi wfaa the breech 
presents ihould lead to more freqamt resert to 
cesarean secUon than has been reemmesded lo 
the rtnllae sns^sted for vertex cases 
lodueBoe of premature labor imcraettKeably 
sjfores a hrger mzmher ol Inirapemc dehverles 
thaw the plan ontEaed bat It b aceocspaaled by 
a high fetal mortaJlty In many tnitaece*. tl» 
chDd b Boaller than aatkfpated and the problem 
of bnngbug ^ a ■ma.n premature Infant b en 
countered. Smee the rbk to the mother and 
chOd b so slight when the rootioe described b 
followed, we bdreve It to be preferatJe lo ooe hi 
which a lam piroportkxi of the bafants are loat. 
The Indnctwo of prennture labor accordingly, 
has not been coendered in oar management oi 
pehtc dTJtooa. 


stTvaiuta 

r The possDJbty oi pdvic dj-rtocjs sbooid be 
reaagnisea bv measarement of the pdvfa during 
the preoatsl period. 

2 Eitemal measuroucnti are ti Buie value In 


detcimfnlng whether a pdris b cr b not con- 
tracted. 

3- The dbgDoab depends iqxB the Icogth of the 

dJagoaal coojagate and llw bhachfal^ametra, 
or open the measarementi obtained iy one of tl» 
accurate roentgcoocraphic technlqoei. 

4. It b to be bep^ that ertry woman wDl 
have the sbe of her pdrb determined by means 
of roentgenography before she b married or wben 
she becomes pregnant Just u sbe b having a 
premarital or prenatal u userounn test at 
ibe p res ent time. 

S Elective cesarean sectltm b advised aben 
the true conjugate diameter b 8 centimetm or 
under 

6. Borderime cases of peWc ccntractioo ire 
given a trial labor and the iWtiL-w< either lor or 
against cesarean section must be made within 15 
bouii after the onset of labor and within 4 boon 
after the membranes have ruptured. 

7 The use of st ei eos co ptc rocntgoxignpbk 
stm&es In the course of the trbl labor b advued. 

8. \ fuB lest of labor b not nccesmy In the 
majority oI bcrdcriinc pdvic coobaetbos. 

Q The low cesarean section U not safe when It 
b«]0(»(oohtebbbor kaw after the membranes 
have bees ruptortd, and after vagloal monipob 
tlons have bm ns^ 

to. It b a rekUvely safe pro tedme ahen It b 
(kne within to to 15 hours after the ooset of 
labor and within 4 boon after the msohnnes 
have r u p tu red, provided no vaginal rwulnatiaai 
bavT bm and a good trdudqoe has been 
followed thropgboot the trial bber period. 

tt A destraetrre operatfcsi socoedmea teqrdrei 
more sfcfU than b required for the performance <rf 
a cesarean sedico. 

t» A destructhr opeiatioo canntA ilwa>s be 
done In a neglected ease of pelvic d)-itncb wUh 
out rak to mother 

j Even in Defected cases, cesarean seeben 
often can be performed lacccsifallT Iwt the rbk 
to the mother b too great to warrant hi use In 
such H T fnTT>4iTwx If ihe can be dehvered by an> 
less donrerous procedure. 

14. ffigh ftmaps, podalk venioo and the In 
docdOD of labor are not recommeoded la the 
management of contricted pclvts. 
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T HERL are onl\ 2 lo\ic slates due to autopsj in death from h\ [lertmesis graaidaruni 
prccmncr lu’pcrcmcsisgriMdarumand If the ohstclricnn will fjucstion patients ujih 
edampsn Ihconh factor in common i» Inpcrcmcsis, lie in ill lie surprised to find out lior\ 
tint both are oeuhr m origin tint is, frequcntle he can elicit a histon of allergt in the 
both ha\e tlieir inception m placental tissue, but patient or her antecedents Scecral jears ago 
because of the time of inception m the short life tlic unter made an attempt to desciisitne these 
span of chononic tissue, the substances formed iialicnts bs injecting bloixl serum from the hus- 
and the saanptoms resulting arc as difTcreni as band The results were not salisfactors enough 
those froni ingestion of unnpe and oeerripcapphs to warrant the continued annojance to the hus- 
A\hilc placental tissue remains sucli from the band or the loss of time spent m jirocunng, kccji- 
first thread like mUus to senescence, it undergoes mg, and girmg the serum J^ter a sterile milk 
remarkable changes in the rate of cell jirolifcra- preparation a.as uscti with about the same result 
lion, function, and appearance An animated Since then much progress has been made b\ the 
picture of the first 10 weeks of placental dc\ clop- allergist in tlic method of descnsitiration It ma\ 
ment would displae action abo\c all ebe It be iJiat their scniccs can now be enlisted so that 
rapidh attains a high weight ratio of orailar this method of treatment can be giacn a fair trial 
tissue to cmbia 0 Phis ratio is reeersed later but Ihe psechogcnic factor in lijpcremcsis must 
in a more gradual manner There is marked pro- nlwax'S be taken into consideration, but the as- 
lifcration of chononic epithelium, rapid dceclop- sumption that it is the sole cause is as unscientific 
ment of ferment bcanng ceils, and arrangement as it is unfair and unsxmpathctic It can be seen 
of the samcatial cells o\cr tlic laser of I^anghans readilj that economic stress or failure of social 
There is also complc': structural arrangement of or marital adjustment might be tlic conscious or 
the \ilh permitting osmosis with the malcnial suliconscious motiec for not desiring the preg- 
circulalion Real earlj the placenta, in addition, nanej It is an interesting fact that main of my 
takes on w ith Uicpituitarj the function of tlic for- patients with InTiercmesis hate been unusuallv 
mationofagonadotropichormonc It isdunng this bright women with slight paranoid personalities 
embra onal period of the placenta lhathaperemesis In other words, it is the jiotcntial career woman 
deaelops It is during advanced age and senescence who probably suliconsciouslv rebels at the sclf- 
of placenta that eclamptic lovcmia dev clops negation of marriage, and Uic prospect of com- 

For a number of >ears it has seemed to the plctc nihilation w illi reproduction I am unwilling 
writer that the most tenable thesis as to tlic cti- to admit tint even in these cases the psvchogcnic 
ologj of h>*pcrcmesis is that during this penod of factor was the sole cause To conclude that the 
rapid development of Uic placenta, a specific pro- vomiting which was carried on to dchjdration, 
tern substance, of which Uic svnevtial cells mav starvation, and death was produced solelv bj a 
be the clnef component, is thrown into the mater- psvchogcnic factor, would require that the au- 
nal circulaUon This protein substance, which is tops) of this patient be the same as the autopsy 
cTOgenous, could produce the sjmptoms, the findings in cases of starvation 
ovmm is parasitic This protein substance might 

act b) reason of its molecular structure, its l)tic amptic tovpmia 

action, or bv possessing aggluUns, as it might in We believe that pre-eclampsia, as characteriyed 
casi^ of incompatible blood groups m parents b) hypertension, is caused by prolcinogenous 
If the foregoing could be the basis for moder- amines, cspeciallv tvraminc, and Uiat eclampsia, 
ately severe nausea and vomiting, one might characterized by hypertension plus capillar) 
postulate that in an allergic individual, the c\- spasm, is an allergic reaction to Ihe same amines 
treme scnsiUvitv to foreign proteins, combined Young, in 1914, was Uie second worker to point 
with dehydration, starvation, and vitamin de- out the significance of placental infarction with 
ficiency, could produce the pathology found at reference to tovcmia Young contended that cell 

Pt«cnted m the Simposmm on Obstelocs end Gynecology be m the infarctcd area ev entuated in split 

‘'"i College oi Surgeons, proteins Which Caused the symptoms In 1927, 
Phibdelpina October .6-eo rgjo 1928, and 1929, Dr H O Nicholas, head of 

SI3 
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Deptrunait ol Biocbemlitry Eke Imtitate Dr 

Robert A. Jotnwoo, nj iBodate, tad tto writer 

(jo ji 13) lUrted to wbere loong left off witi 
toft tpUl pTotetoft, ud bc^ bkicbcmkil analjK* 
of the blood, orioc, voautoj ind pliienu» from 
edimptic patient*. Ue took Advantage of the 
ex b a i atlre irork of Ilanke tod EoesNier (1 on 
protelnogenooft aalr^ »hkh ataa doe* at the 
UnhTTiitT of Chicago froci 1931 to 1916. Thl* 
work will be referred to later Spedmeoft were 
ffm eamlacd for the 

toxto, bot Dr Nkholas wa* never abk to «t a 
pcaitive reactioo. Tjraajlno wa* Deit, and the 
mat ret c tun wa* ob taloed fnaama terial gathoed 

bv gastik laTi^ This had beep done at the 
ftoggeatlon of Dr CaldweO, who itated that 
vtiAtevcr tbe toxto was, the fastric otacna wa* 
lostramentaltoltseUmtoattoD. Thl* wa* foihrired 
later bj pcailhre tyramiite reactkca for thk 
eclamptic’* blood, placenta, and urine. In 936. 
Muller and Girvaerta found (jramtoe to tf* Uom 
• enun and certbioqkhial toild al eclamptic pa 
tint*. Also to the tame year Leoper ana Lcmre 
found tyrapitoe to the blood aenim to cates of 
hypertaitun. For ogx paipoaea we *»ropdated 
that part ol the work « Haoke and KoeaileT 00 
peotehugeoaQa afldoea vhkh showed that then 
an fttniu of pathogenic bacteria wfakh to cut 
tnn media, caverta htotldlDe Into hktamtoe. 
and tyro tlo e into tvramloe Thk cooveriuo wa* 
due to eoxytnk tenon, Pure ttraJna were spedffc 
to acdon that is, an orgnnkm capable a pro- 
dxtdng tynuntoe cook! not prodoce hifttaaitor and 
vice NTrsa Over 80 organlsma were foimd to 
ponoa this qoahty notabl)’ varioc* ttratosof 
Badlhts cofi and Streptoooccps bemoljticaa 
Any theory a* to tbe edokigy ct edimptei must 
fT ptatn the cocumdy o b rerved facts, namely It 
occurs only to tbe human fonale a placenta must 
be preaeat, or a symptom contionlty with a pla 
cent* the concCtxiQ Is more common to primlp' 
tras, twins, crrenrelght batoca, and polyhydram- 
nioa its tomdencsiiiawses daring or /oQowliigres- 
prraUOT epidemus and It foCowi severe Ba^os 
toil Inlectktift too freqaeotly to be accidaiUl 
It Is our theory that the apngfat poticfoo, which 
IS maintatoed oolv by the hcnoan female, often 
canses veDou* back pr es s u re, as shown by vari- 
cose veto*, bemorrhioids varicotlUei of vulva, 
vagina, and broad Ggamaita This vetwus back 
pressure of tbe upright poaftioo k a factor ondCT 
certain coaditSooft preisure to can^g altera 
DoQS to the uteroplacental drcalationa, that b, 
staab to tbe tot errinoos spaces Tbesc coodltko* 
are, first pr rgnanrW , late pregnandcs, large 
babies, p^ydrasuiioL When these areas of 


■taih devdcpp and are maintained fer wne tioje, 
tbe chorionic ceUi are deprived of noorishmeet 
and die. Cefl antolynj then follow*. Thechori- 
ooic dsKte b reduced to lu amtoo-add centmt, 
just as liver tbaoe b reduced to aente yelkrw 
atrophy with the prodoetioo of trrduo-aiiia. Let 
me aay hero for the purpose of cftrl/yln* our *0 
called “droul nt ory tosolta, ct which Infaretioo 
b often the visible resol t, that we do not ^re 
tofarettoo the Importance which we fonnerfy tBd. 
Dr \kholaj foentd that tyrorfn* accounted for 
*-ad per cent of tbe dried viight of pioOTtal 
tisaie. Hence, a few scattered areas of ataiia with 
oO aotol>'ib would produce adequate tyroal^ 
If this totcrvfllocs with Its cmaeqmit (to 
•tiuctian of cboricDlc tbnt b ea te eafre, boner 
ihage take* place to thb treL Tbb banerrhage 
b probably a protedire mechanbm by tbe fetus 
for the datrnctkD and removal of destroj'cd 
tbaae from rtgnnrli of absocptlocL Herwever 
parts of the affected area cmtlgnous to the to- 
tervIBaus spaces may lave bco the source of the 
tynmtor srUch prodoetd the symptems. In other 
words, eclampsia docs not j ea uh e visible infare 
don. A placenta without vbluc infaretton from 
an eiriamplto tozank win show triamlae. There 
fore. It can be toferted that the Cerent area* of 
ttasb were the source of the tyramtoe. 

Rerertltig to the area cf ehaj-wto ce£) aetolydi 
with Its rtditciieo to jj TTrr,*> he 

•ftmiHwj tKa t eves If the absorption of these 
axntoo-acids were rapid thdr effect would hardly 
be toato. Tbe dreabtioo, trotoss the Bver b com- 
ptetdy destroyed, can care of these wUhcait 
dUficulC) Tbej mast be converted Into tbdr 
respective amina to erdo- to become tccxlc. 

^mra ^ the toxto. Tbe aUBty of bacterial 
enninea to c on vert amlno^dds to potoxans 
amtocs fives a posefbHlty of coovenloa to the 

f ilacenta tinder condittou previously oufftoed. 

V e are anxious for Uus to cw so, b«caosB with 
tbe pbeenU u tbe s our c e of the terdn, whichae 
firmly beftove, It b castor to eiplain certifa fre- 
qocfitly obser^ and weD known tacts Nite- 
tafly cae would thtofe the imirce of the tyramine 
fouod to the blood stream and the placnita to be 
from tbe fntcstfoaJ tract, especially the cctai- 
But CD tovtstiiatitD It b found that theugh tyre 
intn» {* ftxmedto the laiw Intestine dti to It* 
aflml iy and attachment w mull parltotos <a^ 
Ulned within the 1 omen of the bowd practically 
«> tytwnioe or histamtoe passes threngh the 
mnrrm toto the poTtsJ Vein. /* txiremh it does, 
but tbe onset of pre-edaxnpsb b not 1 ciiresm 
fa the patient If small quaothto* of tyremtofl « 
get torn the portal vein and to tbe liver It b 
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quickly de-aramized by a tyramine oxidase With 
these difficulties to surmount, espeaally vnth a well 
patient, it is not easy to prove that the tyramme 
in the blood had its source m the large intestine 
Reverting to the placenta as the source of the 
toxin, the following facts are sigmficant A human 
female, and a living placenta, or a sjnnptom con- 
tinuity with a placenta is absolutely essential to 
eclampsia If and when the toxm is formed in 
the manner heretofore outhned, its permeabihty 
and absorption depend on the normal, uniform 
pressure between the area of formation and the 
intervillous spaces That ahsorpbon does not 
take place otherwise is shown by the improve- 
ment following death in vlero, wiffi rapid absorp- 
tion of the amniotic fluid Ruptunng the mem- 
branes IS followed by improvement Here again 
with the lowering of the intra-utenne pressure, 
but with the placental circulation still function- 
ing, there is not such a disturbance in the uniform 
pressure There is further proof that the placenta 
is the source of the toxm Improvement rapidly 
follows the birth of the placenta While toxemia 
generally allects the baby to a less extent than 
the mother, we reported a case of eclampsia in a 
newborn m which hypertension in the mother had 
escaped detection 

Tynminc is a toxic amine with a pressor acbon 
It is somewhere between histamine, the universal 
irritant, and guanidine which, no doubt, is much 
milder in acbon Chemically, it is quite similar 
to the physiological amines, adrenahn, pibessm, 
and pilocin, and also similar m acbon to the 
amino acid thyroxin The hx'pertcnsion from 
ivraminc is pnmanly the result of direct imta- 
bon to Uie vasoconstnetor terminals of the cap- 
illancs, and secondarily to irntabon of the glo- 
meruli of llie kidney It is possible that after 
de aminizabon of tlic tyTaminc, the irntabon to 
the glomeruli conbnues tlic hypertension unbl 
this irntabon has subsided This accounts for the 
hypertension pnor to tlie appearance of albumin 
and the conbnued hypertension longer than the 
pharmacological acbon of ty raminc n ould produce 
In former papers we have reported experiments 
of injecting into Uie peritoneal caxitx of dogs 
cxlmcls of sterile placental bssuc and of incubated 
non-stcnle placental tissue We ha\ e also reported 
the production of peripheral nccro-^is m dogs by 
injecting large do^es ol t\ raminc into the portal 
circulabon \\ c ha\ c reported tlic lime required 
for the de aminimtion of i\ raminc in the circula- 
tion of dogs and also in the human \\c ha\e 
reported the production of the diaractenstic 
occijuial and frontal headache of pre-eclamptic 
toxemia in the human e ha\ c also reported the 


tyrosme content of dried placental tissue, and 
have shown that the amount of tyrosme m ap- 
proximately a dram’s weight of dried tissue would 
be lethal if rapidly converted and absorbed 
Our last paper (25) gave the foUowmg conclusions 

1 With our present methods of blood protem 
precipitation and analysis we cannot at this tune 
describe any blood chemistry picture pecuhar to 
eclampsia, mvolvmg vanabons m non-protein 
nitrogen, urea, unc acid, ammo-acids, or creabne 

2 There does not seem to be any mcrease m 
the undetermmed nitrogen fracbon of the non- 
protem nitrogen content which might mdicate 
the presence of large amounts of toxic ammes 

3 Tyramme seems to be the only anune 
defimtely assoaated with the chnical symptoms 
of eclampsia Also, the amount of tyramme does 
not seem to be directly connected with the sever- 
ity of the clmical symptoms 

The last part of paragraph 3 of our conclusions 
was best explamed by mfemng that the difference 
between the quanbty of ty’ramine m the blood 
and the symptoms exhibited by' the patient was 
due to allergy No facts had been gathered to 
support this mference Durmg the past y'ear a 
weak attempt has been made by the wnter to as- 
semble such inforraabon as would throw hght 
on the quesbon A bnef stabsbeal study of 
late toxemia shows that approximately 10 per 
cent of pregnancies at or near term exhibit various 
degrees of hy'pertension, 2 per cent develop mod- 
erately severe toxemia, and eight tenths of i per 
cent exhibit hy'pertension plus capillary spasm 
For purposes of this paper evidence of capillary 
spasm IS limited to angiospasm of the rebnal 
arterioles and conx'ulsions The visual disturbance 
of retmal angiospasm is well known It is an as- 
sumption that conxnilsions are due to a sensitne 
cortex with angiospasm and edema If some cases 
of excruciabng headache, abruptio placenta:, gen- 
eralized edema, and marked albummana uere 
added, this group would be ox er i per cent 

An mx estigabon to support the allergy theory 
would include First, history of aflergx m patient 
or antecedents, second, exidence that the sub- 
stance mxestigalcd ever produces allergic re- 
action, third, skin tesbng In order to elicit a 
history of allergy, a xolummous questionnaire 
must be prepared and interpreted by an allergist 
Information from this source was abandoned It 
IS interesting, howexcr, to note that casual ques- 
tioning of a toxemic patient x'-fll bnng forth from 
the patient or motlier some first-hand information 
about "uremic poisoning ’’ There is some ex idence 
that we haxc cclampbc families as well as asth- 
mabc families The writer knows a family in 
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with 30/4 dui|iitfn hjtd coo\iJikin* with the 
fim prtjnxacy Chen, whiwe pharma mlng ir n l 
ftndiei wtie ctcducled oo dofi, g*vt e man annw> 
tjTamiiie Add phoiphate by moatlL "nm w»i 

foDowcdliterbyinatenjh-eurtlcarfaJrMh. Ue 
»rt til ftmOkr with the onictria which oc 
ct tloQa D y ■wan in t patient cnonlodag Inm 
crhimptit. The uuno cWmeter d ruh U oiten 
noted in lablet bora of eclamptic mother*. 

The liio tcftinf was dooe after inroUng the 
aid of an oulitanding alierpit. It warn t lor^ 
before the writer coi^ arc that he waj 
taken into unknown field* of anaphj'iixit, 
atopic reactioca, transferred aenshMty elt^ etc. 
To the writer the qnartloo leased nwre limpic 
Doe* a fhoi adniioi of tjiamlne with a known 
hj-drogen ioo content, when giren intiadermaQ) 
to difiemit people produce a reaction whh iL^t 
fatdiwlual difference*, at a reaction with maried 
difference*? NataraOr. the identical lohitioa 
matt be given to the indinchialt, the amooot* 
fjirvm musx he \hK iKsxe, ax^ rise Itasge di nattfie 
the same. Method* of the allergist can be oied 
then In bteiprethig the reactiandae ol wheal, 
pieudopodt, extent ot errtbema, or flare, and 
atioo <ff rcactioo. This, then, mjtf be lodkated 
from ph* te 4 pha*. Normal saline was oaed for 
control. TheacihitiaB*Qf tTramlne bydrochiochie, 
wcR marked 134, and arranged from .oot to 
oeeoi TheqiuatltyfireawaatwoaDehsadredlh* 
of a cubic ceotirpeter. the gaoge of needle wt* tj 

Twenty patient* ure bm teated. la tte 
maMty of auea, patient* were eelected who had 
had or were taffenna from bv-perteoslcri pica ap- 
Qlaiy swl aw> patients with marked 1^ 

perteoson alooc. The ntunber of case* hu bem 
TTull and thh is only a preUmioary report. No 
Harm* whatees are made, but the testa Mem (0 
hi(Ecato that thoae who lave bj-perteniion with 
capillary spasm show roamed seuaidvily to very 
weak (fiinuan* ot t^rantloe. 

smouiT 

Hw suggestion is "tadg that the specialty of 
allerjy may be instrumental In solving the eti- 
oti^ of hypcremeib gr a r ida rom. 

The tbeovy regarding cdamplk tertemia whfeb 
we have tried to snppoit require* that ( ) lUsb 
In the InterriDotti space* mast be of rifficieat 
to caoae degenenthxo of chotionk tbmie, 
with the production of cyrosiDe (*) that only 
throogh infective proceaies with bacteria or en- 
ayjne* anadaling to the toood b the conv^cirioo cl 
tvitatoe to U-ramise ponfhlc (3) the baorptkn 
of tlw tyTamlne formed depend* on the ceaxStien 


of ordfeem pceasore as outHned to the piper (0 
tyramloe arcotottog to the blood In pregrancT 
prodocc* only hypetetukn and (j) to iheira 
dtfvo or aHerric patient, tjTamtoe pradrKes hy 
pertenafoD pla* capdaiy ■pa«m which is tM 
pathdofical unit of edampda. 
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SYMPOSIUM; OTORHINOLARYNGOLOGY 


LARYNGECTOMY A PLEA FOR A NARROW FIELD 

OPERATION 

CHEVALIER JACKSON, M D , F A C S , Philadelphia, Pennsylvania 


H istorical matters would be out of 
place m this paper Moreover they 
have been extensively reviewed m a 
recent pubhcation m which I collabo- 
rated (ir) A few histoncal phases must be men- 
tioned here because their persistent remnants 
seem to frustrate efforts at certam improvements 
m techmque A few of the histoncal errors of 
which we inhent remnants are the followmg 
I Laryngectomy dunng the first 27 years of its 
recogmtion as a practicable operation was done 
only m advanced cases of mahgnant disease of the 
lary^ In not one case does the history show that 
there was an early diagnosis 
2 In all cases the growth was extrmsic by ongm 
or extension 
3 Biopsy was not done 
4 Direct laryngoscopy was ignored 
S Great store was set by the presence of hard 
lymph nodes as a diagnostic feature and laryngec- 
tomy was seldom done m their absence 
6 Surgeons were misled by applymg to the 
larynx the prmaples developed m the operations 
for cancer of the mamma and axilla, regions quite 
different anatomically and pathologically from 
the larynx In operable cases of cancer of the 
larynx we are deahng with squamous cell cara- 
noma and it is mside a cartilagmous box with 2 
layers of penchondnum, which constitute 3 bur- 
ners that do not exist m the mamma If we do a 
laryngectomy at the early period at which it 
should be done, we take out that box and its con- 
tents before leakage has occurred 
7 Practically aU laryngectormc techmques were 
based upon search for and removal of cervical 
lymphatics whether involved or not 

WIDE FIELD LARYNGECTOMY 

Under conditions enumerated m the foregomg 
paragraphs only a wide field operation could 
afford the ample access necessary Unquestionably 

Pr«nted in the Symposium on Otorhinolaiyngolow before 
the Cunlcal Congress of the American College of Surgeons, 
Philadelphia October 16-20 1939 


the wide field is easiest for the operator To lay 
back huge flaps, open up the whole front of the 
neck, layer by layer, cut away the muscles, iden- 
tify the anatomical structures senatim as in the 
dissectmg room constitute the comfortable way 
to work So also would be a lengthy masion for 
laparotomy 

The disadvantages of a wide field laryngectomy 
are so many and so vital that it seems proper to 
raise the question whether or not a wide field is 
necessary m aU cases These disadvantages are 
(i) shock, (2) trauma, (3) impamed blood supply, 
(4I flaps, (s) air-po(±etmg, (6) large wound, 
(7; increased flow of serum, (8) retarded healing, 
and (9) greater nsk of pharyngostoma 

Shock There seems no reason to question the 
greater degree of shock in the wide field operation 
It seems equally evident that to some degree shock 
retards healmg processes Otherwise Ike impor- 
tance vanes with the equation of the particular 
case 

Trauma By all the techniques of wide field 
operation the amount of trauma is necessarily 
much greater than m a carefully executed narrow 
field operation The greater the trauma the 
greater the time for healmg, and traumatized 
tissues favor sepsis 

Impaired blood supply Unquestionably a larger 
wound means more vessels cut, and more hemo- 
stasis means prolongation of operative time But 
these are of less importance than the fundamental 
fact that the wide field operation mvades a region 
of greater vasculanty extensively as compared to 
the small anastomotic artenal twigs foimd m the 
median hne (Figs i, 2) Impaired blood supply 
means retarded healing Retarded heahng invites 
sepsis m a region where a septic field like the 
pharynx is concerned m the operation In such a 
woimd, if heahng must await re-estabhshment of 
an extensively mterrupted blood supply, trouble 
IS almost certam 

Flaps In a wound exposed to infective risks, 
such as pertam to laryngectomy, flaps are objec- 
tionable mversely as Uieir blood supply Anenuc 
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flap* do Dot bccococMcrotjc often bat therlon-i- 
Ixblv retard hcaflog aod tbia Incite Infeedoo. To 
hy tact boge flapa give* the aoigeoo eaay and 
comfortaUe afcess to aD the TnifTttr«l xtioc 
In re* in the Dect, but the e**e aod comfort are too 
often offict by the cceucqnent pcatoperatlve 
araleiW*. 

At ^kd ni \ wide field, aritb large flapa and 
eiictafve mtacahr ciinrriocT*, mnlriphea the diffi- 
cuLtic* of eliminating air and terujn pocket*, and 
li ibeae are oot eOmhiated they wH] ret^ 
and Ica e a ae infeed -e risk*. The ttump of an 
exaected rouade make* a pocket (fiflicalt to ob- 
literate. 

AI4 ttwvitMA ItUtraethataodaaaepticand 
othcTw^ {avocable cnrufllkta a large vonnd 
beali a* qukkly a* a grafl one ^-et under coodi- 
tlooi present in laryiigectoniy a large woimd, with 
it* le*^ support of t^ pfaryngeaTrepalr greaicr 
flow of tcatUD and bxTeaaed tendcDCj to air 
podtetlsg molUpUeatherukiof infecdoci. When 
infectkiD doe* occur the breakfog down of the 
large wound mean* ertensfve topp ur adoo, tlocgii- 
iof and a large area for tepde amorpdci^ 

RAuitd k^{ I Of couiae pdrsaiy nnlon la 
always desirable and socnetimea obtainable after 
lar y t^eetoay bat wbat 1 * ares mere In^wrtaat 
is that anTuilng that retard* beiTiiig eeormousty 
Incrajea the Ime cU re dska. A bwthy waond 
with Qttk tcaojBa and Cttle Interfereoce with 
blood euppfy ha* the best chance of proeipl heal- 
ing and the aiahest reiiataoce to tnfaafcii. On the 
coetnjy a uogghh wound with Utm iiKTnk 
fl^fa -or* the braJdag down of the pharyngeal 
repair 

fAcrrrfgrfrw* All of the facten referred to In 
the foregoiog paragraphs add op to a faigb per 
cenlage of pbatyngoUama. and espedaUr to large 
pharyngovtotna, whtcb 1 * the mort troablesome of 
all laiyngectomk seqaetx. 

To the enameratxn of all ol these <fi*adrtntafca 
the objection will bo raised that they are imlmpor 
taat compared to the 100 pc cent mortafity of 
anlreated cancer of the larynx. This fa tme, bat 
t doe* not imply that we shook! oot seek leM 
risky and eqnafly effidenl mean* of d ea B n g with 
tbk dire dfartse, 

All that has been said here may be mfacoo- 
itmed as coodemnatKO of a wide teld laryn^w 
tomv calling for constructive suggewiooa- With 
QO eipccuuoa of genetal acceptance I Teotore to 
rralB the fotlowinf s ug g es tiooj 

K narrow ficftflaryngtctoniy tboold be done 
in snltable cases Tbalfalomy the laiyna should 
he resDONed through a mldltne Incfakai wltboat 
flaps- 


a. No search emght to be made foe nwtastallc 

Ivmptatfcs wbco no nodes are fakahle. IfnJ- 
dew* of btuphadc lavoN-ement sbooH dn-dop 
afUi a narrow field operaiioei, eneetkn canW 
Am a* a reUlhrly mlocr operation free cf septic 
risks the lymph channel* can be sealed up by 
Inadlalko or both of these mesjore* mar be 
ctaohiaed. Prctwbly bj« scale a eriges aoold 
be as good as from idc field operation, lly 
epfnioD fa that aD metastogenk matenaJ cannot 
be rawed from the ne^ by any operathe 
proctdnie no matter bow radcaL 
j. When hmph node* are palpable the case a 

cce for IrriditkB rather tlanlaiTWctomv ilr 

eap enepcein this respect sopports Uie opinlco cf 
Crowe and Broyfea tod a few other laivugologfats. 

4 A good way to efimisate wide fieisluiyngec 
tocDY is to make an earileT dagnoifa of cancer of 
the laiyoT. A still better way would be to make 
a dfagrttali so early that the cancer would be 
aretoabic to inatmnt b) fa ry n gofi sware- then 
the patient would not kae his fa^nx hr dther 
wide field or narrow field Urv-ngectcany l/boaree 
nesaloanadultwTTecixidtici^asprobab^ can- 
errou* and calling mgejiir fox Innpetfiale dogno- 
•ia, larytw^asy would rarely be necesssn 
D^y in flLagpcwfa of cancer of the kiyu fa loa 
oathle. It can be made eaHy and promptly' bi 

prrveit mfauadnataoding it sbcnld be aO' 
phalioJly stated that the narrow field epnatioe 
Is adrtQted ooly for early Intrimk ifiwiue (hai 
1* too eit aa f v e for the farydgaEcaure mta. It 
wotdd be a deptorabk mfatakn Ums to epecate in 
a case of cancrrlhat fa extrinsic by origia or ext n>- 
sioo or oe a patient with pa^hlg lymphatic 
InTolnanenL If the sorgeou beUn-e* in opeialiTe 
treatment of such cases, a wide field opetalioo fa 
oecesuuy 

KULiow nCLo ut a nc cgC TOMV 
By the term narrow field laryngectcany I mem 
an operaticn In which the larynx, and the larynx 
only fa remcn-ed tfarcu^ a mldEoe inefaion. lu 
greatest advantage ts that in most cases it fa fcf- 
lowtd by tach rapid healing that the risks of to- 
fection. sepfis, sloughing, breaking down cf p^ 
r yp ge al repair arwi pfcarynBOStceni are arokW. 

Jmiicati*nj 'NarTow field faryngectceny fa IrwS- 
cated in of aabgnaot dlwase of the kryn 
In which the kxkn fa stm blrlnsic and of Umited 
extent, though too far advanced to waiianl 
laryngofijnre. 

t*w#ro.Wic*tJ*« A narrow field 
Uany Is not to be coesktered under the /oDowtug 
coocatkiiis O a lesloo extrinsic by crigln «■ 
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extension, (2) inxoKemcnt of the internal pen- 
chondnum, even though it be onh inflammatory', 
(3) impairment of arj tenoid mobilitj, (4) anj 
CNidence of lymphatic imolvcment c\cn if onlj 
inflammatoiy Ver\' careful delicate and deep 
palpation is neccssarj to discover Ivmphatic in- 
volvement in some cases (5) A high degree of 
mabgnanc}' as indicated histologically , (6) general 
contra indications to anv opcrativ c procedure 
Though these cannot bo ignored they are less 
important than in a wade field operaUon because 
shock IS much less M> opinion is that larymgec- 
tomy IS contra-indicat^ in a patient who, apart 
from cancer, would be rated as having less than 
avemge life expectancy, as judged by actuarial 
standards 

Technique oj uarrcnv field laryigcctomy In pre- 
'jcnting the following statement of a few of the 
basic technical features of the narrow field opera- 
tion It should be emphasized that they arc not 
intended to applv to a wide field laryngectomy 
1 1 IS hoped this w ill be borne in mind in discussion 

1 One absolute essential is good illumination. 
It must be equal to and not unlike that required 
for inlranasal surgerv The ideal is a beam pro- 
jected into the wound nearly parallel to the 
operator’s visual axis 

2 In the choice of an anesthesia, the operator 
IS free to follow his preference except for the fol- 
lowing restrictions Infiltration is objectionable 
because of local trauma if {lerfcct analgesia is 
obtained Inhaled ether is objectionable because 
of bronchial hypersecretion Profound, prolonged 
anesthesia of anv kind is objectionable Ihc 
shorter the time the cough reflex is abolished the 
better If moqihinc is used at all, it must be in 
one small dose before operation and not repeated, 
so ns not to interfere with jirompt restoration of 
the tussixe reflex \tropinc should not be used 

riiesc restrictions narrow the choice to chloro- 
form (3 :;), nerve block (iS, 10), and the group 
of drug' represented bv avcrtin (i, 17) Light 
chloroform insulilation has nianv advantages, but 
It must be administered bv an ane>thclist not 
onlv experienced but enthusiastic in its use 

, \ median line incision that goes through onlv 
an isiomolic arterial twigs IS made (1 igs i and;) 
It should e xtend from the hv oid bone to the supra 
stenid notch If emergenev or anatomical anom 
alv shouhl require it tlic incision can be extended 
upw ''d bv meelian division 01 the hvoid bone, as 
in the New operation Ni' transverse incis ons 
are unde 

’ Nei flaps dis^ce teal Up the integur'cnt is 
left 1 o-n allv attael eJ to dcejxr structures The 
' r'lvnieviso is I’eeiHt ed bv cleon c itting until 


Anastomotic t\/igs 



Fig I ' Diagram of the arterial supplj of the tissues con 
cerned in lanaigectomv The suppl> comes from lateral 
trunks, chiem the superior and inferior thvroid arteries 
The upper and lower tninls anastomose freeb with each 
other and also across the midline to the corresponding 
vcsselb of the other side. Ob\iouslj a narrow midhne 
wound, ( 1), for hrjaigectomj , dividing onlj anastomotic 
twigs, leaves a belter blood supply than a layer by layer 
operation ns shown in T igurc ' 

the l.ary nx and trachea arc reached Retractors 
arc used carefully so that the whole sides of the 
wound arc retracted and not the skin alone 

<; Ltmost care should be taken to minimize 
trauma, cutting is preferable to blunt dissection 
Traumatized tissues arc vulnerable and invatc 
infection 

6 Few ligatures will be required, no large 

artcncs arc normally present in the midhnc (Figs 
I and ;) \ cins of considerable size max be en- 

countered, if thev cannot be drawn aside, they 
should be clamped before division and ligated at 
once The supenor and infcnor laryngeal artcncs 
or their anomalous equivalents must be ligated, 
and al'o their accompanv mg v eins In all of this 
work trauma should be carcfullv minimized as 
advised bv Crowe and Brovlcs 

7 Muscles are not cxsccicd as in v idc field 
laryngectomy It is true that the muscles inserted 
into the larxngcal cartilages lo'c their insertion 
but thev arc not U'idcs': their action iftcr healing 
osMsls in s\ allowing movements and sometimes 
in p'cudophonation What is even more impor 
tant IS the fact that leaving the muscles lessens 
trauma and pod cting and gives good sjpporl to 
the pharvTigeal repair Muscular insertion' into 

T- r t t- ' n V 1 Ci. f «■ 0/ t-T-i I ' s _ 
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the Urynml curtlltm ut deUcbed doK to the 
perkhoouhmi vith KUt pOHOie Uiqua. De- 
the perichoodifain IteeU with loiertkns 
hauct, u dm by Crowe &od Broyfet, ■eemi even 
better 

S> Medicnkmi uplnitkc ot blood aod •ear- 
does nsal be mtiaUiited u 1 oq| u the coogb 
reflex b ebonihed. 

With the xforemcatkeed tedmtcil fectmet coo- 
itaotly In min d the open tor tne hb ftTOiito 

plan of removal of the lar)^^:. to nay remove It 
IroiQ above downward oc (rom below upward u 
preferred 

p. Not hxvinf euceted any mnades good 
atroog «app^ for the pharyngnl repair can be 
bo^ np. The atiffenin^ ot the repaired waD b 
(nijcaaed by the thyread perkhODdriom If the 
plan of Crowe and Broyles be employed 

lo. The toedan Bsc indskn vithoQt gmactiUr 
i-n-tAwn or pocLets rimpCfle* drainage. There b 


ordlaufly do need of riddCiw the neck with paa- 
•ages foe dfaintge tubci. Oat merSan dalSu 
OBially luffioeaiL Crowe and Bro)-lenae rubber 
tbttc. BabcodiprefmglaaaiuiiaeicoolimKra 

■uctuD With a weak motor pump 

II At the top of t^ order iheet after cwratkD 

ah«Jd be written “Thb patient rmc« not be 

ghtn atrepiao or opatei wiihoot written anlhori 

latloii of the chkL If ihb fa not dooc, the 
dephtrible hoenftil rootine of poctoceathe letb- 
Uvea wDl Inevitably be foDowed U tier in nk- 
quate dally amoenU to prevent khjdiatioti rm^ 
be^»ecificd fa fa jiren thnxgb tbr laaal feeding 
tabethatbpbccdatopeiatlc^ Fend fa unimpor 
tint for tbc fiiat day tatwaterfa'ritaL Aftertbe 
fiiat day vitamlnj and a bafanced diet are euen- 
tbl for prompt 

It Dretil^ ihocid be heavy enoogh only to 
oiahkA the preanie needed for obQteiatkc of 
pocieta. A htooent change of game prevesu 
fltagnatkx) and flow of iterfie aouni 
the wound CathetcTaipintkDoftl»tracbeab>' 
the mme prtrmu obstructive a telectaifa. lithe 
pescuaflcD note brtnmea Impaired over any area 
ofdthcTfaing notwithstandlngcathcteramnatjca 
of the trwdn and main bi on ch i, bccochca c eyy 
most be done for clearing the airway Under no 
ehouivtaocxa fa a Jagi^t of poeiuDciab w 
ranted wiihcmt a broochcaropb immtnarinn to 
odude obstTucthre atebetasb. 1/ a ixiebetl can- 
mla b wnra, the outer gemt be chawd 

at but cnee a day and the Inner cansub u efta 
asnreeawy The CheraBg L Jadcaai ouumUa 
withODt entaeghng pro^ectloos are ben betanae 
they prrmit fart and fell oo the wound In trip- 
tng away cou^ied-tzp tccmioci. 

f oa i or u Apn coicpiiCATnai or 
LAxvxozcToirr 

The appalDui frequency and high mortality of 
compUcatkios In the early daya oc Uryngretemy 
have been pvatly dlmirifabed by nxxfem tech- 
nique of with; firid la ij u g cel ocny and tdH further 
letaeoed by the narrow fleld ledmiooc, yet It 
cannot be *id that cnmpCcatioos nav-e been 
eUmmaled altogether It aeenif warranted to 
ttalc that the narrow £dd procednre b teldoo 
(aOaaed by tecnadity hemarrhage virulent in- 
fecUem. aeriooi aepsfa requiring openlag of the 
wound, n e a o afa, riougblng, betaking down of the 
pharyi^eal repair pharyngeal frstr tu , or pfcaryn- 
goatoma. Pulraooary cnmpfkailooa require lepa 
rate coculdeatkcL , 

Pmnmtmla nd a/rfeeJdrir ar 
Ucyafteteaty PneanMoia as the intonbt under 
fta^ thr term, b, today caw of the rireit cem- 
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SURGERY G’\'NECOLOG\ AXD OBSTFTRICS 


The tUixlixd tfcJiaiqtre cf lirynytctomy U 
bated cpoo e rt eot^rt letnov*! ctf Ijmipiilic OKtat- 
tatd. iTje adrinbOIty of tlemptlog to reotovc 
focb metuUte* teem* g«<tkxnble tmt, (not 
hi{ that It b ad\’inUe, tie vr |ti*tlfied ta openlog 
the wbo/e front of the neck to get oat tbe uitu 
of a patient ■wbo baa no giandMi InvnlvcOKnt? 
I>t u call tbb tedudcm a mde field operation 
Caqaesdonahlv it U t^ etaleti way to operate 
bccauae of iu wide acccn. lU dlnd\vitifei are 
cTtemive trauma, rmrcb btmuptloo of blood 
iDppIv poorl> nonrithed flapa, rttaided beaim^ 
anid ab 4 of tbeae <£iadTUtara cocabfne to favor 
brrnklng don of pbaiyngcu repair aod forma 
boo of pharngortocna. u It not better to do a 
narrow fiekf cperatjiaQ taking out tbe Eao'm 
tbroogb a midTlne Incision and Wving tbe appar 
enUy unlov-ofred riaodt to be sealed up fnadi- 
adoD If they tbouid later ibow evkkDce of mvolvn- 
ment? Tbe hktory of tbe aurgtcal treatment of 
cancer of tbe Lmm ibowi that operaton have 
ckael) !(jV3wed m prinap^ dereioped for deai' 
log with cancer of tbe breast where aoatoDikal and 
palhokigka] ccocEtlom are qmte rfifferenL In 
dealing aritb numirurr cancer a narrow field 
operation would be indefenafbk In cancer of the 
krynx too advanced for UrTugobanre, but atO) 
1 n trlnalc and free from evidence of cerrfcaJ adenop- 
athy t narrow field operatMQ a c en ia to have 
naay advantages 
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THE DIAGNOSIS AND SURGICAL MANAGEMENT OF 

CHRONIC SINUSITIS 

W RAYMOND McKENZIE, M D , F A C S , Baltimore, Maryland 


T he correct diagnosis of chronic dis- 
ease in the paranasal sinuses can be 
arrived at only by a definite and 
systematic routme of study Failure 
to adopt such a plan will add unnecessary 
handicap to one’s efforts and may even lead 
one astray entuely It is only by the stnct 
observance of every detail that an accurate 
diagnosis can be obtained Any maccuracy in 
diagnosis will undoubtedly lead to improper 
treatment This is one factor which is re- 
sponsible for the attitude of the laity and of 
many physicians, who are opposed to nasal 
and sinus surgery or treatment The so called 
conservative surgery on the nose and sinuses 
IS, I believe, a larger factor m the distribution 
of the propaganda that "once a sinus, always 
a sinus ” The removal of the septum, a tur- 
bmate, or a polyp for the cure of chronic 
sinusitis IS as efficient as a skm masion for 
the cure of appendicitis Unless the abdonunal 
cavity IS entered and the diseased appendix 
removed, a cure cannot be expected Like- 
mse unless the sinus cavity or cavities are 
opened and the diseased tissue completely 
removed, good results cannot be obtained 

NEED OF ACCURATE DIAGNOSIS 

First in importance in any diagnostic study 
is a veil taken history'^ This will provide all 
the facts about the onset and the progress of 
the disease It null eliminate or lead to suspi- 
cion allerg} or allergic tendencj" This is a 
most important point and should always be 
given due consideration, otherwise too many 
disappointments mil result 
The symptoms ehcited in the history are all 
significant Headache or pain is a frequent 
svmptom, occurnng in about 6o per cent of 
the patients Hovever, the fact must not be 
OA erlooked that pain is not an essential sjmip- 

Presented m the SiTHpo-iiura on Otorhmolar>Tigolog> before 
the Clinical Congress of the \mencan College of Surgeons 
Philadelphia October 16-20 1939 


tom of chronic sinus disease The worst t3q)es 
of sinusitis can exist for years without any 
pain whatsoever This is especially true m 
ethmoid and antral mvolvement, less hkely to 
occur in frontal or sphenoidal infection While 
the pain varies greatly in seventy, location, 
and character, it still has some diagnostic sig- 
nificance There may be days or weeks of com- 
plete freedom from pain, followed by days or 
weeksof excruaatingpain, which morphme will 
reheve only partially It may be moderately or 
mildly severe and desenbed asasenseof pressure 
or fullness inside the head, or of a band dravm 
tightly around the head It may be constant, 
or intermittent and neuralgic in character 
It may be frontal, panetal, occipital, or all 
over the head, or referred to the ear or throat 
and larynx The mtermittent or neuralgic 
type of pam usually exhibits one charactens- 
tic It begins durmg the morning hours or the 
patient may be awaJeened with it It grows in 
seventy and mtensity for 2 or 3 hours, and 
then gradually subsides completely, so that 
towards evening and at night the patient is 
absolutely free of pam It recurs at the same 
time and in the same location the next day, 
and ever}'^ day as long as the attack lasts 
The diffuse, generalized headache, whether oc- 
curring in the frontal, panetal, or occipital 
region, shows constancy only in that it recurs 
m the same location and shows no tendency 
to migrate 

Location, character, and seventy of the 
pam are not always significant of the sinus or 
sinuses involved, or of the degree of involve- 
ment It is verj' important to bear this fact 
in mmd so that a healthy sinus will not be 
opened unnecessarily, because of a diagnosis 
amved at through pain locahzation Frontal 
headaches are due much less frequentlv to 
frontal sinusitis than to ethmoidal or antral 
involvement The vast majonty of patients 
complain of frontal headaches, while only 2 or 
3 per cent have frontal sinusitis Pam in the 
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ocaplttl regkm «>d referred (knrn the ba«i of 
the neck i» moit IreiroHitly dne to qiherwtdtl 
rinuilu*. Ptfni in the irroul rericm in aod 
aboat the ej-e over the parietel region, or 
pain referTeo to the ear and rtgVm, 

or the throat and larynx are almoft alwaj’a 
ethmoidal arxl maxillary In origin and are due 
roost frequently to tphtw^jalaCne gan^loo 
irdtatioTL 

Natal or postnatal discharge Is the moat 
frequent compIalnL While annoying or da- 
agreeable it u not likely to be a corTTpeUIog 
reason In the tcardi lor rdiej Id a tm^ per 
centage of mtlenta it la the principal t3mip- 
tom In others It li more or leas taken for 
granted conildcTtd tronnal and natural and 
not mentioned cntil the questkn la aaked. 
Between So to 90 per cent complain of post 
nasal dropping aboot 40 to 50 per cent of 
anterior nasal discharge either unilateral or 
bOaterth The amount and character o! dis- 
charge vanes greatly The patient may soil 
from one to a dozen or more hartdkerchieU a 
day The dischajge Is usually frankly puro- 
lent or mucnpurul^t. It may be oxistant or 
intermittent with varying penoda of freedom. 
Each exacerbation or te o nreace of the db* 
chuK U frerraently coostdered a freah oold” 
by the indlnduaL If re cm reu cM are not ac 
cofflpanied or characterized by a purulent or 
mucopuruleoidischarge aflergy ih^d alwaj-s 
be suspected. 

Nas^ obstructicn acoanpanies about 50 
per cent of cases of efarook sin uiltta. This may 
DC due to deflected septum, very thick, tena 
aous discharge, iwtllhig of the nasal mucoos 
membrane a^ toridnates, pol^T formalioo, 
or a combination of any or all of them. 

About 30 per cent of mdividnals soffering 
from chitailc sinuslta wiQ have puliuonaiy 
s>Tnptoms or complications. Frequentlr re 
cumng attacks of acute bronciuus chronic 
bronchitis, a dry hacking cou^ a prodoctiw 
cough, broochicctasa, or broochial asthma 
win be present Of course a certain number 
of cases of asthma havT an aHergic background 
but not aH- Too many cases ha\T been cured 
by sinus lurgen and remained cured to con- 
sider ah ti being entfrdy allcrpc In 

origin- It is generully agi^ that slmost aB 
.-••I— of brcmchJectiiis haw an aiaoclalrd 


duonfc sinositis. It fa not generehj accepted, 
hot I beifeve it b equally true, that ah cases 
of pneumonia either broiKhlsl or ioiar the 
lomlnsl and postoperative tjpes excepted 
has-e an issoclsted limaiili. THs may be 
dther an acute Infectkin or an acute exaceba 
tbn of a chronic infectloei. 

About 10 per cent of patlenta with chronic 
alnniitia wflj have gastrointestinal symptoms 
Of comphcalioiis, nausea, lomirfne cGanbea, 
fever and pain, eJthtr general or tocahied b 
tho region of the appoidix or gall bladder 
These symptoms may be mUd or very severe 
There roaj be Just a mild nausea without 
vomiting \ omiting may be mild^ occisioctL 
or constant and pemkkna. I have had ooe 
death from pcmJcioui vomltbg Autopsy 
tbowed DO pathology creept a very extensive 
chronic wmstnusltii. In sewnl cases the pain 
was so localized In the lower right quadrant 
that appendectomy sraj considered but not 
done. In ah cases of pulmonary gastro- 
lolestinal symptoms, there must w some mech- 
anism other than the aspiration or swafloiring 
of aecretic in a, as meotloDed In most textbooks 
and periodic^ There are far too many per 
•001, fuSerlog from chronk imus cGaease, who 
a^ilrate and iwaBov aecretioBS for >'ears and 
yevs and sdll remain tymptomlesa Othen 
wfll develop ere, ear heart, Iddney cerebral, 
or joint compllcatioiit but remain free from 
puhnonary ta nsUo-Intestlnal lymptcm. 

Most poyaxMOgists teH ns that the most sc 
cessible place to Irritate the vagta nerve b 
through the naal mucous membtaoe There 
fore, a toxic neuritis of the vagus nerve from 
the Infection pr esen t in the sinuses seems quite 
plausible. Selectrve and tpedfle actioQ of thb 
todo oc the various fihen of the vagus, deter 
mtiw the subsequent chain of sjTnptooii. If 
the Kusory Sbeii are Irritatecl puhooaary 
•ymptoms will resulL li the motor fibers are 
lidtated, rastro-lnteatinal mnptoem wfll re 
suit andlfthesjmpatheticfiberiarelmUted 
some bean symptoms such as tachvcaidla, 
bradycardia, angma, or pseudo-angina mi) 
be the result. The very prompt relief or even 
complete dlsappearaoco of these f^-mptoms 
after appropriate treatment, together with the 
fact that this most often ocenn long before the 
nasal discharge ceases during which time the 
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Fig I The site for injection of the sphenopalatine 
ganghon is marked with an X It is at the junction of 
imaginary lines, one running honzontally backward on a 
levd with tie tip of the nose, meeUng a perpendicular hne 
along the postenor border of the zygoma. A a inch needle 
IS used, directed inward, shghtly upward and backward 

individual still has ample opportumty to as- 
pirate or swallow secretions, strongly supports 
this view 

There are undoubtedly a great many other 
factors, some of which we do not know, that 
enter into the cause of these conditions The 
type, character, and virulence of the attacking 
organism, the age and resistance of the indi- 
vidual, natural or acquired immunity, inher- 
ited tendencies, allergy, and what not, all play 
some part Otherwise how can we account 
for the wide vanety of symptoms, or lack of 
sjnnptoms, and the great vanations m the 
pathology present? Why should one indi- 
vidual have a dry, hacking, or a productive 
cough, without demonstrable lung pathology, 
while others have a mild or extensive bron- 
chiectasis or asthma, and stdl others have 
gastro-mtestinal or cardiac symptoms? With 
the knowledge that these svmptoms and 
sequelae do occur in connection with smusitis, 
it IS my opmion that all cases of frank or 
obscure pulmonary disease, m which tubercu- 
losis, occupational diseases, and foreign body 



Fig 2 Incision for partial resection of the middle tur 
binate, from above downward along the antenor border 
Inset show s, heavily shaded lateral portion, w hich is to be 
removed, leaving balance of turbmate and mucous mem 
brane intact 

have been excluded, and many cases of ob- 
scure gastro-intestmal diseases, should have 
a thorough exammation of the nose and smuses, 
includmg roentgenograms, to determme the 
presence or absence of disease therein 

Symptoms other than pain, referable to^the 
eye, are present in about i per cent of the 
cases These are mamfested mostly by dis- 
turbances of vision It may var^i from shght 
blurring or dimness of vision to complete 
blindness and involve one or both eyes The 
pathology present is not constant It may be 
a retrobulbar neuritis, an optic neuntis, retim- 
tis, choreoretimtis, intis, etc Orbital celluli- 
tis and abscess occur rather infrequently and 
are due either to erosion through the bone or 
extension by way of the blood stream 

Symptoms referable to the ear occur in 
about 2 per cent of the cases This may be 
mamfested m a number of waj's pam, vertigo, 
catarrhal or suppurative otitis media, and 
deafness The pain or earache may be due 
to a suppurative otitis media, whidi wiU be 
demonstrated plainly by charactenstic changes 
m the appearance of the tympanic membrane 
Many tunes, however, the patient wiU com- 
plain of severe earache, either m the ear, or 
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tInxMt alTa>i thnxj^b the fpheoopal«tu>e 
gugllOQ tod ctn be contxoUed by 
tioo tn th« giagiwQ um Tbe deaioecs iiu> 
be the result ol tn taditoiy neuntk. otltlt, or 
t combinttua ol the tvo 

SyaptocBs doe to foctl mlectloai toch at 
trthriui, oephrldi pj-elito, pertpbeftl oeori 
tU, etc occonrd in thoat i pv cent of tlv 
cases in my teriet. Tbli aomWr I am quite 
sure is too smaQ not because tutosHis vas 
OToiooked as a cause of focal lofectioQm, but 
because it was not c%Tn ooosklered Tbe 
teeth, toosfls, prostate gali bladder and af>- 
pcodxx are £reqiKBtl> examined aod dinii- 
oated but the tincses are for^j^ten. Much 
more emphasis should be placed upon the fact 
that chn^c slnuxltis can and does cause any 
or an of the diseasei knenm to be or suspected 
of bdng doe to focal Infection. ^laoj tunes 
tbe sinusitis is absolotely silent or a5>*mi>to- 
matic aod b dbcDvarcd onh after an inteoid^T 
search for the locus respoa^iie for the poUent s 
general coodltioa. These facts should be re- 
membered so that the sinuses will, at least, be 
coosKtered in an} search for focal iofecdoos. 

Symptcans referable to the brain and its 
coverings occur in a smaii percentage of cases- 
Meningitis and brain absexss arc doe ether 


/ 



4 rr1 acted Bps ud tod actvtrd 

Boay tfl ifiuuatd ikovhif Uitcteicd. petjrpctt BDcavt 
oeobcnc. 

to direct meosloQ ihnniri the booc or bj 
wav of the blood or channeU. Ence- 
phalitis and various meaUJ aod nentMis 
cases are undoubtedly due to toxic abaoiption. 

Fe^Tr b a varUbJe symptom. In the acute 
fadecisons and acute eaambcUoia of the 
chronic cases it may be hl^ depending oc the 
rlruinhx and character 04 the is vadmg organ 
bm, and the disease which it accompanies, 
such as scadet fever Infloenza, or eiyslpelu 
Id chronic unuiUis lever b usuall} abeent, 
when present, it is usually of the low grade 
type of evetung temperature tanging from 
90 to loo degrres. It may be present for 
moaUu and b most often suspected of bdng 
tubercnlous m origin- Thb b espeoall; true 
U there b an anxhited cough. It Is freqaeot]} 
aggravated b> exerciie ol a rather mild na 
Uirc. I have had several patients in whom 
tanpetatares would rise to loj or 104 degrees 
after a short bmk walk 

hot in fanpoitance u a complete rhiuo- 
Untigokigical examination. Antemr and pos- 
tenor rhinoscop} oamination of tbe cons 
onfios and nasopharyorwith tbe aasophsryn 
gosc op e to detmmlne which smuscs arc is 
v'oK'cd tod the character and amount of 
secretloa esoping therefrum should be per 
formed. TrandDumination of the lurases is 
very valuable 11 done In an absolutely dark 
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Up 5 A splendid \ lew of the ethmosphenoid region is 
obtained by looking through either the nasal speculum or 
the antral opening in the canine fossa 

room It will reveal whether or not the disetise 
IS bilateral or unilateral, or if one side is more 
involved than the other However, it has been 
my expenence that a negative or very clear 
transiUummation does not always rule out 
smus disease If the history and symptoms 
are strongly suggestive of smus disease, roent- 
genograms should be taken A well made, 
expertly interpreted roentgenogram is un- 
doubtedly the most important, single diagnos- 
tic aid at our command m the study of smus 
disease Certainly every case m which opera- 
tion IS antiapated should have a roentgeno- 
gram In cases where the existmg pathology 
IS so evident, that roentgenograms are not a 
necessary aid m diagnosis, they are absolutely 
essential as a guide dunng the operation In 
ray opinion, domg an operation upon smuses 
which have not been made the subject of a 
careful roentgenographic study is like starting 
on an automobile or boat tnp without a map 
or compass 

The presence or absence of the frontal 
sinuses, the relative size and shape of the 
antrffi, the size and extensions, either supra- 
orbital or mfra-orbital of the ethmoid, and the 
size and extensions of the sphenoids, can be 
portrayed definitely m most instances Most 





Fig 6 An enlarged, exaggerated view of the ethmoid cells 

of this information can be obtained from a 
single, anteropostenor roentgenogram made 
m the Waters position The patient is placed 
m a sittmg position, using an upright head, 
Bucky diaphragm tube stand, postenor an- 
terior view, with the chin resting against the 
plate holder, nose 3^ inch away, mouth open 
I inch, focal plate distance 30 mches, central 
ray perpendicular to the center of the film 

TREATJEENT 

After the diagnosis is made the problem of 
treatment anses As this paper is concerned 
only mth surgical management, other methods 
of treatment will not be discussed The age, 
the physical condition of the patient, the 
presence of some senous disease such as myo- 
carditis, diabetes, syphilis, tuberculosis, anemia 
or leukemia, aU have some influence m 
management The operation selected should 
be one that wiU remove aU of the diseased 
tissue from the smus or smuses mvolved, and 
leave the nasal cavity anatomically and physi- 
ologically normal The type of surgery neces- 
sarj'^ in each mdividual case is often a very 
delicate problem 

There are too many ill advised attempts to 
do some type of mtranasal surgery for the cure 
of extensive chronic sinus disease These are 
doomed to almost certain failure The ana- 
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Fqt 9 C«mu i^atcneri (roa latnae dosnunl 
kod wTkicn) t«mu,r« m tb« tartrfV, rcnmiac 
putn (toq dt* dm ikjwfji tb« aodnL 
Flf. r Donrd ha* (kw tb« b\ crtrd tnAibM , . 

iBtbt nu i tj ml til laMttkn tOmKml X&rutioQl IQ fUC «hap^ tsd CTttQ 

hw U, uum .»i ti, r„ tari„V th, Wrf* mu. Uoo nuUu It pncUctU} taponlbk to i™± 
ibcK safdv In aQV iotnouaJ mrthoH ol ai> 


Fix 9 ^ LcoMl p«ci/d Uh aarimtiiK i r»af 
uUrtor rod tbcvM Lkroatfatrta amfcuncc. 


f itoddL TV mo«t that cu be icccmpUiVd 
I Improved dndna|t TV mthoJoglctJ 
chuiiie* iQ the mucou uid bone of cbrom^r 
Infected sircues uof (ucb a nature that ihspk 
drainage b not adequate LreBtmeDL Intra 
(vual attempU to dilate oc enlarge the frontal 
dart ia potaibl) the moat ccnunoa and moat 
acrloua nuitaie of all It almoat ahiayi re 
aolta in a dcalikal atenoib anth ncnplete 
obatnictkin or obliteration of the duct Manv 
of the » called radical aiaui operalJona are 
radical ool} from the standpoint of normal 
tiitae deatructioo. U of the turixnalea and 
lai^ amounta of naaal mucoaa arc imxnTd 
apparent!) wfthcrut tbooght or regard to the 
patient a future welfare Manj operatloos of 
the Caldwell Luc art called radical They 
mar be radical but the) ccrialnJv are not 
coayilele 

Chronic frontal ainuaidi occura rather in 
frequeoth or in about a per cent of the caiei 
UltcD it does occur an crteinaJ operation u 
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necessary, the type and extent of which will operations I have never seen any untoward 
be determined by the existing pathology and results On the other hand, where tte nasal 
the judgment of the operating surgeon When septum was not resected, it interfered greatly 
we have a chronic pansinusitis, a combined with proper exposure durmg operation and 
external frontal and transantraJethmosphen- with postoperative treatments If the nasal 
oidectomy is the operation of choice entrance is obstructed or narrowed in any 

The operation which I wish to present is manner, this should be corrected by a plastic 
v&Ty satisfactory m 95 per cent of the cases operation Unless the patient has a perfectly 
requiring surgical treatment It is a com- functioning nose after operation, the result 
bined mtranasal, transantralethmosphenoid- wiU not be satisfactory, either to the surgeon 
ectomy It can be done either under local or or the patient Ample breathing space is 
general anesthesia If the disease is bilateral, absolutely essential m attaining these results 
both sides may be operated upon under the What is to be gained by doing a beautiful 
one anesthetic I usually combme local and submucous resection, providing ventilation 
general anesthesia The patient is given a and drainage for the sinuses, and leaving a 
hjqiodermic of morphine, 1/6 grain, atropine, closed nasal entrance through which the pa- 
1/150 gram, 30 mmutes prior to operation tient can get no air? 

After the patient is completely anesthetized The next step is to displace the middle tur- 
by gas and ether, the mask is removed A binate away from the outer wall It should 
gauze sponge is placed m the nasopharynx to never be removed It is the only protection 
prevent blood and secretions from running for the cnbiform plate So long as it is in place, 
into the throat and from being aspirated or and we stay underneath or external to its 
swallowed A Branower breathing tube is upper attachment, there is absolutely no dan- 
placed in the mouth This tube is very satis- ger of injunng the cnbiform plate If the 
factory in every way It has fittings for the middle turbinate is enlarged, it can be par- 
attadunent of sterile rubber tubing on each tially resected (Fig 2) The ideal way, is to 
side out of the way of the operator Ether take a sharp knife, split the turbmate from 
vapor IS supplied through one side, oxygen top to bottom and remove as much of the 
through the other It keeps the tongue out lateral portion as necessary, preserving the 
of the pharynx and allows a free exchange of medial portion This preserves aU or most of 
air The nose and face are thoroughly washed the normal mucous membrane covenng the 
with alcohol (Fig i) Then both sphenopala- turbinate 

tine ganglia are mjected with 2 cubic centi- The ethmoid cells are now entered and the 
meters of ^ per cent novocam solution, to antenor wall removed with a small ethmoid 
which has been added one drop of adrenalm, rongeur Usmg a Mosher curette, more of the 
I 1000, to each dram of novocain The septal antenor cells are broken down A small strip 
mucous membrane and turbinates are injected of gauze, saturated with adrenalin, i 1000, is 
with the same solution in exactly the same placed into the opened ethmoid to remain 
manner as for local anesthesia This reduces there until removed through the posterior 
bleedmg to a m in im um, prevents or mini- supenor wall of the antrum 
mizes shock, and helps to control postoperative The antrum is opened through the canme 
pain Both canine fossE are mjected with a fossa (Fig 3) A nght angled incision is used, 
small amount of the same solution this provides better exposure with minimum 

If the nasal septum has not been resected, trauma to the tissues The penosteum is 
previously or is deflected, espeaally in the elevated upward and outward and held by a 
upper and postenor part where it wiU mter- retractor A small bone drill is used to enter 
fere with free and easy access to the ethmoid the antenor antral wall, enlarged by a Kem- 
and sphenoid sinuses, it is resected This son rongeur to provide sufiicient exposure 
procedure may be cntiazed because of the The openmg m the bony wall should be ex- 
possibihty of infection m the submucous field tended as far forward and downward as 
Over a penod of years and several hundred possible to obhterate the angle formed by the 
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anterior and tuMlwiIU (Fig 4) Ineitending 
the evening npwd and Inward care tboold 
be taken not to Inlare tbe Infra-orUtal nerve. 
The macoo* membrane h now locaoied bj a 
•man penorteal cierator beginritng at the 
anterior kJerioT in^e and extending In ah 
chrectkini antfl the entire mucota ii fret 
Man} timet it can be re moved ot m<me More 
often it U re mo v ed piece meab It it very 
Important that aD of the Unlnp membrane be 
removed. A small laryngeal muror it uted to 
inipcct the outer and upper walla 
The boQ\ noao^antraJ wall It removed next 
by a chw and rongeur forcepa, bdog rtry 
careful to preatr.'e the membranous wait VVt 
now have an unobttructed view of the poa- 
tenor toperfor wall of the antrum which 
exposes the anterior ethmoid cells. Tilth a 
small biting forcepi or a cniettc an opening 
it made into the ethmoid and enlarged with 
Hajek biting forcep*. The gtose ftrip placed 
in the ethnvAl cent totfinawHy It removed 
through the antram. All o( tiw: postaatral and 
infra-orbital ethmoldtl ceHt are mpoeed and 
coznfjletej} exenterated under dIrWt vdaioQ 
(Fig 5) Next we place a deep KITlian natal 
tpe^um behind the middle turbinate and 
retract it medlilly Using Hefek forceps and 
Coohiey curettes, all of the remaining 0^ 
can be ferr y ) red under the middle tmblnaie. 
By looking through the q;)ccahiffl and the 
antral opening you get an unexcelled exposure 
of the entire ethmoid labyrinth (Fig 6) This 
brings into view the anterior waD of the 
enoid. This may be opened either through 
natmal osteum or by a small curette. Tw 
entire anterior wall Is then removed with 
Ilakk forceps. The contents are removed 
with a cTndl Coakley cmette. An tnverted 
n-shaped Indskm Is made in the membrauotis 
naso-antral wall and the flap turned down 
into the antrum (Fie 7) Ttm prevents sab- 
sequent dosurt cd m opening and prorldei 
constant drainsge at a posot near the floor 


The sphenoid ethmoid, and antrum sre now 
amvoted into one Ur^ smooth caWtr with 
adequate c^)cnlDgi for drainage and treatment 
well protected by the middle and bferior tnr 
hjpatei. 

A large ring curette b btrodneed bto the 
antium under the Inferior tujbbate and beW 
hj^ against the anterior wall (Fig 8) Narrow 
ati^gaoxe impregnated with nupercabeobt 
ment, is now inserted through the canine fowa, 
mto the sphenoid then the ethim^ then the 
antrum and the end threaded bto the ring of 
the curette, and withdrawn through the najo- 
antral openbg bto the nostril (Fig 9) Both 
ooatxils are packed mth nupercabe game, 
“nds gwue mhimitfi the diiconifort of tbc 
padring, not only while it is b place but also 
during removal The IndaiOQ ts dosed by two 
lalk or Untn snlurta. Tbc nasopharyngeal 
is removed and the patient returnea to 

AD packing is nanoved b S4 boon Irriga 
tioas arc started after 48 hours, and stitches 
are rentoved after 7 dajx The tTmge time 
req u ired for tbe operation b 1 hours. The 
average bospitallation b 10 daya, aod the 
avenge duration of treatment is ordbaxily 10 
weeks. 

(xrea.TOO« 

Surgery of the abuses Is a major ptocedore 
therefore, ihorougbexambatiorjof the patient 
Is ahsolntdy easentiaL Complete ph^rica] 
Mood, and nrine examinations shonM be de 
manded. Cultures of the secretions and patb- 
ologicai of the tissue removed 

from the abases at the time of eperatJon 
should be roDtinc. ilbutc attention to every 
detail spells tbe difference betweeo soccess 
and faflure, cither b the disgnosu or treat 
ment Nothbg should be done hurried]) 
oeithcr the hntoiy tbe aammaticai, ict the 
operation, because anything that b worth 
doing, is wroth dobg well. 



INDICATIONS FOR SURGICAL TREATMENT IN SINUSITIS 
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T he indicaUons for my form of surgical 
treatment m sinusiUs arc based upon, 
first, an accurate diagnosis and, second, 
a carefull} arrived at decision that con- 
sen ative treatment w ill either be futile or perhaps 
uneconomic It is fundamental that an accurate 
diagnosis depends upon a comprehensive history 
and a thorough examination The possibilities of 
migraine, allergic conditions, ocular disturbances, 
intracranial lesions, or general systemic disease 
must always be kept in mind The ophthalmol- 
ogist, the internist, and the hboratorj' may fur- 
nish valuable information which ma> prevent 
placing undue emphasis upon some existing ab- 
normality m the sinuses, to the neglect of other 
possible causes of the patient’s condition Good 
roentgenograms are indispensable in order to eval- 
uate thoroughly the condition of the sinuses Occa- 
sionally w e hear cntiasms of an increased tendency 
to depend upon laboratory aids and consultations 
for a diagnosis This may be justified at times, 
but I cannot subsenbe to tiic all effiaent infallibil- 
ity of anv one speciahst Looking into one win- 
dowr does not reveal the condition of the entire 
house To the statement that these procedures 
unduly increase the expense to the patient, let me 
suggest that this added cost can be absorbed nicely 
by a similar sohatous attitude on the part of the 
surgeon in regard to his own fee 
Too often the diagnosis of sinusitis is hastily 
made upon mere assumption or inaccurate obser- 
vation The medical discovery of the paranasal 
smuses and the realization of their potentialities 
in relation to disease, like most geographical dis- 
coveries, led inevitably to a penod of more or less 
exploitation With hasty, inaccurate diagnoses 
and stereotyped therapy routmely apphed, is there 
any wonder that the egectiveness of treatment for 
sinusitis has often been viewed with skepticism, 
both by the practitioner and the layman? This 
naturally gave rise to a deep-seated prejudice 
against operations on the sinuses, and we heard 
the oft-repeated saying, “Once a sinus, always a 
sinus ” Of course, in a stnet sense, this is true, 
as rarely do we obliterate a smus The abdommal 
surgeon removes an infected gall bladder or an 
appendix, but in operating upon the sinuses we 
From the Thayer Hospital 

Prwented in the Symposium on Otorhinolaryngology before 
the Chni^ Congress of the American College of Surgeons Fhila 
delphia October 1^20 1939 


do not remove them We dram them, break dow n 
and remove cell partitions, and remove diseased 
lining membranes, but we still havm the sinuses to 
deal with after operaUon If we have carefully 
evaluated the condition, studied the clinical pa- 
thology, and considered its probable effect upon 
the patient, we may amve at a conclusion that 
some form of surgical treatment to promote drain- 
age or remove hopelessly diseased tissue would 
prov'e sufficiently beneficial to the patient to make 
the procedure worth while If surgical treatment 
IS decided upon, the particular type of operation 
should be selected according to the demands of the 
individual case We must fit the operation to the 
patient not the patient to the operation Under 
such conditions surgical measures may be dis- 
tinctly indicated and, if correctly earned out, are 
usua!!> justified by the results 
Acute sintisilis In acute sinusitis surgical treat- 
ment IS rarclv called for Most cases are sclf- 
limitcd and will recover with conscrv^ativc treat- 
ment, while surgical interference niav possibly 
provoke unnecessarj’’ comphcations An excep- 
tion to this might be those cases in which con- 
tinued severe pain, purulent discharge, and the 
roentgenogram suggest either a delay m resolu- 
tion or inadequate drainage In these cases such 
minor procedures as infracture of the middle tur- 
binate, turbinotomy, opening of the agger nasi 
cell, or irrigation of the antrum may be helpful 
Often the necessity for employing these proce- 
dures vanes inversely with the thoroughness of 
early conservative treatment and may be obvi- 
ated by a stneter regimen of therapy 
Acute sriiustlis with comphcations In acute si- 
nusitis of the fulminating type, early surgical in- 
terference may be necessary Fortunately, these 
cases are rare They are generally seen in younger 
people and the worst cases follow swimmmg 
There is usually severe pain, tenderness, fever, 
evidence of sepsis, purulent nasal discharge, and 
sometimes swelling In these cases we should en- 
deavor to obtain adequate drainage with a mmi- 
mum of bone work Intranasal antrotomy may 
provide suffiaent dramage for the antrum, but 
with a fulminating infection of the fronto-eth- 
moidal sinuses, external incision and drainage are 
preferable At this stage there should be no at- 
tempt to exenterate the ethmoid cells After the 
acute condition has subsided, if resolution does 


S3I 



SJ* SURGER\ GYNECOLOGY AND OB S TET R ICS 


not take pltce, an eJunofdoclogiy, Intiwuial or 
extemtl depending epon the conditioos, nay be 
pexfofiped. OrUtal abeem, «cDndaiy to etb- 
be dialaed externally in a aim' 

Pethapa the moat aerloua o< theae enfn pHf»rf«wn 
b oateomyeliiia with ita poaribfe aetipiehe ol 
abaceii aixl menlngftfa. Ferer and pin nay oc 
may not bo pre aca L There la external nrelHiig, 
aomcliiDea with a dbeharging fiitnla. The ooo 
moat rahiable cQagnoatk aa pointed ont by 
&Ioiher (4) U ednna. It b oaojily £rom 7 to 10 
daya beloce the infection on he deaDonatrated by 
roentgenogram, and the area of hreohrmeat will 
be from j to a locbea beyoed what b ihown oc the 
film. Moaher (j) haa proved the Importat** ol 
the dipioic reina, which rtm both opmuda to tl* 
perioatcom and townrdi to the dnr*. Retrograde 
thrombophlebitb of theae velna cairba the fadec 
tion opward and accotmU for the characierbtlc 
pitting edema. The roentgenogram may be oi 
vnloQ in early caaet by demonatradog t^ prea- 
ence of tbeae diploic 'rew with tb^po ten dalldtea. 
and radical opeTatkin i« indicated. The 
plate from well beiood the Uae of edema 
aboold be renxn-ed and the akin flap* left open 
for drainage. 

AnU «xdtfrtatf#v 0/ chreaw ri tuitU Smgi 
cal treatmait of chronic rirmaitb daring an acute 
exaceihatioc b geDeraHy cootrm-indkated, nnlm 
(fnpTwltpg coffipOcatioo intetferotfe 
oecetaury lo nch a cue one aboold rtrHw for 
adequte drainage with coch ntiaiwwnn of boce 
work as b coosbtent with the ccediciaa. 

Ckrenic siuuitu For practiod poipcnc* we 
may caaddeT s forms of duradc dmuitb the no 
rnlffit, characterized by a pomient nasal £>- 
darge, and the fayperphstic, whh p ot y p oab and 
obstrnctfoo. Acomtliig to Eggstoc, the fonner b 
a trophic fibre tic, aderotic, or arteocieclerotic, with 
an associated ctodmsing osteitb and b doe to In- 
Tolvcment of tbe aiTerent blood reaaeb while the 
Utta- is duractcrued by thkkaied and edeno' 
tens chaogra in the mscous membraoe, raiefactkc 
and oatecnoroals of booe, with inflammatory tnfil' 
Iraticn Cl the veins and hmiphitka. There mar 
be aQ gradations of these or 1 combiaatioo of both 
may occur even In tbe ame tinas. 

AcrWnd Many cases of pnndat maxfOary 
glcFQfltb are of dental origin, cIm to Infected molar 
or pretnobr teeth. Socnedmes this becoenei evi- 
dent ooh foilowtiig cilractionj when the patient 
devtlopa a pornient nasal disenxige, unally fcnl 
in character If tlie cooditkai dM not reaolve 
after removal of tbe dental Inf ectioD and coeaerra 
tire treatincat,irngBlkiosof theantrnmor abige 


latonasal antrotoeoy generally wfflaa. In icoe 
case* there may be wjfficicnt pathology In the 

floor of tbe an trum to neceaai U t c opera tion throQ^ 

the canine foraa. Tbe pr ese uce of an ahreJar 
fiatola in tbe rite of an extracted tooth b an 
IndlcaticBforeirlyaarirfcaiintcTfeTtnce. Ifcwtcf 

theae will doae foUowing a large tnlranasal an 

trotcany bat some will require external operaikn 

or phutk dtBore of fistola. Most cases of dental 
orbln win respoed to Intranasal drainage. 

Afany caaes of poralenl afaiadtk may imprest 
with proper atteotke to asaocitted or 

endooine distnibaDces. In chDdren, cwrectloc of 
dietary errors and remaval of toosib and aefemids 
srlD frtqnoitly be foUoired by resohilicrL Ftr 
■blcnct of dbdaige periodic headache, nasal ob- 
atnictloD, bryng^ and pohrMoaiy syemtoms, 
ocular dlstnrbaocei or erutnee of fecal infretioo 
may Indicate the advbablUty of surgical intrrfa 
coce. ThepcaftioDof lheantraai,actingasapos- 
alble j'Uui Ur for pus draining from the ethncfcl 
ceDs, tisd the high locailoo of Its own oaiism mile 
it tisB least ammable to coDserrative txatment. 
CcnscqDently thb b the nnus which requires nr 
gery moat cnen. An Intranasal antrotony mar 
caflactbclafectloe tosobakle. If this prom fetOe, 
or if there b evldcxKt cf marked nnnmaal palhoi* 
cc which in all probabfhty wtnJd not rwfre 
fovowing dmple antrotnmy nrScal opentioe, 
nch u the Caldwell-LBt, b indbated. Subeno* 
C9u» r ej ec ti cp of a ihJcienrd, or hUily drrbted 
•eptoa, or the remoraJ of the middb tttfhfnste 
fa Ms or in port, may Ixnproee aeratko and drain- 
age of the ethmeid cells. Persbtecce cf wranri 
tloo may hxScate the advbahQi^ oi an bira- 
oasal ethmoid opera tan. Genenlfy thb b facil- 
itated bydcfngaprchininaiyaabmatoasresrctioo 
of tbe a ep tm n. As a rale the sphenfidal sbEQS b 
liKhided In tbe operation as It b naoally lovuf red. 
Leas freireenUT caie may see cases of spfaeacicbJ 
soppera^ with pcatn^ dbeharn and trane 
rim»« ocular lympOana but Dtlle evideDce of eth- 
moid invofraaent. In inch cases remoril of the 
tnterioT wall of the sphenoid ma y be ad iMble 
if imgalkaia or displaamKot hare proved Inrfec 
live. Unless coropbeated by saw suA owEikn 
as osteoma, nmcoOTe or Involvement of tbe oe*e 
00s wall*, opcratloD open tbe frcntal sinus in thb 
type cf case b seldom indlcaied. Tbe frootal smoi 
b osnaDy afforded adcqoate drainage by the etb- 
iBofd operation, as it has the advantire of gravity 
Interference with the casofroutal doo may hr 
prodoctive of future trouble. Moahex urged per 
serving la virginlt) Should eaxfitiaa dt^d 
tBigical treatJiKQL, the external frento-ethajol 
dectceny b In be preferred. 
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Chronic stnnsilts — hyperplastic Perhaps the 
hyperplastic type of chrome smusitis is that most 
frequently encountered Many of these are aller- 
gic In tLese, mdicated allergic treatment must 
be carried out When marked hyperplastic changes 
in the smus mucosa are present, this often will not 
be suffiaent Secondary bacterial mvolvement 
seems prone to occur m these cases Generally a 
combmation of allergic treatment and radical sur- 
gery gives the best results While it is better to 
avoid surgical measures durmg acute manifesta- 
tions of allergy, operative treatment may be de- 
adedly benefiaal when these factors are under 
control ' 

Unless contra-indicated by such factors as the 
extremes of age or some associated disease condi- 
tion the radical type of operation is to be pre- 
ferred with this form of smusibs With marked 
nasal obstruction, polyposis, and roentgenographic 
evidence of well estabhshed mucosal changes m 
the antrum, operation by the carune fossa route 
with removal of the diseased hmng would be indi- 
cated This may be combmed with the trans- 
antral operation on the ^thmoids if desired Any 
antenor cells which are not accessible may be 
opened intranasally If ethmoidectomy is done as 
a separate operation, I prefer the mtranasal pro- 
cedure, despite the growmg popularity of the ex- 
ternal operation In competent hands I think the 
former is preferable from the patient’s viewpoint 
Tilley says, “That in seeking to ‘make the punish- 
ment fit the enme,’ with few exceptions the mtra- 
nasal route should always be chosen m the first 
instance ” Some operators routinely open the 
sphenoidal smus m every ethmoid operation, but 
here again it may be well to individuahze If it 
does not appear to be mfected, it may be left 
alone at least for the time bemg If defimtely in- 
volved with a polj'poid Iming, it should be opened 
as w ide!}’’ as possible The sphenoidal sinus is 
often a problem after operation due to tendency to 
closure from scar tissue Theoretically the removal 
of Its floor IS ideal in order to prevent this closure, 
but actuallj this result cannot always be accom- 
plished 

The external fronto-ethmoidectomv should be 
resen cd for those cases which defj simpler meth- 
Ljmch, himself, said, “I\Tien all else fads, 
try this ’’ WTide the opicn operation undoubtedly 
allows a more thorough exenteration than the m- 
ctlimoid, the after-results are not always 
^ j •^o’^ld desire Acompletelj satisfactory 

radical operation on the frontal smus, from the 
patient s point of anew , is somethmg to be desired, 
but not alwax's attained Manx patients are far 
happier with a not quite-so thorough mtranasal 


ethmoidectomy, even though it may possibly need 
some revision later The external fronto-ethmoi- 
dectomy should be employed m those cases in 
which mtranasal or transantral operation has 
failed, when frontal smus pathology must be re- 
moved, not merely dramed, or when comphea- 
tions demand an external approach 

The particular type of operation should depend 
upon the conditions of the mdividual case In 
most cases the Lynch type of operation answers 
very well and has the advantage of not disturbing 
the antenor frontal wall In cases with very large 
frontal smuses, however, the Killian operation 
may be more effiaent. Certam cases imght justify 
an obhteratmg operation, even with the resultmg 
deformity In the so called conservative opera- 
tions which open the smus externally and attempt 
to enlarge the duct by means of burrs and rasps, 
it is often difficult to mamtam the openmg There- 
fore, if there is suffiaent pathology to warrant 
external operation, or if the frontal smus wiU not 
resolve after an mtranasal ethmoidectomy, the 
combmed external fronto-ethmoid operation seems 
preferable 

STODIASY AND CONCLUSIONS 

1 The decision that surgical treatment is mdi- 
cated should be based upon careful, thorough 
study of the mdividual case, with consideration 
of possible assoaated disease, or environmental 
factors, and the conclusion that more conserva- 
tive measures would be futile The probable effect 
of the existmg pathology upon the patient should 
be compared to the expected improvement follow- 
ing operation The simpler procedures, if at all con- 
sistent with the clmical picture, are to be pre- 
ferred Many tunes, from the patient’s pomt of 
view, graded operations and secondary operations 
are preferable When radical measures are mdi- 
cated they should be earned out as thoroughly as 
IS consistent with the safety and future comfort 
of the patient 

2 Surgical interference is rarely mdicated m 
acute smusitis 

3 Adequate drainage wuth a mimmum of bone 
work should be the objective m fulmmatmg smu- 
sius Early and radical removal of the skull plate 
IS mdicated m osteomyelitis 

4 Most antral cases of dental ongm will sub- 
side following remoxal of the dental infection and 
mtranasal antrotomy' 

5 In chrome purulent smusiUs imderlymg fac- 
tors should be gi\ en proper consideration Intra- 
nasal dramage procedures may' cause resolution 
If unsuccessful, more radical methods may be in- 
dicated 
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6 Inchrcnfchj-perpiiUictlntHiliitheqomkiii 

erf lUcrsy mu5t be cooddeted. A combnotka orf 
likr^ trtttment Mid rational *aiTety erf wn give* 
the bat ranlu. Ridicil typa « openiioa *it 
ufoaDv rooct eflectire with thl» fora of dmaitb. 

7 The ertmi*] fronto-ethmddectoiny 

be roervtd for lbo«c cua wbki defy dmrrfer 
me tb exit. 
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NON-^URGICAL THERAPY IN ACUTE SINUS DISEASE 

HENRI aOYLAN ORTON ALD FAC5., Vewwt, New Jeracy 


I N (Tnomltig Don-scngkil thcrapr la Mate 
tinui diwue, I tg'ue there u Dothlog 
orklnxl to pot forth- The average prac 
Ulkotcr iooci rather dbeUXafoDy on 
specuJty and b rehurtaot to refer hb patlcnu 
with unns dheMc ootl] tocite eocif^tlcp Im 
arben. Vte ofteo bar patkata ti> that they do 
aot wbh «ar corgny done. Tbeir tarpteadoo h, 
ooce « tiaui, ajwafi « dsoi, aad t^t utoally 
oee openuoG b bot the beg inning of auji} 

Tbm MW aloMBt at auo) wttw <rf trcBtuifi; 
acute tlocn dtaaue u there ore mea traOBg ft 
much cmfimoa hu onra refAnUog tracment, 
and U wtnid be f tHe to attempt to epedfjr any 
definite method. 

Pkyxtafoiy In the treatment erf acute lintHitii, 
we mutt not kne tight erf the phnutogical 
orrfa which co \ w ro the cure of ft Sir St Chu 
Tboioaon. fn u obtervatloQ on the ctfon of cOU, 
■lata that the mucoui and dfioiy action cm 
bloed, form the fint fine erf defeooe of the ok pov 
ckgo. The MTOt of the Implied orgtnitnis b 
due to tbc eecietkiQ of health) mocna and Ihcwe 
orzoiufmt ore then ejected W the octioD of tbc 
c^ced epftbelhun- Thm ciOary octioo b not 
Infinenccd by fntit) The ue Hoed 

througboat 'irith ciBa oed their action b olwayi 
ia the direclloa of the orifice of the opening they 
ore goordlsg Slight iraoma canta oimt of Uk 
/^^ n- Intrarajal temperature hot eome effect 
os thHr mi T r a Dent*. In obcticctiTe olDiultb, 
the dHa are ictrve paj dace not necemrily 
trrett cfllMy 

fimut m 3 j OurtmckiTBeotacr Mm 
tha Clan— d tlw Amcncu Coki* « Ixf n— , rU- 

tlJr>iii OsaM *-n. »j« 


Shtojy Pretfispoolng focton In the carnation 
of liom dheme ore many tome of which we 
might meotkm here, inch oi Imprcper b>'xleDC 
wiuj a fenerol Jowenni of reobuact Loag ct»- 
tloBooce erf untreated allergic conefitkoi FRcib- 
pceo the tuBfrer to bdecisem by cosihw poor 
vatOatica oad droiaige. Then, too, ea doOTBe 
dyefonetjon b t factor The hot, dry ur m sMit 
boMngi dsiifif the winter aaace drk* the 
fflucoci membriLna. The old rwimmin; bote 
Dowodsra aBed the pool wbee the water b to 
highly cfaiorioiced that It amex t e rere iniCiba 
to nracoDt membronei, permiu kfectioe to tike 
pbcc rtadSy 

Of the lo^ fodon to be cooxidered is edema 
of the msfcna membrane interfering w ith ventib 
tlon and drainage rtr ac tai ai chnn^ in the oco- 
trib, u hypeitTocdiled torhfnatea or dcriolcd 
teptum h>-peTtropiiIed toaafb and adeaoftb with 
ojjTowrd Opening interior and poatericr- 
frequent bead cokb and Incafllitia, and the acute 
inlcctioos dneaaa u meadeo, acoiiet ferer 
influeiun, etc. Tbeaeorebutafewof thecoestita 
tknal fictora ia the etioiogy of sinus disooe. 

Srm^i^wu TheiymptooaareaoweDknownl 
oQ tial there U scorrely any need of enumentiDl 
iHm H o w e v er It b when the prodfcc ol 
toca of dr y p m of the nosophonm, foflowtd br 
iDeesng ituffinea of the nostrils, and generri 
feeling of TTmlnUr snpeor that cany treatment b 
pyu^ eflectnol. This b the time when we nar 
pooibjy be I terminate the Inflammali* 
by deflieoctDce instead of tllowinj It t go 00 t 
naololioo Saggal to the palknt that be mt 
faj bed and he wiD promptly teQ yoo I am d« 
sick escpugb to go to bed 
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Pathology Inflanunatioa is the succession of 
changes which occur in living tissue, provided 
the injury is not of such a degree as to destroy 
structure and vitahty at once This is naturally 
accompanied with changes in the vessels and mi- 
graUon of fluids and solids therefrom with changes 
m the penvascular tissues Suppuration is always 
preceded by a catarrhal inflammation 

The usual organisms found are the strepto- 
cocci, staphylococci, pneumococci, and the vari- 
ous bacilh A large number of eosmophiles present 
in the nasal secretion suggest allergy 

In the acute exacerbation of chrome sinus dis- 
ease, conditions are somewhat different We have 
more or less of a permanent pathology, as for 
instance deviated septum, hypertrophied tur- 
binates, chrome nasopharyngitis, etc , and here 
we may have a fulmmating type of mfection 
Diagnosis The history is of the utmost sig- 
nificance Any histoiy of a contagious or allergic 
disturbance must be taken mto consideration 
Secretion from the nostrils should be exanuned 
for type of orgamsm, and if we find an over- 
abundance of eosmophiles, it is very suggestive 
of allergy 

Celsus desenbed acute mflammation as red- 
ness and heat with swelhng and pain, or, as set 
forth m sinus disease heat, pam, swelhng, dis- 
ordered function, and possibly discoloration In 
general, rest and gentle treatment of the mucous 
membranes should be prescribed for this acute 
type and the body should be helped in part to 
return to normal 

In the diagnosis of acute smus disease, the 
methods are well known to aU, and there is little 
need of gomg mto this phase of the subject in 
detail To aid in the diagnosis, we have, anterior 
and posterior rhmoscopy, roentgenography, and 
the nasopharyngoscope These are all famihar 
Treatment To attempt to enumerate the 
vanous types of treatment would mdeed be a 
task, for there is no specific cure, either by medi- 
cme, surgery, or biology discovered for smus 
disease In the treatment we should (i) help the 
first fine of defense, and (2) combat the infection 
The termination of mflammation may be fol- 
lowed by a return of tissue to health, and this 
may take place by delitescence or resolution By 
dilitescence is meant the abrupt termmation at an 
early stage, resolution is the gradual disappear- 
ance of symptoms when the inflammation has 
passed through its regular stages 
Kyle’s dictum years ago, “treat those mucous 
membranes gently,” still holds true and should 
be adhered to more than it is In treatmg the 
acute smus mfection we must not lose sight of 


the physiological pnnciples which govern the 
cure of it. Proetz has found that healthy sphe- 
noids and ethmoids empty themselves com- 
pletely m 96 hours, frontals a httle faster, and the 
maxillary smus a trifle slower It would seem, 
therefore, that the general pnnciples m the treat- 
ment of smus disease would be proper drainage, 
aeration, and general support 

SufBce It to say that the treatment of any 
underlymg systemic disease of which the smusitis 
IS a complication should be carried out Investi- 
gation of the patient as a whole, rather than 
simply treatmg the local manifestation, is of the 
utmost importance We should look into the 
bactenal mfection, local reactions, allergy, glan- 
dular dysfunction, interference with normal 
cihary action, nasal obstruction, tonsils and ade- 
noids, the acute mfectious fevers, and frequency 
of colds, and the seasonal nasal allergy and endo- 
crine imbalance must not be overlooked The 
otolaryngologist must, therefore, have a good 
gener^ idea of medicme as well as that of his 
speaalty 

Allergy plays a very important part m the 
treatment of smus disease, and often the co- 
operation of the allergist is of great value to us 

Negus attempts to help the normal defenses by 
clearmg the bactena from a smus, for example 
by lavage, so that they no longer multiply m 
numbers sufl 5 cient to produce lactic aad m harm- 
ful concentration, while the dimmished alkah 
reserve m the body can be re-adjusted by the 
oral admmistration of alkah The influence of 
suitable as well as adequate ventilation should 
play a major part m the therapy of acute smus 
disease 

Fenton states, “Beyond some simple alkabm- 
zation there is no decided proof that any special 
diet will do much for nasal mfections " Some 
authorities state that acids or excess of calcium 
ions slow, and that alkalme or potassium 10ns 
hasten, the rate of action of the cflia 

There has been a mass of research material on 
the subject of drugs and their action on ciha, 
and here we might mention a few DistiUed water 
causes slowmg of the cflia Therefore, we should 
use some isotonic solution Drugs which clog up 
the mucous covermg mterfere with the cflia, 
these should be avoided, as for mstance, mer- 
curochrome A 5 per cent solution of cocame 
has no paralyzmg effect, stronger solutions do 
Menthol solutions should not be stronger than 
5 per cent 

The vast majonty of patients do not care to 
go to bed upon the first sign of an acute cold but 
prefer to wait until they are “good and sick” 
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Tbe roQtiiw et tittUaent k tbeo estab- 

Itsbed Tie patknt b put to b«d tbb (Umbthhet 
tie UQOuQt of UockI tent to tie aSected part 
and lesens Ute forte of drcnlitfcni. Some fonn 
of opkte help* thb ImmeMPribly YentflatSon 
■rwt drainage are uT r u n p Iriheit By the tzte of a 
cocaine ipiay or botoiilc aoi Uca of ephednne 
cdphatewhi^itappBedkcally ComthatioDaSy 
beat, cathartia, oiapboreOci, etc. plaj tbw 
part in the tocteulol trcatinent of acnte atoos 
dliexte. 

SnUinilainlde b a rahiahk agent tn acute 
strep tocDcac infections, bat it thooLd oot be oaed 
f nritf ri m t na tely Camiroi has been oaed wllli 
gratifying rexalti by Ccetea Tbeae meastim 
may m reinforced vith asdtoiins and antibodlc* 
sod u opaodina, phagocytes, bactenoIyiinL efta- 
m^n« , Tvt cMichua. R ocd tgcc ogrirni artd dit 


therciy have oot proved as alkUctary ts b 
other acute bfectkns. 

Each bdhddoal dealing with sente ibni dk* 
ease most have a moct eta n prAensha maier 
standing of the whole a ci cace of medicine and 
when Infectko doea not bip r w c acme fargkal 
proctdnre may be neccacsiy 
fcrccipsicnn 

No spccidc treatment has yet been foond that 
cure all soms dbcaaci. 

Pronpt, thorough treatment of acute cocdl- 
tiooa pieveata aema camplkatlora. 

Snliuiilamide b streptocoede bfeetkaa k a 
raloahk r e m edy tet il^ld not be tned indk- 
cnmlnately 

The cc-opentioQ of the aUcigift b d grtat 
valoe. 
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THE VOICE AFTER LARYNGOFISSURE A^'^f^~;Tr 
LARYNGECTOMY FOR CANCER OF THE LARYNX" 

CHEVALIER L JACKSON, M D , M Sc (Med ), F A C S , Philadelphia, Pennsylvania 


V OICE IS the chief con sideration in the 
treatment of most benign laryngeal con- 
ditions In malignant conditions voice 
must obviously be relegated to second 
place, because the first and most urgent mdication 
IS to cure the cancer (2) It is necessary to explam 
this to the patient and his family, so that they 
may readjust their attitude, and accept whatever 
voice impairment may be entailed in the proce- 
dure required to obtam the proper prospect of 
cure However, the fact remams that one of the 
thmgs that the patient is most anxious to know 
before consentmg to the necessary operation, is 
whether or not he will lose his voice Many people 
beheve that removal of the vocal cords wiU nicike 
It impossible for them to talk, and the majonty of 
those to whom total laryngectomy is advised are 
very skeptical when we assure them that they will 
soon learn a new way of talkmg after the larynx is 
removed We explam that voice is relatively un- 
important, as compared with cunng the mevitably 
fat^, if untreated, cancer, but it is very comfort- 
mg to the patient, conduave to his fit condition 
for operation, as well as a consolation to his 
family, to know that he will not be doomed to use 
the sign language or a pad and pencil the rest of 
his life to express himself 

It seemed to me that it would be mteresting and 
helpful to conduct a speaal follow-up on patients 
who have had the various laryngeal operations 
done, by sendmg out questionnaires regardmg 
postoperative voice development All hvmg pa- 
tients operated upon since 1929 were sent ques- 
tionnaires Rephes were received from 5 1 patients 
who had had one or both cords removed by laryn- 
gofissure and from 30 patients on whom total 
laryngectomy had been performed 

THE VOICE AFTER LARYNGOFISSURE 

Patients who have had one or both true cords 
removed by laryngofissure practically always de- 
velop a useful voice, but its quahty, pitch, and 
carrymg power vary greatly Cicatnaal “adven- 
titious” cords develop m most cases, and m pa- 

From Temple University Hospital and School of Mediane 
Presented in the Sjmposium on Otorhmolnryngology before 
the Climeal Congress of the American College of Surgeons Phil 
adelphia, October 16-20 igig 


tients with good voices, generally either one good 
cord remams, and a good “adventitious” cord has 
developed with which it can approximate and 
vibrate, or two good “adventitious” cords have 
formed to replace two cords that have been re- 
moved Another mechamsm by which a good 
voice can be produced is ventricular band phona- 
tion (i), which IS to be regarded as undesirable 
when it IS “usurpative,” but which may afford an 
excellent and very eflfiaent substitute for true cord 
phonation when i or both cords have been re- 
moved One of the factors that is of importance 
m deter mini ng the character of the voice is the 
degree of motility present, and this m turn gener- 
ally depends m some measure on how much of the 
arytenoid was removed and how severe the m- 
flammatory reachon was m the cnco-arytenoid 
]omt The presence of a granuloma may mterfere 
senously with the production of a good tone, and 
such tissue should be removed by direct laryn- 
goscopy if It does not shrink up and disappear in 
a month or two after operation Sometimes sev- 
eral removals are necessary In still other cases 
voice IS impaired by the presence of a acatncial 
web across the antenor commissure 

Of SI laryngofissure patients operated upon m 
the past 10 years, who have answered our ques- 
tionnaire to date, 43 rephed in the affirmative to 
the question, “Have you developed a useful voice 
smee your operation”? In reply to the question, 
“Is your voice good, fair or poor,” 8 rephed 
"good,” 37 “fair,” and 6 “poor ” A great vanety 
of occupations were represented m the senes 
physicians, lawyers, bankers, salesmen, teachers, 
editors, machinists, clerks, electnaans, merchants, 
farmers, busmess executives, and housewives 
Thnty-seven of these pahents stated that they 
had been able to resume the same work that they 
had done pnor to operation Forty- three were 
able to use the telephone and lo stated that they 
were able to address groups of people, some of them 
qualifying the statement with the word “small ” 
Sixteen patients could smg before operation, but 
only 3 clauned they could do any smgmg smee 
laryngofissure 

We are now at work on a follow-up study of the 
postoperative appearances m the entire senes, 
with a view to determming, if possible, what ele- 
S 37 
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mtnti are partidpQUng m the Toice dfvek^ied in 
each pajticolar cue. 

Mrtxcs ATTa ijurtatcTovT 
The patient who bu hod bit hijnx retDortd or 
if thoat to hare It ranoved is apt to be veiy dc- 
prewd at the tboo^t that be nuy never be able 
to talk again, bet Iw wQ] be cheered op at oecelf 
it b expiamed to him that the biyiut b oolr ow 
part of the apeech mcdianbm that It provMi- ■ 
colomn at air coming up from the hiitgi and a pair 
o< vibrator* or to^ conb, but that It b the 
"mould* of qxech " oamcly the toDgne, Dpa, 
cheeks. Dilate, etc which form the wor^ Tbes 
it li explalDed that it wQ] be oecetttrf for him to 
learn to collect air In hb broopharynx, csot^zigaa, 
and stomach to replace the air caoms inxn the 
loon and to produce tone by mean* o{ Ticadooi 
coru formed ici the h>'papbaryQX or pharynx. Ue 
wdl probably be very ueptlcal about thb but one 
can anre him that eap e u ence has ihovn a* how 
to help patlentf ^ the knack of ltd* sort of 
ip eec fa , and that fab coarse of voice tesaoos sriD be 
b^Q u soon after the opentko a* beahngper 
mTu. Scball(i.t)batgi m us lexcelkot papers od 
this subject and ha* shown that the laiyntccto- 
mlnd patient b not a sodoi ootcast, oor ht unit 
OLsei b be an econosiic burden. Schaii bos found 
that these patiesta eootuinte A most optimis- 
tic, cheerfoi group oeliheT objects of cofkaity 
DOT I Q matt cases, redpiestf of charity 
Tbae news regardlog the aortal and cconomk 
rebabOlutkA of the iai)mgectomiisd patlctit ore 
(uUj supported by the rtpUe* to our qumlknoolre. 
To date we hare hod repQes from w patknti 
operated upon daring the o year period, and of 
these iSrepfled \ a' to the question, "Have jvju 
leaJTrtd to speak without yoor larynx 7 Fire 
stated that tney could whi^ier ooly 6 aud flatly 
Na One of the most Interatkif things noted 
m the replies to the guesuonnaires was the fact 
that in reply to thb question, "1* >*ouj vmce good, 
fair orpoor”?sopercentaf ihehLrynfectamypa 
tient* repDed good while only a fjlile over lo 
per cent of the iar>T>go6»re patients replied 
‘good most of thein aald "fair The occopa- 
lioos of ihepaticotJ who had laryngectomie* were 
as follows salcsrom merthaots, carpenters, onny 
officer*, phjaiciaiB, bboraa, steam niton, oo l der 
housewhea, locomoUve cc^tneer wood carver 
magutiaie executive, printer tailor hotel pro- 
prietor waiter gale-teodcr and mflkmaiL Sera 
teen erf these patknU hare been able to resume 
the same worL wboDy or paitbDy Amooj the 
cprestlon* asked ibebiyngecUanbed fwtknUwa* 
whether or ool they bad tried to use an artlhcial 


lar^ and whether it had ptovrd mtkfictofr 
Only S bad tried It, aod coly j fooad It satirise 
terr one othernH "fairfy so and stfl] anoibe 
**7« and no. 

IfoTTboo deserves a great deal of credit for the 
work be has ckme fn advocating a definhe coone 
of vosce lostmctioo for iaryngectomurd pallenti. 
Some win not require Jeaws, but most win male 
little pregrea* of develop bcpeieai^ bod >a>rfu 
if they are not syrinratWUy taugit- We ha e 
for the past several year* made it our predlce to 
bcxinv^kisonilncachcaseassoonastbeaar- 
dioco of the wtaindwDl permit and wehOT been 
crfitafolng careflent naruti. We plan now lo coeo- 
omnicate with all those who hare stated In thch 
reply to ccr questionnaire that they hare not Ira 
able to dertkp a nbsfactory and to re 
quest that th^ cooe in for butnretien. 

It b planned also to examine the entire serve of 
palvnts wl th a view to detmalocwbat anitcxnxal 
tactcsi, if any inflocsce the voice. ^ e have seco 
fn sme cases a "pseudogioUb resembling the 
Crue^Uist a renarka hie extent while In otben, 
who hare an equally good nice it is difficult to 
sjcotaln a^t the vII:ntlDgstrr}Claresare.TbcT* 
has been sooe qoetiioo u to the adrbahibty of 
kaviog the rprgkitm with the idea that it m%fat aid 
b vrtet drmqoDent PtacoaOy I thick thb an 
os wbe p netke 1 b moa I coses bcause of the dangR 
of iDCnopktesa* erf rnsorti erf the (osur Asa 
maucr of bet, I doubt the asestkl rahre of the 
epfgioui* as a vibnicr because I have seta 
eqi^y good voices in patirnU ahoae epigVrttbet 
have bctt rnnoved. 

With regard to the artificial larynx, I bdfcrell 
b a matake to have the patient try ft before be 
has had a chance tC) develop a bucco-esepiageal 
voice. I bdJeve ts use should be reserved for 
tlxwewboare notable after a fair Inal, to develop 
thb more natoal “poendovolce. 

coxa, giro* 

While To« b of secondary fmportance fa 
cedure* undertaken for the ciacflcatloo of a malrf 
Hin t tumor the reply to a cpiestionniiremt out 
Jo a serie* of patieoU wbo had bad larrngcffisOT 
or larynge c lcapy for cancer of the larynx, ihoaed 
that the majonly had been abic t dec ekp u'rtol 
voices «nd I resume their original occupaucn 

The nulonlT of the palfcnU *bo ^d^ 
Tekped a voire after iaiv-Dcectomy ewtridered » 

good ahile the majority of patienu wbo had 

had loryngoflunre conildeied their vcices c«uy 
fair , , 

3, While many paiienu acqul" ^ 
bucco^esophageol qweeh spooUneociIy It C» best 
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to give a systematic course of voice lessons to 
these patients as advocated by Mornson, just as 
soon as the wound is healed 

4 The artificial larynx should not be tned until 
after the patient has made some efiort to develop 
a voice without it 
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HOW AND WHEN TO OPERATE UPON THE 
ETHMOID SINUSES 

WILUAM MITHOEFER, M D , F A C S , Cincinnati, Ohio 


T he ethmoid sinuses play an important 
idle m any discussion pertaimng to the 
nasal accessory cavities The reason for 
this IS qmte obvious Situated as they 
are between the frontal above and the maxillary 
sinus below with the sphenoid cavity posteriorly, 
it can readily be understood how an infection of 
one of the adjacent smuses may affect the eth- 
moid, and also how an involvement within the 
ethmoid sinus itself may secondarily affect the 
other cavities It is, therefore, well to look upon 
the paranasal smuses as one system of cavities 
subject to the same irritation whatever it may be 
Good results following nasal smus surgery wiU 
depend largely upon the removal of the viaous 
circle withm the ethmoid, and, in many mstances, 
the careful removal of disease withm the ethmoid 
will be sufiiaent reason for the abeyance of an 
inflammation of the larger cavities above and 
below 

The mucous membrane of the ethmoid sinus is 
pale, thin, flabbj , easily detachable, poorly nour- 
ished, and veiy^ liable to infection An inflamma- 
tory action, which may be of an evanescent nature 
in the mucous membrane of the nose, may verj' 
readily overpow er the vitahty of the mucous mem- 
brane of the sinuses, especially of the ethmoid 
WTien involvement of the ethmoid smus takes 
place, the mucous membrane of the middle meatus, 
namely, the lateral concave surface of the imddle 
turbinate, the floor of the ethmoid, and the lateral 
w all of the nose opposite the middle turbmate are 

Presented in the Sjmposium on Otorhmolarj’ngologj before 
the Clinical Congress of the American College of Surgeons Phila 
delphia October iS-20 1939 


first mvolved The hrmtation of the disease to 
this area probably accounts for the success m 
treatmg acute and subacute infections, when cot- 
ton tampons saturated with stiver preparations 
are placed in this region 
The predommant types of inflammation are the 
suppurabve, the serous, and the mixed In the 
suppurative vanety, the mucous membrane is red, 
evenly swollen, nch in blood, and is firmly at- 
tached to the bone because of the presence of 
connective tissue proliferation In the serous type, 
the mucous membrane is pale, edematous, and the 
poor-m-ceUs exudate causes connective tissue bun- 
dles to spread apart so that the exudate has free 
play There is no connective tissue proliferation, 
except in the late stages of the disease when mixed 
infection enters the picture 
A patient havmg a serous catarrh of the eth- 
moid smuses is also affected with a catarrhal m- 
flammation of the remamder of the Schneiderian 
membrane The mflammation may subside in the 
nose, but the lateral wall opposite the middle 
turbmate may remam thickened and edematous, 
and because of improper ventilation, the inflam- 
mation spreads to the ethmoid floor The presence 
of edematous thickemng of the ethmoid floor is 
often overlooked, inasmuch as it may be com- 
pletely covered by a laterally displaced middle 
turbmate A latent disease of the ethmoid follows 
and may remam unrecogmzed, because of the mild 
pathological changes which have taken place It 
may be well to remember, however, that even in 
the presence of a mild disease of the ethmoid 
smus, verv severe symptoms may manifest them- 
selves 
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A poiot 1 with to ttrCM io tvurrw-ttfm 
tL»t hptrtacVw?, u tbs imlt ol ut cthmc^tli, b 
not thc*yt cmtcd In tht «hn»ld dbewc bot 
may bo the moJt of prataro of the edenatom 
middle tnrhlaate oc the Utenl will of the noa^ 
thus Irriuthis the ktcn] bitochcs of the tntedor 
ethmoid aervt. Ia£r»clk»oftheiaftilletTiifchi*le 
towvdi the eeptnm, uod the Knpamtloo of tit 
chloncetk lod to tl» Ittenf will of the oaoe sod 
the floor of the ethmoid are ofta the only pro- 
cednm Dccesai^ to rthere a patleot of headache. 
The use of trichkncetlc acid aixl Udtact^ of the 
nddiJe torhfoate may be employed with nod re 
cola in the tieatmat of dr metr ethmordlba to 

In EOaking a nasal caamfnatkn we ait apt to 
pay more auntjoct to the appeamice of the intos 
semihtnaris, and for^ the regUxi of the ft cmu s 
iphmoethJooidaHi. Tbh re cea i b situated ahnT 
ute superlcs meadnt forms the hitm'mi be 
tween tike poiteiior extzemltr of the aipcatuiUnal 
and the anterior a^xct of the body of the sphc- 
dokL It Is a shaBow bat well dehoed, uiaofular 
fossa of lODcb cUnkel tignifiautce and b to tbe 
postfiriosgnxynfCTBsw^tbehbbasmdbnaris 
11 to the anteoor fTOup. Indanmtalkx) of thb re 
cess, espe ci ally In anb^te infecticnj, may be the 
focer on aer of ethmoid dbease and the lnflsm.m»» 
Uxi pxodscts (resn thb am may be focted casl^ 
into the posterior oeOs bv oegatrre air preoare at 
tbe end of fnsplratioa. We may sispect inrolirt 
mest of the spheiMetfamaidaf recea i aim the 
patient caatiaim to compbrn of stoffinm of the 
Doae and arwnmb, foBowloi; an acate oasil Infec 
tkcL, a hen tbe oasiU examiutkn ahows an edema 
tool chwira of tbe oUartorv hsnrc, and when the 
aajophaiynfoKXipk examloatioo ro-eab a nm- 
CDOS phu at the poatetior end of the ndddla tor 
bloate. recess u s ^ihawethmoidafb b treated 
by nakJnt repeated ajyticatiocs of a so per cent 
cocmioe t^Uoo to the edemaUns olfactory As- 
sure. tflci which a coUoQ'Wrapped ipphcator 
bent at n^t angles and sitnrsted with a so per 
cent sofatJoD of cocaine b appfied to tbe re^oo 
of the poatecior end of tbe middle turhioacfl and 
then jmsjed upward into the recess. Thb b (oi- 
kmed by an appQcatkn (o the re cess of MaodTs 
SointioQ. 

The qufstko of when to operate open the rtb- 
Doid sinuses IS rcadBy solred when w are dealing 
with a patient In whom other tamset are also 
Im-ol -wt eipeda^ when there b present an ei 
treme pofrposis. The Qpe of InfUrrarotloo lo tbe 
varloos ca ities ina> . howesti be diff&enh Thee 
ma y for instance, be a tuppmatkn withm tbe 
etboofd i-eOa with a teou Inftamraatioo of the 


frootaJ sfnns, or thee may be a porelent bfeetbo 
In the antrum, while tin ethmoid shmse are b- 
voliTd with a scrom type tf -yijf 

iffipoitant pofnt lo teinembet In thb coeaieirtkn, 

b that in doing a latCcaf antrum opera tkn, a care 
hil inspection of the ethmoid licoi ibonld be nude 

and opeaiioo proceeded with if ni^dent tatbo- 
lojical changes are found in thb region, iftlii 
1* not done, failure may foOow the operation, 

inassmch as the antrum win act as a rearerefr fer 
the hilrctkn in tbe ethmoid crib above. rnmjJL 
cations are also taoie apt to follow ti^ antnun 
opcratlcn, if the dbeased ethmoid crib are o\er 
loohed. Another caoie of fsfhire b the incunplete 
rrmoral of tbe ethmoid crib, espedaily these d^ 
ring down into the sntnun aod those extesdhig 
lataally skng the roof of the oebit. Ti» latter 
cannot wacpmachcd except thruogh the extemsJ 
route aod thefcmerraayDeccsdtateanappnach 
threngh the anlram by way cd t^ iwnWi icma 
althou^ in many Inttaacea tbe <hnmward pr>- 
loQgadm of the ethmeid ilmisa mar be retdaed 
If a part of the mlddk mcatal wall d the antram 
b tmnovtd at the rim« of <Wnj intiinassl 
ethffirid opcralkm. 

Tie art prme to thiak of doing sn ethmoid 
cpottlon In the prescoce cf disease in thb sits 
only bot It b cooteoUoe based on dudcal 
ex p erienct, that crufU a few patiats with naa 
mt of Mrs an anatemdeaf 

radallcct preaest is the ethmoid rtgioo abeh b 
the ca me . A mBd syyteiah deri fi gq p qit or an 
rilenje reaetkn nay ronlt in eTbutoustririCni 
of the ffiDCous membrane, therriiy dosisg the 
sasofroctal duct, and mar be the cause cf a rtc 
otuo heubche. Wthoio;^ chann other than 
tbe tanaimt edema, are lairiy loo^ in these 
patbnts, and whm continued ckisare of the naso- 
uooUJ dnet b present, the headache may be s 
constant cDC. 1 have seen patients «bo tare tci 
lord with badache for 1} oc so yean, who tst 
reOeved after the remcrval of the tna toorVa J ob- 
ttroctiem within the ethmrid lainTinth, and lo 
whesn, St t^ time of the ethmoid onerstioo, no 
gross y>VMTtfigI<~«I changes could be imnL Thb 
has cuBv ln c c d me that an inrestliplioo 
of tiy ethmoid imnses in an opcTith e atJeratory 
BMJwa b more often indicated, bot snodd ^ 
only alter aD other means ba^e bed Ixkd 
to iriie\t the patfcnu 

Tlrf anatoouesJ viilaLtons are more arwd aiw 
are greater in nuinbef than In any other regxm ri 
rimfbr sue In the body The prascre of tte 
TBytitv tairinate akos agamit the ktciaJ sail a 
tbe nose, or a high dn-btioo of the septran ^ 
be sufficient reason for tbe presence of a beadarbe- 
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Other anatomical vanations which may be found 
are as follows (i) An apposition of the bulla 
ethmoidahs with the uncinate process, (2) a large 
bulla or uncmate cell, (3) upward displacement of 
an mfundibular cell mto the frontal smus, thereby 
closmg the nasofrontal duct and preventmg the 
passage of a sound mto the frontal smus, (4) a 
tortuous nasofrontal duct, and (5) laterally dis- 
placed ethmo-orbital cells 
An attempt should always be made to correct 
the anatomical vanation by means of mtranasal 
ethmoid surgery and, if success is not attamed, to 
proceed at a later date by means of the external 
route In the majonty of instances, the mtranasal 
operation will suffice We cannot dispute the fact 
that anatomical vanations are frequently observed 
durmg the performance of an ethmoid operation 
for the removal of gross pathological changes It 
IS questionable, m my imnd, whether the headache 
m these patients was caused by the anatormcal 
vanation or by the disease within the smus 
It IS often very difficult to decide whether the 
ethmoid smus alone is affected, or whether or not 
other sinuses are also mvolved, and, if so, whether 
the ethmoid disease is the cause of the infection m 
adjacent cavities The vanous diagnostic means 
at our command, plus careful and repeated exami- 
nations, will help to solve the problem Chrome 
purulent ethmoiitis is rarely satisfactorily treated 
m a conservative manner Surgery is usually nec- 
essary The serous type, based on an allergic 
background, is often amenable to treatment with- 
out surgery If satisfactory results do not follow 
desensitization treatment, surgical mtervention is 
mdicated, and should not be postponed too long, 
for the reason that there are many allergic mch- 
viduals who require operative mterference before 
a satisfactory result is obtamed 
I firmly beheve that the mtranasal ethmoid 
operation does not receive the attention it de- 
serves by most rhmologists Septum operations 
are done with the hope that the mere removal of 
the nasal obstruebon will be suffiaent to care for 
a chronic ethmoidibs That this does happen 
occasionally mil not be demed, but that it often 
fails to produce the desued re^t must also be 
admitted I have seen innumerable pabents who 
had a septum operabon performed elsewhere, and 
who nere not reheved of them sjmiptoms until an 
mbanasal ethmoid operabon was done It is, m 
my opinion, good surgical judgment at least to 
infract the middle turbmate at the bme of domg 
a septum operabon, and if pathological changes 
are seen on the ethmoid floor, to proceed mth the 
ethmoid operation intranasallj To do this, and 
at the same time preserve the middle turbmate. 


is, m my opmion, a conservabve operabon An 
mtranasal ethmoid operabon should never be done 
durmg the penod of an acute mvolvement, espe- 
aally if a Sbeptococcus hemolybeus mfeebon is 
present If an operabon is mdicated at this bme, 
because of severe symptoms or an mtra-ocular or 
memngeal compheabon, it must be done extra- 
nasally The removal of a part or the whole of 
the middle turbmate, durmg the stage of an acute 
mfeebon, is dangerous The division of the olfac- 
tory sheath, when this is done, allows for direct 
pathway of the mfeebon to the bram If suffiaent 
drainage cannot be estabhshed because of a devi- 
ated septum, one should not hesitate to correct 
the septal deformity and mfract the middle turbi- 
nate ^ter all measures have been tried to reheve 
the pabent 

FoUowmg an ethmoid operabon, we may occa- 
sionally see an acute flare-up of a latent antrum 
infection, masmuch as an ethmoidibs may often 
be assoaated with slight changes m the antrum, 
which do not become mamfest unbl after opera- 
bon on the ethmoid I have seen this happen less 
frequently if part of the middle meatal wall of the 
antrum is removed at the time of domg an mtra- 
nasal ethmoid operation When this is done, there 
is less likelihood of edema of the lateral wall of the 
nose causmg closure of the osbum, with retenbon 
of secrebons withm the antrum cavity Further- 
more, should an acute exacerbabon of a dormant 
antrum disease occur, imgabon is easily done 
through the wide, middle, meatal opemng An- 
other good reason for removmg a part of the 
middle, meatal wall is that thus one can reach 
the downward displaced mfenor hiatus cells 

There seems to be a difference of oprmon among 
rhmologists as to the removal of the middle tur- 
bmate In my esbmabon, it should be preserved, 
if possible. Its removal should depend on the width 
of the nose, on its size, and on the pathological 
changes which may have affected it If there is 
much hypertrophy, or if poljqii are confined to the 
concave side of the midffie turbmate, a part may 
be removed on its lateral aspect When the nuddle 
turbmate cannot be made to occupy a medial 
posibon after infraction, a small mcision made 
high up mto the lateral attachment wfll tend to 
keep It in good posibon 

OPERATIVE PROCEDURE 

At the first step of the mtranasal operabon, the 
uncmate process is removed with knife or punch 
forceps If difficulty is expenenced m passmg a 
sound mto the nasofrontal duct, the cells lymg 
anterior to the duct are curetted or removed mth 
a forceps After the bulla ethmoidahs is opened. 
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the maioinj ethmoid cdLi ire removed *lth an 
upward Wtin^ foccept, which Is of wch *m«n 
that It can be oaed also to probe the varhns «■>*»• . 
as oae proceeds with their removaL To^ti 
focvepa b \tr} »tasfacton and safe, so that in 
many instances the otire Intranaanl operatkei can 
be dice rnlhont using an\ otbef InstmnaenL 

VS e are profcablv a p eeo that very seldom can a 
cocni^e ethmoid operation be done Intrana^) 
daeoy became of the lateral and npirmnl pro- 
kngationj of the cells. TUi don not mean that 
ooe shoold desist In aperatiog IntranasaBt tnas- 
ntoch as drainage and ventHatloo with patejKj* of 
the oasdrtntjl duct lolkming cperatln mas re 
lieve the potknL It b tree there may ttill be 
present a slight nasal dbcharn bat thnlsofCttle 
lOcomTuicoce to the patient. If the headache frcm 
which be has soffeml for many veais has dbap- 
pcared. If the tk«gram shows the presence of 1 st 
crally dbpfxctd ethmoid ceOt, the patient tboaid 
be told that If Intranasal measures fzQ to rellevT 
the headache, an external surgical approach may 
be oeceuar^ When the sluagram sb<^ • no orbs- 
tal pcoloogatioD of the ethmoid sinus, «e may 
expect beuer results toQcrwing the eodotiwal meas- 
ure. One thing moat afwavs be home in miDcl, 
namely that resulu are not obtained home 
diatdv foOnmg the opentkn. Grennlalioo tb- 
soe tad edematous mwsus menbrue i the re 
ffioD of the operatke tmut be c*red for efthex 
w ap^dnit a 5 to 10 per cent sohtke of eitnte 
of ifK'er or by removing the ofauCng tbsoe with 
apqpcfafo ic e p a. We most also resoexaber that the 
"*il a ucixn membane has been In -olved In the 
process, and sooe time b required to estsbOih a 
DormaDy fonctloDing manhrane after the irrilaot 
has bed removed. \s has been wdi said, A 
chronic d>wmw requhes a chronic remedy The 
ml ddle turlittate must remain 1 a midhoe, and post 
op e ra tit e dbplacement may be found neoowaiy 

The eitcrri] ethmosd operation, in my opinion, 
ts indicmted only after the mlnuiasal procedme 
has failed to relieve tbc patient tbe eiceplioo b 
an intra-orWta] meningeal coenplicalioo. Se 

•ere svmptoms manifesting thems^'es doneg an 
acute cncerbalke of a chronic ethmeWitb mat 
abo reoulre enranasaJ sorgerv The appearance 
of muci pas coming frotn the nasofrontal duct 
ftirring an rntranaiaJ ethmeod operation may re 
quire an immediate externa] operatkn. 

Space wiD not permit a detailed descrlptko of 
tbc ertemal ethmoid operatice. The pertinent 
facts mhiefa I wish t bring to I'oor atienboo are 
the following 

I Theoperaboo udooe mlih a local aBeslheuc 

nicH ede^ of the parts prevents Its ose 


s Before m a kin g the external a nm. 

ams membrane flap of tbe bleral wafl cJ tbe rwse 

u m ad e . Thb lisp Is dissected downward, with 
ill base Ij-lng over tbe upper cf tbe inferior 
turUnate. After the opmtion b oompleted tbe 
flap is placed upward and rot era tbe rmaUng 
portico of asenifing process erf superior marnh 
j. After tbe ethmead celb have been tab at care 
of the greater pcation of the asceoding proem of 
the superior maxHh b removed This, 1 omiider 
an important part of the trchniqoe, as It tnuiDr 
losores patency of the nasofrontal dixt. 

4- The postrnor portioo of the p«p^ 

racta b preservTd, If posdWe, to that probpse of 
the orbital tbne docs not foOow 
5 A large part of tbe nasal bece b remcn ed. 

6. The mncocs membrane of the posterior wall 
of tbe nasofimtal doct b left untooched, odIos 
great natbologicaJ changes are present th^ 

7 The procesRS fiontalb b caiefuDv reduced 
In lire with a flat cMsei until It b on a level with 
the isetfial waB. 

(L If the mocoQS membraoe of tbe anterior m* 
ner waB of the freotaJ thms b not too thick, a flap 
b made with tbe base of the flap toedlalK pitced 
so that it may be carrird downward over the 
remaining poadcc of the p>uc e as es fnstalik 
Coeqilete esaterition cf the rtJbmcsd refli ii 
Impwtanu Tbe pcatrrior iaimHy dsrbfrd etb' 
D^dottfei, which are tbe EDoatdllhcQjt to reach, 
an ored fee with smali, curved cuntlta. U tbt 
omcoes membrane of the sphenoid has ondesgeor 
bypefpbstk changra, h b cGsiodged with szaafl, 
cumd eieratoTL In some cases, we ha e been 
able to p r eserv e the middie tcrUMte. A balloon 
tnbe b placed In the regicn of the newly fermed 
nasotrontal duct and b aDcnred to rtoain for 3 
days. There b less danger of the flaps being cEs- 
tnrbed when this form of dresiinf b used. 
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Ooe 0/ tbe important problemicoofrcctliw 
rhlnologist b tne proper stogicil approach ^ 
the naol acceason finnies. In many instsners, the 
Ley to the ntuatloo Bes In the ethnicW sinas. A 
caiefol itody of ibis teflon wIB uncover nanr 
times an unsunecled blent disease A careful 
done iDtranasaJ cthmnidectoov b more oflm in 
(ficat^ and should be the operation of chefre 

esneciail when a mUd pathcOogicaJ change to ^ 

etiUQoid linni b present which eventually, u wB 
ancOsturbed wBi produce changes In ad^aceBt 
ca ides. To give the ethmoid shmses the att^ 
lion they deserve wiD be tbe roeans of procuring 
better resulu and of preventing nasal sunn »r 
gery from faffing Into disrtpnie 
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SURGICAL TREATMENT OF CANCER OF THE TONGUE 

LELAND R cowan. M D , F a C S , Salt Lake City, Utah 

EFORE the advent of irradiation t^raPJ- ' 5 SrS\o^isuS^the^mos\° com to 

' surgery was the sole accepted patient Both the ambitious surgeon and 1±e 

tritmg cancer of the e ^com overestimate their own fields 

sisted of various forms too often at the expense of the other No one can 


B 


■ ^ ciCTen ui 1 

tbe removal by the scalpel of the primary lesion^ 
fparSd, or total glossectomy, and m ad(h- 

pon any structures mvaded by cancer adjacent to 


too often at the expense of the other 
denounce the results of irradiation or of surgery , 
but in a disease with so many varied clmical ana 
pathological aspects, it appears that neither field 
occupies priority over the other 

With due respect to the trained surgeon and to 
the radiotherapist, this paper will deal pnmarily 
with the surgical aspects of the disease, but cer- 
tain radiological pomts will have to be brought 
mto the picture Factors that seem important in 


— * 

the author, will be presented 

A consideration of the treatment of lingual can- 
cer involves 2 major problems (1) that of the 
treatment of the pnmary lesion, and (2) that of 
the treatment of the associated paths of extension 
of the disease 


*inSy surgical clinics some type of neck di^ 
section ako wa? done This vaned from a simple 
erasion of one or more groups of neck ^^es, on 
one or both sides of the neck, to a complete ^s- 
section en masse of nodes m one or boA sides 

¥S“p,o=ed»res w.« Z fcr s^rprai .n^Pon, ^ glared 

whetler nodes were ^0,^ dTs^e (tom dimes where larger groups of cases have been 

VTrnTSs vane5t«\ 

leSSl surgical pomts, such as whether the pro- 
cedure was earned out in one or in several 
and whether the primary lesion was removed be- 
forG or 3.ftGr hgcE dissection 

With the introduction of irradiation therapv, a 
better understanding of the peculiarities of the 
disease, the histological gradmg of tumors and 
studies mto radiosensitivity and radioresistonce, 
treatment procedure has become consideraUy 
modified and in many instances has been com- 
pletely changed , , r 

The trend m the mam has been for more con- 

ser^-atlve surgery, and yet at the s^e time n, 
some clinics the opmion still prevails that surgery 
IS the method of choice in all except a mmor 
selected group and in the hopeless cases Opposed 
to these are those who believe that irradiation is 
the major method of treatment, and that surgery 
IS a mere adjunct or accessory factor 

A surx'ey of the hterature shows no uniformity 
of opinion, and statisUcs are most confusmg and 
m many places are very misleading m their deduc- 
tions , , , 

It IS fair to say, however, that surgery and 

irradiation have now proved such complementary 
agents, that m the great majonty of cases the one 

Presented in the Cancer S>mposium before the aini^ Congn^ 
of th^mcrican College of Surgeons Philadelphia October 1 6 - 
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PRIMARY LINGUAL CANCER 

In regard to pnmary hngual cancer, we have 2 
pomts to consider (i) how the disease can be pre- 
vented, and (2) the method of treatment to be 
employed when once the disease is present 

Preve7itto7i of the disease It is estimated by 
vanous authors (3) that about 50 to 75 per cent of 
hngual growths can be prevented by care of pre- 
cancerous lesions, and that leucoplacia alone ac- 
counts for about 35 per cent of all buccal cancers 
Under such circumstances, all precancerous le- 
sions, as leucoplacia, fissures, ulcers, warts, or 
questionable local inflammatory processes should 
be looked upon as probable inevitable cancers and 
should be removed 

Removal is best accomphshed, and at the 
greater comfort and safety of the patient, by some 
type of surgical procedure in preference to the use 
of radium This may be by excision ivith the 
scalpel, electrosurgical excision, or desiccation 
It IS dangerous to temporize with the continued 
application of caustics m questionable lesions, and 
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«ich proccdijrt b to be CDcdtcimed- ABqQalktt' 
ftble aioccn ibooid be looked n p«^ m Kctul 00- 
cm iintS p^o^Td by Uopiy tpedmen, tad ifaoald 
be removed ^driy oi wouf wberever pcadblc. 
Btoodgood itatct u fdkmi *TrbeneTer It It 
poMible to completdr reiiKn-c locsl 
wiiiioot matOadoo ct tl*nc, tbere b every ad* 
vantage In havinir the hw{»y tpecimen cocnlst 0^ 
the entire fcaion.” 

TredmeO 9f frifKcry litiftttl MKcer WBaltb 
folly eaUbOibed that llogatl caocer hu deri^ 
oped, U becomeaa problesa for hidlvldBal appralaU 
fortrtatmojtoQltJOTaioerita. horou^pro* 
cednre can be applied to all caaes. Each cue la 
ooe for Indhomial atudy and lotUndoal care. 
Inadequate atody. procraatlnjtkn, and faQnre of 
adeouate removal vben once It w been folfy 
cstabllsbed that cancer Is preaent cccivert maiqr 
Into faHniea that would otbendae be m c c eaK s . 
FaDurc and aucceaa are ocoally In proportloci to 
adequate and iaadeqoate initial tbcn p e u tk pro- 
cedure. 

A study of tbe literature on llof^ual cancer 
presenta many interestlDg facts that ihoold (onn 
some basis tipcci which to coctalder treatment in 
most cases. It U admi ued that no bard and fut 
rules can be laid down. Thoapy Is chaQ^poS and 
ad 7 asein(j asd this is especially true la tbe field 
of irradbttop. 

Anaiatrj of ikt (onpu. To begin with an ana* 
tooleal study of the toofue is (icportanL From 
Ewing's wridogs we &od that tbe taHict mtbe 
liom of the tongue b quite \irifld in diaoeot 
location and under different pathological coaS- 
tkea. hocmaSy the npper sudare arri the Up of 
the tooaoe it oj inr ed with adult squamocsepithe* 
Bam whki, when cancer develops, lends to pro- 
dixe spine cells, pearls, aod keratin, with aD the 
fVur srtn-krica of adult stpmmota cardtioma. The 
lateral border oc sides ot the toesue are c o vered 
with a more modified tiausilloou eralhefium In 
the main. The poaterior surface cd tno toogoc Is 
very Irregular with adult and banrftlooal epithe- 
btim, mucous gtsTvk, and a liberal mhtuie of 
lymphoid lime and lympbo-eplthelhini tbehttei 
extend at times somei ^ t alo^ the latml nifare 
of the toogue. 

Tinj^ l cnnceis arising in these varioas types of 
cjatiidtom often act quite different^ In their 
growth capaaties kcauy In ihdr skwncB or 
rapidity of <l»«*j*TTrfn«ri oo, and in their respooae to 
both sorpcal and IrradiaUoa laethaiJ ^ treat 
ment. 

It if inlefesting to note that m tbe pathological 
toogue as in 1 eilc gloastis, ihoe diffeiences in 
beha dor nay be euggeraled. 


Cradaiion of tnmotu There an thoae abo le- 
Ueve that gradaboo of t maor s in toogw csocer U 
of no pro^o st lc significance R. r^ps, froen a 
report 00 tongue cancer from St. BirtQanscw’i 
IRispital, states Tbe percentage cf cures cf 
tumors of Grades i and a was nure iKsn double 
that of turnon of Grades y and 4 wbether the 
irmtment was fay sur g ery oc ridfora. 

It must be kept in mind that no two pathefo- 
ciits grade tumors quite alike and, ihertfcce, there 
u bound to be tocne difference of opfnlcn and 
dedaetkn In such wock. 

Fruca the standpoint of grads tioc of turnon, we 
find A. S. Monw’i cases Grade r 54 per cart. 
Gnde » 41 per ceol Grade 5, 4 per cent aru 
Grade 4, o. 

Hayes £. Martin s cues show apprazhialriy 
Grade I 15.P per cent Grades 55 per rent a^ 
Grade 3, 7 pa cent 

Janies J Duffy's syi csks of lateral border of 
the teegee cancer show Grade i si per ccot 
Grade 76 pw cent and Grade ^ 3 prt ceoU 

Doffy In a serks of all loca&its of tcogue 
cancer ihowa about ctsnpartble peittntages of 
Grade 1 and Gr%^ t srith bs lateral border 

dutioos abow a Large percentage of 
tongoe eanevT to be dther Graw 1 or Gnde s. 
Ihey art osoally looked poa u the mere favor 
gmrw for airpcaJ l enoval. In that It Is 
eeperted &ey art ra dka 'e aJsta nt, growth b sb* er 
and metaatases occur less ofta. 

Quiet state*, howerer 

g^Wii ud ladlna us not tuOlj psnM. 

Grad* w tvis Cisd* epldcsKold cudamsts awf be 
(cUtbtiv aduseswdTv hj am»ae d tMr nciki 
pustaj* recD tbeort ihs txaer ct&i ut f afir Si&nsdiWa. 
erBcarirn. A» afccted uwpbiric txdt wwy bt meet 
ladiimlirur tbu Hitint dtaa Crwl* fmck. A 
faJJv diSftrwtJsred rrowth la u etbersiw nofisal 
Tsnti CDONdmbtr tn tsifesrwrilhtty In* anotief Iw 
dWomdaUd (itjirth 10 toelic Kwco* bT nraa* tt ifc 
Qrwfa uid atimd capQuv bivxl KPl^ tkerowoitbe 
bietlc slcMtik. 

£ ■en though most cases do fail Into Grade* i 
and the most fa -orabJe grocmi KUgfcalJ) 00 
further analyais one would lea to bdJeveth^ 
are od as (a -orablc surgically as on first tboogoL 

Raven states that node farrohexuait ia tcegw 
cancer o c c urs In (J9 per cent cf tbe cases bef^ 6 
mnnfbi, 4* per ccut befofc 3 mcotbi, and »7 
per cent before t moeths. 

Frtan A. S. Moertwr's group of jA case*, 6o^ 
cenlof ihepabenUtppfiedfoc treatment wboWd 
hadthelesiooVwthanftmootla. Afporinatriy 
to per f«l showed node* present, J 5 per cent cs 
whlfh were baatermb Of 8o patients eperated 
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upon m wFom nodes were present, about 50 per 
cent showed metastasis From this it would ap- 
pear that about 50 per cent were i nfl a mm atory 
nodes only In other words, about 30 per cent of 
the patients were adrmtted with metastasis, 20 
per cent of which were bilateral Ninety-five per 
cent of the cases were Grades r and 2 
Out of Martm’s 322 cases of tongue cancer, 113 
patients showed metastasis on admission, or about 
35 per cent Of these 322 cases, approximately 
70 per cent were m Grades i and 2 
DuSy reports approximately 30 per cent of his 
patients showed metastasis on admission, approxi- 
mately 20 per cent of which were bilateral, and 
80 per cent of his senes were Grades r and 2 
From these above findmgs, therefore, about 
one-third of the cases are advanced, or fairly so, 
on admission from the standpomt of metastasis 
alone, and about 80 per cent, more or less, are 
Grades i and 2 according to Morrow, Martin and 
Duffy 

Undoubtedly, a fairly large percentage of hn- 
gual cancer when first seen is either spread beyond 
the tongue, beyond the midhne of the tongue, or 
shows metastasis, or in other words, is m an 
advanced stage of the disease Morrow states that 
two-thirds of his surgical group were advanced m 
the sense of having spread beyond the tongue or 
to the cervical lymph nodes 
Roux-Berger, from statistics of the Cune Insti- 
tute in a study of 386 cases of tongue cancer, 
found that 204 cases, or 58 per cent, were advanced 
in the sense that the lesions involved more than 
one-half the tongue, floor of the mouth, the whole 
tongue, or extended to neighbormg tissues 
W Baensch states, in his senes of 55 cases, that 
90 per cent were inoperable 
N Petroff, in a senes of 341 patients who ap- 
plied for treatment, found 149 mcurable and not 
suitable for treatment 

It is estimated by Duffy, in his senes of 252 
cases of cancer of the lateral border of the tongue, 
that in the more advanced group 20 per cent had 
spread beyond the midline, usually with extensive 
unilateral or bilateral metastasis 
From these reports it v ould appear that hngual 
cancer, irrespective of the grade, is advanced 
locally and metastasizes early and quite mdely m 
a fairl} high percentage of cases when first seen 
Location of liugnal cancer A S hlorrow, in a 
senes of 92 cases, reports the location of hngual 
cancer as tip, 4 3 per cent, margin, antenor two- 
thirds, 43 per cent, margin, postenor one-third, 
16 3 per cent, dorsum, 14 i per cent, base, 5 4 
per cent, undersurface, 10 8 per cent, and whole 
tongue, 5 4 per cent 


W Baensch, in a senes of 55 cases, reports the 
following antenor portion, 50 per cent, base, 32 
per cent, and lower surface, 18 per cent 

Hayes E Martm,inasenesof 322 cases, reports 
the location of hngual cancer as antenor third, 
approximately 14 6 per cent, middle third, ap- 
proximately 56 per cent, and postenor third, 
approximately 29 5 per cent 

The foregoing locations of cancer of the tongue 
furnished by these authors compare quite favor- 
ably as to the most frequent sites of the disease 
Locabon alone, is a real factor from treatment 
standpomt without regard to size or gradabon of 
tumors, accompanying infecbon, age and general 
condibon of the pabent, or the quesbon of metas- 
tasis It seems from the locabons given that a 
fairly large percentage of tongue cancers are not 
the most accessible surgically Accessibihty, ease 
and safety of removal with adequate sacnfice of 
bssue which is so necessary for curabihty, are 
the most essenbal factors here as m all surgical 
cancer procedures 

Stze of the lesion, or extent of the disease, un- 
doubtedly, IS of great importance in deadmg the 
type of therapy Surgical removal of cancer in an 
organ so important and so anatomically placed as 
IS the tongue, with its surroundmg adjacent vital 
structures, the difBculty of accessibihty m the 
greater part, without extensive mutilabon, is one 
for the most careful and thoughtful considerabon 
Roux-Berger, from the Cune Insbtute, reports 
m 198 cases of cancer of the dorsum of the an- 
tenor two-thirds of the tongue, that the lesions 
were advanced m 70 cases, or 35 per cent, in the 
sense of the disease involving more than one-half 
of the tongue, extendmg to the floor of the mouth, 
or extending to conbguous structures In 91 
cases of cancer of the base of the tongue, the 
lesions were advanced in 68 cases, or 74 5 per cent, 
in the same sense of extent of mvolvemenb In 93 
cases of the undersurface of the tongue, the lesions 
were advanced in 66 cases, or 70 per cent, in the 
same sense of extent of advancement of the dis- 
ease It IS mteresbng to note that from Moure of 
the Cune Insbtute, m an analysis of 42 cases of 
cancer of the tongue treated surgically alone, 13 
cases or 31 per cent were lesions more than 2 
centuneters in diameter but limited to one-half of 
the tongue, and that 8 cases or 19 per cent were 
lesions in\ ohung more than one-half of the tongue 
or floor of the mouth Of these 21 cases, all but 
one showed postoperabve recurrences, and there 
was onl}'^ one 5 year cure in the 21 cases 
hlost Imgual cancer occurs in the advanced 
^ears of hfe From vanous chmes the aierage 
would be about 60 jears of age, the bme of life 
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*ica anSorwcoIzr And nn<! /ffwcx c/e rr»w 


From tbcK rtport* it woold le q a that iita)w 
iurgicEl pnjctdnrt*, tic extent of wtfch fa nect»- 
iv> u> too^n^ casfn- ra^t be duJlecyed la 
oust imtaoeq In view erf the not tmeommoQ In* 
■rccBible locatioTa, ad\-»Dcement of tic diteue, 
cococtk: and fan ctiaul molts, tie anal prcacoce 
erf infcctkci, ihoch. the not oncommem ocarneoce 
erf respintory and canfiovucolai cennpBcatkna 
and tie high prfman operative meirtaH^ whkb ts 
OtoxjpercenL Wites ooe aiodden the knr per 
cmtajte of eruia or 5 yoir end runlu aod jwat 
oceratiit rtcomnets, nirger) might be farther 
chaOengeA It fa r e por ted bj aonjc that sorffeal 
rcc m ieD cq are u nigh as 5© per cent lira 
Berger in a aeries of igS cancer caaes erf the donal 
anterior two-thirds of tie toogoe, foond 13 per 
cent erf tic cuet to be peaioperatire rtrarTeocea. 
Tberefore in looking at the primary ktloD from 
many itaiidpolnti and from tie erldcoce that otie 
finds in tie uteratore, it s ee ms that corgery akne 
might oernpy a limited place for the care orf the 
primary lenon and when viewed In the of 
uradlatkxi Bteratoie it woald aeem 10 ooeupv a 
stlQ more Bmfted place. Uodoobtedly amalfUo- 
goal cancers of the Up of tie toom the dornun 
In Ita antemr half a^ anterior katenl margins, 
where accesifbiEty fa easy and wade and coopiete 
remmal can be acrcoDpUibed, are foUowed by a 
fufidentiy high pertrauge of ojrahfbty lo «ar 
rant the use q nrgery In the tiaiBed uiig e o o a 
hands. But eirn here, before aerrgery fa efcctod. 
there sboald be nrnscmhk hope « ouabOin of 
both the prlmarv leslcm and the metastases that 
might be present. Even here sargerv ndgbt be 
fhsDftngwi by the ladiotberapist asbeiDg no more 
cfBdenL Itlsqueatkeiahjewbethcrsorgeiyalooe 
in other lirtgoal cancers fa iosUfiable 
5stjtoi/ jSnarrtfsmf h / erne/ c mc<r IVbeo 
fuireiy a elected, the scalpel and the endotbens 
tnil seem to be the method of cho«e rtosUc 
rqiair fa acrooipllshed ensOv with dlhcr Tlie 
endotbmn knife offers lie advantage of a do 
6^ with nunimal destroctKei of tlsww aod hm 
pbatics are pcobahh sealed bv this procetfate 
iride mu Uh ling opera tloos in tioae cases be 
yood tie borderhne or guqlioo of opeiabfBo are 
jnst as fatBc as the same troop treated with laigo 
doses of irradktloru TbemtTaciabJcpalnwlthout 
care of the disease In bnt rare Inilances, and 
gtatr al dacomfoTt and dafigurement of the pa 
lieni would Jusldv the sutemenl often made that 
the treatment fa worse than t be disease IiarliU 
a wfae prondeoce to appredal the limitaiioni of 
any form erf iherapr In tic cancer patient It 


wifery occupies a more re- 
aerved place than fonneiiy bot an fai&peoeibfa 
place. 

Surgery and Irradiatfcin undoubtedly are de- 
pendent opoo each other/or the best mulufn the 

greater number of cases, and both have a definite 
place in tie treatment of the prlmaiy ksko The 
«>e fa oanplcincntary to tie other they are best 
ahen used fJngiy at times, and again prove advao- 
laaeous when ased in combtralko »ith ach 
other 

Br rrtnovfng tie main port of the man so 
gicolly in the case of large bulky lesioos faj the 
poat^or poniosis erf the toerwe gretler sccen I 
the base orf the tongue fa facflltated for Irradlatke, 
and a better oCTxxlnnJty for deansieg purrwsei fa 
at hand whicn fa so essentbl to l uc ces afu J tmi 
ment. 

Local removal of bulky recently treated Mans 
with radium needles or radon to avoid naiied 
local neotafa and InfectkQ b qoite Bcctsaary In s 
fair pcrmtsge of cases. Eufafoo erf tress of 
recently rarhaird timoe In tiepreaence of loeilc 
■foadlfa. b moat important iMse paiirats are 
knosm to tolerate ratSum lem efficiently and axe 
subject to eaxh- oeonsis and subsequoiC lofectioa 
because of ticir altered brfo^ Kfgrfy and in- 
creased fibreofa. 

Fjdakei of areas of fate radfabcA fibraafa fof 
loaed bv rteotok, imesixsable areas of Ante 
to late, raffiatra ussue or the grtaip of her# 
less radior^tant caia, as estabhsbed bv a full 
tberapeutsc dose of raffiom, all call for some tar 
gical procedure In their time and place. This b 
Qsoalfy best accomplished «lth tne csdolicrTQ 
knife or actual q aod is best left wide 
for deannng perpeaea and as an aid for detecting 
tospkioas rct u rrcpcq Usually hesMihige b 
easilx cootrrrfled and when the turgic^proced re 
requires hemiglossectccsy Ugttloo erf the Ungual 
onery usually can be daoe oder tshc without 
modi difficulty 

Elxpowixe of the c i te in ai carotid artery itb 
llgatioo of the Sngual bnuich, or the externa] 
carotid itself to control baixsihage before or after 
rmc&tfcc, fa often oecemarv proenfufe tad t 
Cfe-aaring measure. 

It fa a bopeloa and futile surgical attempt to 
relDo^e anv erf tl* axwplastic gnxrp In the light 

of preseot-day iiradiaflor me ihoeb. These grtm tin 

are known to be aggresdre locally and dlwemlflate 
eoii) and wwjeiv in most cases. 

From Sc Eartioloencw IIotkuJ ae find m 
Grade j and Craxk 4 cases that tie 
•urgxal and inadialioo procedurts iwodoce acMt 
the Hme percentage of curei- It wiwld seem a 
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this be true, that surgery would be the more 
radical approach and therefore not mdicated in 
these Groups 

METASTATIC UNGUAL CANCER 

Indications for operative mtervention in meta- 
static hngual cancer are dependent upon many 
factors and, just as in the pnmary lesion, each 
case IS one for the most thoughtful and careful 
appraisal as an individual problem 

Pnmary and metastatic diseases are always 
dependent upon each other for the extent and type 
of therapy indicated Some advise routine neck 
dissection in the presence and in the absence of 
nodes, in an operable and inoperable stage of the 
disease, others irradiate practically all metastases 
m all stages and types of the disease, and still 
others advise a combmation of conservative sur- 
gery and irradiation therapy 

The tongue is a good example in the group of 
intra-oral carcmomas m which no one can predict 
with any degree of certainty which nodes are most 
hkely to be involved should metastasis take place, 
and thus be able to suggest a standardized method 
of routme treatment 

Contralateral, bilateral, odd-position, and dis- 
tant metastases are known to occur sufficiently 
frequently that one must be on the alert for any 
possibility in tongue cancer 
Duffy’s report on the location of metastases in 
tongue cancer is shown in Table I 

TABLE I — LOCATION OF METASTASES IN 
TONGUE CANCER 

Subm&xil Upper 

lary deep Caroud 

nodes cervical nodes Bilateral 

per cent per cent per cent per cent 
Tip 31 6 53 26 4 20 9 

Dorsum 6 8 59 6 13 5 20 i 

Lateral border 31 5 20 o 37 i ii 4 

Bose 13 S3 o 24 7 21 o 

Cure reports Gordon B New, of The Mayo 
Chmc, reports out of 156 traced cases of opera- 
tions on cancer of the tongue, that 5 year cures 
were obtamed m 29, or 50 per cent of 58 cases in 
which nodes were not involved but dissected, 19, 
01528 per cent of 36 cases in which nodes were not 
involved chmcally and were not dissected 8, or 
14 3 per cent of 56 cases in which nodes were in- 
volved and were dissected For the group, 58, or 
37 2 per cent were h\nng 5 years or more after 
operation 

A S Morrow reports 5 year survivals as fol- 
lows all cases, nodes not mvolved, 32 4 per cent, 
all cases, nodes involved, ii 5 per cent, the group, 
for all cases treated by surgerj , 20 per cent 


Morrow further states that the percentage of 
5 year cures from bilateral dissection is more than 
double that obtamed by unilateral operations, 
and results m which unilateral or bilateral node 
dissection was supplemented by a supraclavicular 
node operation were stdl better, namely, 50 per 
cent 5 year survivals 

Hayes E Martm, from a senes of followed 5 
year results of 290 lingual cancer cases, mcluding 
a consecutive senes of aU cases, early, operable 
inoperable, and advanced, reports 5 year sur- 
vivals, all cases, 26 per cent, no metastases at any 
time, 5 year cures, 40 per cent, metastasis present 
on admission, 5 year cures, 5 per cent, and metas- 
tasis developed after adnussion, 5 year cures, 22 
per cent 

This seems to include surgical and radiological 
methods singly or combmed It is mterestmg to 
note the high difference in curabdity rate between 
the cases that were admitted with metastasis and 
those that developed metastasis after admission 

One can hardly compare the results of these 
vanous authors and draw any defimte conclusions, 
because there is no umforrmty in the selection or 
makeup of the matenal, or the exact type of pro- 
cedure done Each author has his own idea of 
what are operable, favorable, inoperable, or ad- 
vanced cases 

Martm’s idea is worth consideration He ad- 
vocates the need for a umform, tabular method 
for reporting end-results This he beheves would 
overcome the many objections to the arbitrary 
selection of early operable or favorable cases upon 
which reports of cure-rate statistics are often 
calculated Further that these calculations should 
be made rather upon consecutive matenal of all 
patients in all stages of the disease, both early and 
favorable, and those hopelessly advanced over a 
suffiaently short penod durmg which treatment 
methods would not have changed matenaUy 

Despite the fact that there is no umform method 
of gathenng statistical data at the present tune, 
and that it is difficult to draw any exact and 
definite conclusions, the hterature contams per- 
tinent facts that are worth consideration when the 
queshon of operative intervention in lingual can- 
cer metastasis occurs 

Duffy reports cervical lymph node metastases 
from 252 consecutive cases of caremoma of the 
lateral border of the tongue, as follows (i) No 
metastasis occurred in 103 of the 252 cases at any 
time This would be 40 8 per cent of the cases 
that never developed metastasis m hngual cancer 
o\ er the penod studied (2) From a senes of 268 
cases of aU tongue cancer, 43 3 per cent never 
developed metastasis over the penod studied 
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(3) Tte ptrmntmoicaca with no aodo 00 «d- 
r aital oQ *sd whkh did oot ban; ooda thnntbout 
WM 60.3 per amt 

!!*)■« E- iliitln Id a s \tar Mody of tti cues 
oftongnccBticcrrtpom {i) Oocbnwlndtweotj 
frstcaic* oTtppradnalely^opercent thorolno 
mcu*ti*ii at einv time. (1) MtUiUib preaent on 
arimbrioo wu icnDd In 113 cuei, or apprazt- 
niatelj 35 per cent (3) MeUiUil* developed 
after adnilukm in S4 caaca, or approzhnatcljr >6 
per cent 

It ia, bowe\Tr intemlinff and fair to note that 
\ I*etroff IrocQ the Iniutnte of OncokigT ot 
Leningrad thowa zs a aeriea of 193 of 34 1 paumu 
who were acceptable for treatment, *0 per cent 
a]th zko palpable nodea, 4; per cent mth oodea 
that were p^pahle or moTihle, 33 per cent with 
Dodea tint aere pa^bk or hzed/or a total of 6 q 
per cent with nodea preaent. However thl« eaiay 
ibowi no pathologfcai ttporta.'* I am, thertfore^ 
wondering abetber the pceaence of pitpahle nodca 
or metaataaca here taeana thoae mkroactctcaliy 
pro\-cd, or whether a large percentage ot thcao 
might oot be aimply ladamnatoiy oodei. If ao 
the findum m%ht In the tatter event be quite 
comparable to the fiodUiga of other aathon ta 
vkw of the fact that hlemtw foood that aboot 50 
per cent ^ palpable sodea abowed only tnka^ 
acopkaUr pnn^ dheue DoSy. hfanin. an) 
Morrow are quite in agreeaest wltL each ot» b 
each fiodlngt ai to tJte p er ce n tage of oaaet with 
ffletaatsset. 

The foirgocrg icatiatkf ate btercathit la rlev 
of the RiTglcai viewpoint to prevalat, that a 
onOatnal or bilateral block efiaaretko of mdes of 
the neck or fccne modifird neck dhaeciiim. whether 
Do^ are preaent or not, b indicated almoat ai a 
routine procedure in the favorahlo or openhle 
caaea in many aoiglcal chnlca. Their argament. In 
part, m favor of thii b anbftantkted by the fact 
that a fair porentap of caaea witboot palpable 
nodes on nucroacoptc exammatkn ahovi cancer 
tobepteaenL A. S. ilorrow reports that In over 
one-third of hb caaea in which twdea were oot 
pilpatik mloroacopk analvsb m*eaied the prea- 
ence of cancer Alaoi, it k argued that 5 vrar 
ruTrial cara are mer twice as high in jpatknts 
withoat metasude nodea, as in thw with met 
aatatic node btvolmncnt Thb aataraDr wedd 
be expected. Bat how nnjdi did the sragfcal pro- 
cedoiB actually cootiibatc to thb tnereised per 
centage of cure In the caaea of tboac erperafed opoo 
without metajtaib in the lymph eodea. WouW 
ibeac teaulia and po centaga not have been vir 
taaHv the aaiDe without rurgfcal remoiiJ of those 
l>Tnph noda 


From Gordon B New's itathtlca, in a*n la 
which DO nodes were involved, it appetn that 
ajgHoiimateiy the mme numbCT cd 3 year emta, 
or 50 per cent, art obtained whether neck HW 
tkn was done or was not done. 

AD thla data would lead one to beBeve that 

tDore block dbacctVxLS or ne<± dhacetKea cf modi- 
fied type are done than is abaolut^ neerwary in 
limaiaeaie. The objeetko might lie rahed, how 
ever that CTtn thoegh nany ilni tfiiaectjwa are 
done in casa where metaataili nercr devek^w, 
rnoUne neck dbaectloD ihould bedooeb^cae h 
wncld be a iife-aaving measure in tboae K bo would 
dereioo metastasif had it not been dooe. Thh 
would be In tha t group of cases In whkh about »d 
per cent, tccmdicg to Martin s itatiadca of m 
cases, developed metastaib after arimbafau. In 
this map, Martin had a s per cent 5 rear core 
whkn scenia very farm ble from the itandpokt cf 
metastasis. If we had anv definite proof that 
ton dne Deck dbsecticin in thk group w ould accom- 
phsh more than walling to care for mctastairs 
after they develop, routme neck dbseetke might 
be accepted wilh«t question. Hoaew we have 
no assurance that should Deck i&scclkii be dooe 
mrtastasb mkht Dot occer b the openthe field 
uf theHU«t»e.beyted the eperatm field, b the 
tcpcaite side cf thw seek or dstanUy u occa* 
ikaalb oerm 

Afcortfisg to Mearow In ore- jo pe cat of 
patksti b wbeos hyperplaitlc oodet hai-e bees 
removed by upper sm odaretko, sKtaatasa de- 
rrioped catslde the cperxthv field fa the same 
side, fa the saprsclarkTiJar regke, or fa the oppi^ 
site side cf the neck at a later penod. 1 assume 
thb dedoetko mirtl be an argoment for a oxa- 
pfctc bilateral block (fiaseclKcoiiwurr loprerat 
nch happening Thb atTumal w«ild aeon an 
exceDenl one fora thorough and ctanpletc typeef 
bkdi tDasPctloQ being advbed fa the preacnce cf 
metastatic operable dbeair, but it seems that 
other factors might be an ob^ectfcm to wch a 
routine precedurt. We have no assurance that the 
meat complete block daKclko for dtber hyt« 
plutk or metastatic node hnulionenl wfD anii- 
oatc the pcasibfllty 0/ dbesae freeu otcurrirg fa or 
berood roe operathrc fidd. 

The raianJT Icricm might ftffl be uncootrefW 
or zsignt be the scat of probabJe refurtence at 
least fa a fair percentage of these caiei. 
stafea that the piimuy dEscase was aB««tfoDrt 

1037 7perceot£fhbjj4 cases c/caninctiatB^ 

tongoe Forty two per cent of these caM were 
early or borderEne pfteary ledoos mhra ^ 
fisted In spite of treatment Should tbt« be tcow 
cases that were treated by ladfaB, and I assume 
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they largely are, it is fair to suppose that m the 
best surgical hands a fair percentage of surgical 
cases would persist in spite of treatment R 
Phillips states that there is “an apparent supen- 
onty of radium over surgery in cases without node 
metastases” m cure rate of 40 and 27 per cent, 
respectively Apparently, persistmg primary dis- 
ease would ehmmate neck dissection m most of 
these cases A fair percentage of these cases would 
also occur in the anaplastic group of tumors that 
are known to dissemmate widely m the neck, 
mediastmum, and abdominal cavity and are, 
therefore, beyond the scope of surgical removal 
Another objection that might be raised is that 
the presence or absence of pdpable lymph nodes 
cannot be depended upon as a guide to the 
presence or absence of metastasis Morrow states 
that one-half of the cases with palpable nodes, and 
over one-third or 39 per cent without palpable 
nodes m his senes ^owed cancer mvolvement on 
microscopic exammation Close mterval observa- 
tion as to the character of the lymph nodes, the 
care of infection in the primary lesion, its subse- 
quent efiect on the Ijmiph nodes, and aspiration 
biopsy rmght at least to a certam extent satisfy 
this objection 

It IS worth while to note that nodes probably 
do serve some protective process to the spread of 
tumor emboh, sunilar to acute inflammatory proc- 
esses, and if removed when unmvolved might 
destroy this protective banner We all can prob- 
ably recall cases m which distant metastases 
followed neck dissection, that we might think 
would not have occurred had neck dissection not 
been done Quick states “It is my opmion that a 
stnctly normal cervical lymph node is capable of 
destroymg regularly a tumor cell embolus of epi- 
dermoid carcmoma, and that metastasis takes 
place only m a lymph node damaged by mfection 
or of otherwise lowered resistance ” 

If 40 per cent of the cases in these 5 year studies 
never develop metastasis, and if 60 per cent of the 
cases that are adrmtted without metastasis never 
develop metastasis, careful observation m the 28 
per cent that will develop metastasis after admis- 
sion*, and the prompt dealmg with the same once 
metastases do occur might be more conservative 
and accomplish somewhere near the same per- 
centage of cures, rather than the custom of sub- 
jecting all patients without node metastasis to 
such a major surgical procedure as block dissec- 
tion, either unilateral or bilateral, with its attend- 
ing added mortality, discomfort, and comphca- 
tions that maj' arise Operative mortality for 

‘According to Ih^y aS per cent develop metmUjei alter admission, 
and according to Martin j 6 per cent 


neck dissections ranges between 2 and 10 per cent 

It IS my personal opmion that when metastasis 
IS not present a neck dissection is not indicated, 
and the patient can be cared for just as adequately 
when once metastases develop provided these pa- 
tients are kept under strict observation I beheve 
that by so domg we wiU ehmmate neck dissection 
m that group of odd-position metastasis high m 
the upper cervical group nodes, in the low supra- 
clavicular nodes, distant nodes, and contralateral 
nodes that the most extensive neck dissection 
would probably fail to remove m most instances 

It seems reasonable that block dissection of the 
neck IS not mdicated unless the primary lesion is 
controlled, or shows reasonable hope that it can 
be controlled, also that transitional ceU carcmoma 
and lympho-epithehoma, no matter m what stage 
of the disease, is a contra-indication to neck dis- 
section Both Duffy and Morrow report that 
about 20 per cent of metastases are bilateral 
This also mcludes Grades i and 2 lesions The 
question of surgical mtervention here, m the 
presence of metastases, would depend upon the 
general condition of the patient, the hfe expect- 
ancy period aside from the disease itself, the ques- 
tion of the position, extent, and controllabihty of 
the primary lesion, the probabihty that operative 
mtervention would give reasonable assurance of 
complete removal of the metastasis, that distant 
metastases could be ruled out, and that the tumor 
IS of a highly differentiated cell type 

I personally question the advisabihty of bilat- 
eral block dissection, except m carefuUy selected 
cases with the above entena as a gmde when 
metastases are present, and can see little justifi- 
cation for block dissection m the absence of metas- 
tasis 

From the Cune Foundation we find these con- 
clusions 

“Neck dissection is advised as soon as possible 
after the treatment of the primary lesion Bilat- 
eral operation should be performed m all cases 
where the lesion has attamed or passed beyond 
the midhne ” 

There are other similar reports m the hterature 
However, it seems questionable whether pnmarj' 
lesions beyond the midhne of the tongue promise 
sufficient hope for cure to warrant bilateral neck 
dissection My ideas are in accord with Duffy m 
this regard 

UTien a case is selected for block dissection, it 
should be done with the most meticulous and 
pamstakmg care This is no time or place for 
spectacular surgery Haste often converts what 
might be successes mto failures It is imperative 
to realize at the start that the attempt is futile 
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tmlcM it Is mfBckntJy ridtciJ to remcne iQ ous- 

Of be*niigtis«ue.OocebkxldIisectioo blurted. 

It iBcnld be with the cud in \ lew of cure and ooi 
p«Ilt&Ucn. 

Sttrffry Crile Semkin Ftschd Ubd olhm 
ba\e Interpreted what Is to be Indaded In this 
furgKil pro c ed m e. 

Accominj to Scmkep In brief, It ibould a»- 
sbt of removal of the platjwna complete 

removal of the aoboiatal ludes, nbma^hry 
salivaiy gfand and nodes, lower pole of the pa 
rotid carotid and posterior deep cervical nodea, to 
below the Ie\'el of the omohjofd ctomIqw The 
IntemalJofiilart-einaoditenLocleldocnait^ mus- 
cle are not reiao\-ed imkts In\ tjred. 

An incomplete attempt at block dmectloo only 
Increases the chance of aouod recu a eo c ct, de 
strove the vucnlar bed for what e£cct ndlatiaa 
mi;£t have accomplahed bad oe^ dbaecUon not 
been attemptetL and invitca compQcaUocti and 
dbcomfort to uk patient laadetpnte soigciy 
under such dicontuances a far lofenor to good 
irradlatloa. 

I persocaUv prefer local anesthesia lo most 
Irrstances. Ihe patient can co-operate with the 
s u r g e on and there b greater tendency oo the part 
of m surgeon for Dore delicate of tb- 

sues and leu Ukelibood of postopenttre pul 
mooaiy compUcitloca. EUber-od rectal anestbe 
sia, avertfa etc. are ideal la certain cus lo 
which the objection to local anesthesia b raised 
for very prolong and dl£ailt opentiona. 

There ihouH he oo bes<ui>n on the part of the 
suigeoD to remove the interBaljxEfular vein or the 
sternodeldoctastold mnsde when there a qucs- 
tionabie dbcase in the vidniTy or as an aid to 
thoronghness lo the opoethe procedare. 

Great care sboold be osed to preserve rltal 
stmctares common carotid arteo v-agus and 
phrenic nerves, the ibonudc duct. etc. Flscbel 
sUtes that iD|ary to the thoradc onct b osoal]} 
of iK> serious i mport and wHI dose in a few days 
ftnw but I can recall, peisocallj seveitl severed 
thoraoc ducts with continued loss of weight and 
evodas of the patient. 

LigatwQ of the erteiml carotid artery oc Its 
branches may be lodjcated (0 to coalrol peimaiy 
b a non bi ge and (i) as a preflmhiiry tep to 
purtUI gfossectomr for the treatment of bte fib- 
roms, iiifectloQ, and itecrosis, foQoaiag hradla 
tba 

The common carotid artery may have to be 
remored occmslomlly bat thb sbOTld only be 
done when the setting b most favorihle for pro- 
knged palbailoQ, and in cases with leasonaUe 
hope of cure "nie danger of cerebral compbea 


tfaos following Qgaikio of the mrmrm amtld 
artery ihoald not he imderestmuted. 


cosatmow 

Ungual cancer metastasizes muhtCTiJly U- 

lalerall) ctsatralsterally and with odd-positfca 
metaitases remarkably early and with suffident 
frequency that one muU be oo the alert for many 
p o a ri bflitiea in tongue caoca 

s. Operative Interrentkai b indsaled b til 
psecanceiuus kiwcs and nsspected early feynl 
cancer Cooiplete removal of the entire krioo b 
advocated. 

Carl} fully cstabliihed Qnjraal iiTwr coo- 
fined to the acrcsiible location^ the tongue uar 
I* removed by surreiy if of a foDy dlffarnthted 
ceD t3rpe in the absoKe cf dbtant « Ubtenl 
me t i staih, pronded the general cooditloo of the 
pa tla t warran ts the turgid rbk, and b the even t 
the life opectaocy period aside from the diwaK 
jostlfics It. 

4. In rajeial, mgery b an adjunct to Irradb 
Uoo methods for the treatment cf the tongue 
ksKns. 

c Block disaectkm of the neck b bdkated b 
folly cQffenntbted cardnema wbea the primary 
ksim b ccntxolled or coetroQahle who the 
metasusb b liinlted to one side cf the neck, ard 
is b general confined within the capsule cf the 
node, whm the podtion of the metastiss pemlts 
the iretdan at uoifict of nmamdlng tbssn 
sa£«3enUy to bAire cc o plete rHaeval of the 
ixRtastaaes, and when the pntieat b a good s»|l- 
cal risk and the opecUnt period of hfe otherwar 
so wananu. 

6. Bnateral block dbsmicn of the neck isavht 
advisahle b caiefuliy aelerted cases. 

7 Block dbsecticD, either unilateral or bdit 
era] b not Indicated in the absence of meiastasts. 

8. Jocnmplete block dmectioDs are responilhk 
for many faflarea that otherwbe might be me 
cesm ID the hands of one trained I the piictxe 
rather than the mere theory of ihb l pe of msjor 

^'^wre b a present day need for a more oni 
form ijhiiU method of natblia b Ibgnal can- 


I whk to tipnm mr laiettedsm to thv ukeo cvotiA 
tsd tor ihar nsUTul to tack I ka rrOiTtd J trwt • 
ha not Bwqovtid or miWTVJrtwo fd tbro dfjortko" 


z\zuoi:iVL\fn\ 

Qj 6 U I *~i*) 


acm thrrtPT of ^ 
StraJitnilir^wPiaa *» 

d Grt> d Rlirtitrwaokita 



SACHS MALIGNANT TUMORS OF THE NERVOUS SYSTEM 


2 Duffy, James J Cervical lymph nodes in intxa oral 

carcinoma— surgerj' or irradiation? Am J Koent 
genol , May, 1938 

3 Livingston, E M , and Leiber, H Surgical aspKts 01 

the treatment of cancer of the tongue Am J Surg , 
^935 

4 Martin, Hayes E Five year end results in the treat- 

ment of cancer of the tongue, hp, and cheek Surg , 
Gynec & Obst , 1937, 65 793 ^ „ 

5 Morrow, A. S Cancer of the tongue Ann Surg , 

1937, loS 418 


SSI 

6 Petroff, N Le cancer de la langue et son traitmenL 

Toulouse m6d , 193s, 36 S99^ii 

7 Phillips, R Carcinoma of the tongue, an analysis of 

the late results of treatment Lancet, 1938, 2 772- 

774 

8 Quick, Douglas Management of cancer of the mouth 

and the cervical lymphatics Am J Roentgenol , 
March, 1934 

9 Roux-Berger, j L Cancer of the tongue (Statistics 

from the Cune Foundation) Bull etm6m Soc nat 
de chir , 1932, 58 1343-13S3 


MALIGNANT TUMORS OF THE NERVOUS SYSTEM 
AND HOW TO DEAL WITH THEM 

ERNEST SACHS, AB,MD,FACS,St Louis, Missoun 


M alignant tumors of the nervous 
system differ from tumors elsewhere 
m the body m a number of respects 
The general conception of a mahg- 
nant tumor is one which grows more or less 
rapidly, metastasizes, and ultimately causes the 
patient’s death Bemgn tumors elsewhere in the 
body, even when very large, rarely cause death 
The following facts about bram tumors constitute 
the difference 

I Primary cancer of the bram is very rare In 
our senes of more than 950 venfied bram tumors 
we have encountered only 3 or 4 patients who 
were diagnosed as primary carcinoma cases but 
none of these metastasized In this senes, how- 
ever, we have seen 38 metastatic carcinomas 
Sarcoma, though somewhat more frequent, also 
constitutes a very small percentage, and these 
may metastasize 

2 No tumor which has its ongm m the bram, 
that IS, a pnmary bram tumor, metastasizes 
3 Practically every patient with a bram tumor 
dies as a result of the growing tumor unless it is 
removed or destroyed The length of time a pa- 
tient may hve vanes considerably, depending 
upon the type and location of the tumor, but the 
ultimate outcome, without operation, is always 
the same 

TYPES OF TUMORS 

The great majonty of tumors which develop m 
the bram itself are some form of ghoma Almost 

From the Neurosurgical Semcc of Washington Unuersitj 
School of hfedfane the Bames and StXouis Children’s Hospitals 
Presented m the Cancer Symposium before the Chnical Con 
gress of the American College of Surgeons Philadelphia October 
16-.0 ipjo 


all which grow from the menmges are memngio- 
mas, and m addition, these are tumors which grow 
from the nerve sheaths of which the acoustic 
neuromas are the most common 
For the past 12 years neurological surgeons and 
neuropathologists have differentiated the ghomas 
mto vanous groups depending upon the predom- 
inating cell type As a result, we recogmze 8 to 10 
different tumor groups At one end of the scale 
are those that grow rapidly, namely, the gho- 
blastomas, also called spongioblastoma multi- 
forme, and the medulloblastomas, while at the 
other end are the slow-growing tumors, or epen- 
d3rmomas, ohgodendroghomas, and astrocytomas 
The fact that a tumor does or does not metas- 
tasize, though one of the most important critena 
of malignancy, is not the only one The presence 
of mitoses and the fact that a tumor invades sur- 
roundmg tissue are points that must be considered 
when evaluating the nature of a tumor 
The glioblastomas, if they present on the sur- 
face, may have a sharp line of demarcation, but 
as the surgeon gets mto the depths when removing 
them, this hne of demarcation disappears and it 
may be very difficult for him to distinguish normal 
from abnormal tissue (Fig i) I^en such a 
tumor is examined histologically, it may be found 
to have many mitoses Medulloblastomas, the 
one type of tumor that is extraordmanly radio- 
sensitive, may also have a sharp hne of demarca- 
tion and at Umes almost a capsule, but m spite of 
radical surgery, there are thus far only a few 
instances in which there has not been a recurrence 
Still more radical procedures may result in a 
larger number of cures 
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Tbc iloir-trowin* tamor* »t the (rtiei «nd of 
tbe nle, tbc cpadymoKEU, oG^tvlaxlradlomu, 
liid a*tToc > - t a W dtea onUin caJdficmdoa 
they tOMj be wdl decanated ytt have eotw 
mitotic fipim (F^ i 3 and 4) 

The ab«ohit£ly bcsl^ l^omu, kunm n as- 
tiwytoma, tit encapiolated, often cyitk, tad 
ooattin toy antotet. 

Menlnguam, tbc tnmon that grow from the 
mcolngct, are well eocapcolatcd 41 ^ u tlu7 grow 

they cQ tr yi a a the brain time. B^oae they 
growakrwfy itl»*ataetimt«ye»rtbefaretii^gjvr 
nse to (ymptonu wfakh brtog the patient to the 
foigcDo. A certain number urtonateij ftot aery 
nunr contain mitotic 5 enrc« and grow more 
ripidlj Thcic may be ao/ter but they aho have 
atapede. From thdripoa appeannceltUqtdte 
impcwaible to rfkrftigiiah the atenmgiamaa with- 
out mitoset frctm tb^ with mltoaea, thoogh the 
aohrr cmdstrn(7 may make one aanddona 

The Important questkm that tfott h. Can 
these tjpei of tomora be recognized dinkaOy? 

If thh were poaribie it woedd be {nvaluable 
both for preetw^ azal treatment. There nd^t 
be > waya oc dktiagxdihiQg them (i) By thdt 
loatlon, on the tbrary that certain aonon are 
fooad la oeruln areai re the brain, and (a) by the 
fj-mpCfxna to which they gbre dae. 

Toese la do qoeatkn thu certain types of tn 
jQora desaiap fix mre (re^nently la areae rcgtcmB 
of the bnia than In others. GSobfiitomu ocror 
alrnoat loTatiabiy in the oerebraJ bemiapberea. la 
out aeries of xo6 sSoblastomai too wee fouisd tn 
tbc coc lu ' um and only b b tbe cmbeQum. They 
ma r grow hi any poctirei of the cerdnal bemlfiAeTe, 
and there ia no rehoble evidence to indicate that 
(hey affect one lobe oaxe than aootber It b 
quite true that we wet many more of tbcae tannn 
b the frontal, paiktal aM temporal lobes than 
b the occq^itil bbe, but they occur there aba 
I know of 00 food expkmatlno why the oedpita) 
lobe abo^ be le» fr^oiUy invoived than the 
olheo, but this has been the general obaerraticia. 

MedoBcAdattoertaa. the type that ts raiSoacnsl 
tm, WT Uf most often b chlldrta, though not 
bfreqoectli b yremt adaJU. In the maj^ty of 
cases they grow b Sk paaterior fom yet thfa 
rrrrrfrt- bas bOT cDCtninteTed in the cerebrum aha 
In our aeifcs 53 were (oimd b the cerebdQom and 
cajy 7 b the cerebrum. 

Aitrocytomui, the most ben^ type of gflonu, 
are very often c>-stlc, ostiaDy there h only i cyat 
with a nubbin frowing in the wall In order to 
cure inch a case Ihh nnbUn must be completety 
renos-ed- Emptym* the cyst b only a nalliativa 
pft^ure tboo^ it may give refief tew many 


ytan. One such paBent in whom the cyst *« 
merelj emptied was operated upon in j^rd, 
years ago, and fa still fret of aynmioma. On the 
other hand, this j-ear I re-operated npcoayouni 
woman of 35 whose cyst I first opened 35 mn 
ago 5 years later I removed U» aobtiln of thh 
cyst, at I thought, campJetdy. and in 1539, *7 
yeare afterward, she returned ■mth lymptrens dra 
to a recurtenct. It fa generally claimed that Urfj 
type of tumor occurs more freqocntly b the pca- 
tciieiT foati, but b our aeries were focad 

b the cerebrum and 44 in the cerebeQum. TIw 
solid astTocytomaa very occadonany have ume 
caldficatioo around tbc perlpfaerr U the turner 
4, » and 5b) 

There la another type of gfevn», the unipolar 
' ’ laitnma, not nitberto tnw doped, which 


tpoogiohktt 
tita deveioc 


i deveiopa b a definite Tegkxi of the brain. 
‘These oc c ur ptaclksUy ahnya b the mldbrala 
pees, and OMdaOa. 'they are IB defined, and 
off Imperreptlbiy into the surmzncSsg nor 
mal brab aabstance. For this reasret, thsuri 
even more becansc of their kxretEoa, these are tM 
only toman that everyope tgrcct are laoperabfe. 

AititiUastamscs,avtryraretypeoftuiDoc nuy 
f ^ mr In lilhfr thg ewvb re m nr ew 'e »*nnm . ThSV 

are a* a rak, npad gr o w in g tuiaret, but thfa a 
not ahnya the case. For enmpkt I rw w ed u 
uiJuhlaftetDd recently fnm a yto&g nan who 
had had symptema Ire 3 yearv A year alter bis 
araplODas br^ he had an apiontkai at snerhtt 
at vi^ time a spramen wu eztiaed 
which showed the same biitofcgiciJ picron as the 
taraor that we removed a years later 
Meningkinaa ocenr anywhere b tbc crinul 
cavity bnt b most tnanrw* aherre the tentarbiD. 
In our aeries 104 were found in the cerehrum and 
S b the pcaterire foan. They often cootala aJ- 
riiTTo, wfakh fa depoaited b a chaitcletiitic wiy 
m»Hnr the <flagD0sls possible from rcentgeno- 
grars (figs. 6 and 7) Usually they grow licwlj 
over a period of mooths or lears, but at tbwi 
dereiop aa rapfdly as aocoe guotnas. 

From what hu Just been said it should be evi- 
deast that by the kxstico of a tuirax ooe cana o< 
p re di ct with any degree of certabty the type re 
tumor be wlD fiw at opera tion. 

The second qoestloo to coosWer fa, tb» 
types of turners be determined by synqrtcmi and 


"^le s most rapidly growing tunw types m 
the gSotJaitrenas and the meduDcthitrenas, and, 
as I tare /ust painted out, the fremer occur^ 
frequeoliy in the cerebral bemfapberea and W 
Utter b the poatoior fewm. Therefore ooea^ 
suspect that be ts deafing with i of these s type* 
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Fig I Glioblastoma sho^vlng the \\ay m which the 
tumor imperceptibly fades mto normal tissue so that there 
IS no clear Ime of demarcation 


if the patient’s symptoms have been present only 
a short time, though undoubtedly a patient may 
harbor a tumor for some time before it gives nse 
to any recognizable symptoms Then, too, how 
shall one define “a short time”? 

The fewest patients with brain tumors, when 
fiast seen, have had symptoms for less than 6 
weeks, while the majority have had them for a 
considerably longer time I have taken out men- 
mgiomas that have given symptoms for only 2 
months, and have seen ghoblastomas that have 
produced symptoms for several years As a rule, 
however, a cerebral tumor that has given symp- 
toms for only a month or two is most hkdy to 
be a glioblastoma, and a cerebellar tumor with a 
short history is more than hkely a medulloblas- 
toma 

Another difficulty enters into the picture What 
shall we call the^fimt symptom? 



Fig 3 Ependymoma with very sbght calcification m it 
opposite the arrow 



Fig 3 Characteristic loose cotton like appearance of 
calcification in an ohgodendroghoma 


Some years ago when studymg the madence of 
convulsions m patients with bram tumors. Dr 
Furlow and I found that m about one-third of all 
of our patients, one or more convulsions occurred 
often months before any other sign or symptom 
was noted We beheve that convulsions, either 
general or focal, are frequently the earhest warn- 
ing of the presence of a tumor, and smce they may 
precede all other symptoms by months or even 



Fi^ 4 Calcification m a solid astrocytoma Histoloei 
cal view in Figure 5b 



yean, tbe ibort thse ve hive cpotuen of kna 
modi 0^ {ti vilae. 

A farther qaatkn b Do loitM of tlte lymp- 
tocni tod il|tii occur more fretjuentJj (a ooc type 
of tumor In irxrther? 

Agiin, it trould be rei) helpful U they did, bol 
onfactautely tber do ooc Both Uov grofrteg 
uulnpidcrowiiistiuDoaaM) loiDetbKa pteduoe 
focaJ ^TBptooa ant, lod it other tfnvt fenmf 
«l(ai of prvore- Gther i oenlogiasa ori ftk>> 
blmnnM ia tbe pc ece atnl gyna miy btee w Itt 
fim rnBptoin penal puieib d u eitian lt) 
or on the other hi art, oeadecbe lod the olbo 
dgaj of locreeied precnre- 

\ntile It b tnre that the n-mDtocas miy foOcnr 
ooe iJJother mDch iDcre cuktJy m • rtpk) povlag 
tumor there b do rule l^t ao be bid oown on 
thb point. Es-eyocK bu Kon menln|iocas et 
Ulo • Trr> greit sbe wiihoot prodtrdac inydb- 


toriaace, lod then ^te nddcnlr give ibe to ■ 
loia of tymptona On mlcroi co pic uody of lodt 
e taz&crlhere U DO evldcDcethatuiy rapid growth 
hii recently ocemmi 

In chOdnm with lymptoais of i certbdkr u 
mor (oSy 50 nr cent ue meduBoUutncua but 
11 tUi gTiTi no dancteriitic sysiptaisi, til 
one can w b to tumbe whit tm of tatoor the 
pitkst ha. i^eeann tbepontiW 

A my few oearomrseoia ire n coojmitfvT 
(hit purd\ cn 1 they hnt treil fudi 

piibsti vilh deep thenpy bopisg the toaor 
may be radkeraldve, bet to meet DamKrgxal 
cllito the fediag b t^t 1 pitfest ihoakl not be 
treated with roectgeaothm^ anti] the 
tvpe of lomor has been ucertilned biitofogically 
ihb b tbe iolcQigent, cocaUnctlve, tad 
pT oyrese l ve wa^ to ipproach tbe probion. 

Here then, a the KUalico we tie fired wUh 
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No pnmarj' brain tumors metastasize, but a 
considerable number are not sharply demarcated 
and full) 50 per cent contam mitotic figures 
S)Tnptoms and signs do not indicate the path- 
ological t)'pe IV e are dealing with, nor do any of 
the methods of localization roentgenography or 
ventnculography, help m determmmg them 
Practically no brain tumors meet all the re- 
quirements that are generally conceded necessary 
to constitute malignancy Certainly, the most 
important one of metastasizing is totall) lacking 
Brain tumors must be judged by different path- 
ological standards Just because they infiltrate 
and have mitoses they need not be considered 
mahgnant in the sense that caranoma and sar- 
coma are mahgnant Consequently, they should 
not be treated as are malignancies elsewhere m 
the body 

TREATitENT 

We all look forward to the time when some 
other, more effectiv'e method than surgery mav be 
discov’cred for the treatment of tumors But at 
the present time nothing has been found to re- 
place surgcr) in the treatment of deep-seated car- 
anoma or brain tumors Most surgeons believe, 
I know I do, that operations which are only pal- 
hative are thoroughly justifiable Even if we 
cannot cure a patient, to give him a penod of 
comfort for months or ev^en )ears is well worth 
while B\ continmng to operate upon patients 
whom we tlimk we mav onlv relieve we may be 
able to improv'C our techmque to such a degree 
that a surgical cure ma) be affected Certainl) , 
this has been showai strikingly in surgen of car- 
cinoma of the stomach 

I tried to make this point 2 vcars ago m an 
editorial in Surgery, Gynecology /Vnd Obstet- 
rics on “The Radical Versus the Conservative 
Treatment of Brain Tumors ” In a vttv recent 
book I have been grossly misquoted It was said 


that I advocated attempting to remove bram 
tumors regardless of the result for the patients, 
and that radical treatment in the removml of a 
tumor containmg mitotic figures is like operating 
upon a carcinoma of the pancreas that has metas- 
tasized to the hver In the hght of what I have 
just said, such a companson is hardly justified 
Because a tumor contains mitohc figures and may 
not be sharply demarcated is no reason to throw 
up one’s hands and declare all such tumors un- 
removable This attitude is most unfortunate 
It overemphasizes the microscopic picture, which, 
after all, is only the means to an end, and totally 
Ignores surgical evpenence and increasing surgical 
skill This IS accepting defeat without even ad- 
mitting the possibility of progress 

Brain tumors can be removed and we have no 
other means of givmg patients even temporary 
relief except, very occasionally, with deep roent- 
genotherapy Sometimes a radical removal leaves 
the patient wnth some disabihty For example, 
remov'al of a tumor from the motor area may 
leave the patient with a partially paralyzed arm 
or leg, but if not removed, the tumor itself will 
produce such a paralysis before long In my ex- 
perience pabents willingly accept such a disabihty, 
if told of It before the operation, in the hope of 
obtaining rehef 

It IS impossible, of course, to lay down hard and 
fast rules that will cover every case Surgical 
judgment based upon expenence will enable the 
surgeon to know how far he should go, and when 
he should stop, but m general, for the reasons 
giv'cn abov’e, opcrativ^e remov’^al should be under- 
taken irrespective of the histology of a tumor 
Since bram tumors do not metastasize and are 
entirel) a local disease, our attitude m the han- 
dling of all t)Ties of brain tumors IS always the same 
VTienev'er techmcall) possible, a bram tumor 
should be remov-ed 
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U ntil recently prey ex In the sorgKsI 
IreatEoent U escf>iuij|etl ctideKna 
vu DeceMuHr iloir Due cuUnly u» 
the rtpid Ariaet made In the fieldi ol 
Uwcidc ttujerv and ewruhctk, % tew wrjetan* 
h»\'c been eocouniged to attempt of 

oophagni for cancer Thli hu retoltal lo an 
inCTeasog number ol uctexlut reacokcu durtng 
the pan 4 or 5 year*. Of the 15 lo » patienu ao 
treated, the gr^ majority were reported during 
thi* period. 

A rrest factor in the retardatke of fwngreu in 
thb neld of aurgery hu tiu ataumptloQ on 
the part of the medical profmkn that the opem 
th-e proerdare caniei with It an eaormootiv 
prohlbltN'e mortaBtj In the early <la,yn thh 
amimptbri wu prooablv oorrwi and icrved to 
erabhion with gl^ the drrt aacceaefoi reaectkn 
perforoied b> Torekio 19 j Itfei torilroinitetbl* 
leat oc the part of the praeiaioo that the experi 
eucei of tuxgeoBi in thb field tbould be emstudt 
brmght to tbetrattesrioG by po bibbed report*. 

Heretofore the tPagncdi of oxoaoeu of the 
oophagtu wu tantamoQD t to rignlog the pacbst'l 
«lcLth njTant and the ph^xlcun advtaed naffla 
live me amr ei coubting of gastioctomT ramatka 
therapy or both. Uodn Um dnrumaUooei, the 
aTerage ipan of Hfe wu approrimateb 6 moolha. 
The rare cue lisTd for more than 1 year \ et, m 
»pfte of thb hopdeat ootlook:, moat auGalogifts 
ha%-c qoettkoed the wfadom of aobjecting soch 
patient* to opeiatloo *ixl ha\‘e cooridered a sac 
cesafn] oatcotne in the oatore of * anrgtcal feat trot 
IncotuIdeTabl) mixed with a rood portico of hick. 
Some year* a^ thb p<anl of >dew pfobahI> poa- 
aoacd an ckment of troth hot, I wbh toenmha 
rize that, in the Qght of recent experience, (t 00 
looger holds water The low operative mortaSty 
in the aeries of axes which I hare aheady re 
ported and the ackStkanl operatkn* (o be de 
icribed cannot be cccsidered In the oatore of a 
enrgcal feat, bat rather one dependent npon early 
chagDOtt*. carefol pre-opetatfre pnparatfco, a 
Kond operative procednre bajed 00 «u present 
dir coDception cn radical cancer sarjeo' evperlJy 
frs b«tU 8(m« Mt. *»] ncvwa 

la tS* Cmocm t*« C«a 

(TW W tX tenn CoBm ^ tasnu. Pb^*tr*a. Orwbw 


adrninistaTd anestbeab meticoloaspottopcnthr 
care, and the bamediat treatment of 
ikoa u the) arise Thb cilli fer effort 

00 the part 0/ a wcD-tralned doady Irdt orgu- 
latkm of operating-rtjom peiacaiireh anesthetat, 
miraes, phydrijn, and toigeaa. 

Id t prtrloos papeia I reported 6 cases cf 
patients with esophaj^ cancer who were treated 
surgically stressing the Importance of cad y dbg 
DO^ the need of carefnl pre-operathre prepara 
boo the problem of anesthesia, sol thcoctaibb 
the open tire procedure. N owl should BLe tore* 
port 4 additional cases and take op the penhien) cf 
caidnccn* at the lower md of the esophi^pis, c^ie 
daDy with respert to Its operative managemeiit 
I wish again to mpharixe the ImportsDce of 
earlv dkgocab and need of regarding with 

E l snspickD anv change in the set of snOow 
lo pmon past sj cr 40 itsrs of ige Thb 
ifor ioanedate rteniimtgnphic caaibatloci 
b) a c o cip e t ent ntdiokgbt. There b need far 
h^elnarnviogatadiagitosb, benose Ireqnest 
ly these Uaam grtw rspidl) and aa) qcdcklT 
readb the locpenbie stage and thb cfiagnoib 
«lwTi»M be made before great weight hm has 
occarred. A&> de%‘htioD rrtan the ncrmal la the 
roentgoxigTam demands esophawacopfe mm l- 
nation. No patient should be tnhjccted to epera 
tlon nnicsa a blopsv has been performed and the 
tbroe prooounced carrinosrcu 



Fi*. tK^xn [1 ia*<V U tit srktoti n U..yS{t, 
(UrtiBf ta nW-davfcuhr ti»e md canird peXtrtsy 
U vatesds apaard batmeea lla trtetrtl 
•capah tad th* sptaal coJonai. Tie »tvt^ 

Mdtoirti iS* aia divUtd tbo« ta toch laitrd to U- 
ttaaaveo* etefaral j-tunwa* 
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I ir ' \ninn‘nn i< made in llic infra ^ortIcm<x^|■V5tm3l 
pleura nr<al lu llir nnrla in nnlcr to crp'i^c Ihc cfJ^iphnpu' 

I It; i Tlic t>Jiplncu< i< ili“c\ toil from iK atlarliroi nl 
and a la|><- phccal aNut il Tracli n on the lajic aide 
con<idrrat'K in fnxini; the or),an 

lira Then nlia'tinal pleura aUn c llu an h i< inci«jal 
an I llir ri ipSanuan freed from the ‘Jirounilim; aln-clurret 
n e run o* Iv-annpp' rtjoa e f the nrjran aMth a nidi marmn 




of normal li«mc la temnied after douldc licalmn and 
diM'ion 

lie 5 The iliaidcel end of the e^phagua haa licrn 
coaered mth a ruldter condom ihtch la aulurial to tJic 
caopliaceal w all The dotal end of the tajjjihacua la ina erted 
into tie atomach The mcdiaatinal ))!ciira la not anture*! 
n t infra aortic jxirlton of the canphairua la t)rouclit to fie 
above the arch 


1 hi\i, oil ]<rL\ 111 la tHi aa ona atrcaaid till ncctl the vilmtniatr tlion ni larpi iju intttiin> nl fluid to 
for itriful i>ri I'lHrattM puinrittoti nnil imlt hm ' comi the <lcli\ tlrtium a htch la fritjuintU 
t itial tti ditail whit ilita iiuviKca ''utiin ii to pn-acnl ctriful itti ntnn to moulli hvptPtii and 
a.i\ that It aiunild triludi i 'u^h cdonr intalc, trtpafua on« If tlu carcinoma la lo-itid in tin 
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Flf 6 Tbe nififl— ffiJFi btkpw the cxtk b bfc opoi to 
pcnKUo/tfr«iB«pofti!ncyO>kf tbm TWr^nj«tb>n 
the wtb b Bitaml In order to ebat e€ Ireat tlw 

plcviml rmntT Tb« rebbeT-co%md nd rd ibr cooptsfoi 
fau hrre paurd Inia the acdL 

Fit. 7 Secoad Mate o( tbe Qpentkio. Tht cmksl 
patno c4 tb« eaTtaicM b rijxad lad iba cod ef iho 
erfs ana r i] br tW ratter arvrkpi, u iorBcitrd fc> iW 
dotted Eon, b dju o o«t of Ux aooM 

proxinul (iro-tMrdt of the orgui, t prc&nimuy 
perauuKBt gutTutODiy rrOI belmficated Danof 
Ute 7 to 10 doyt foQcmng tbe gastroctomy, cm- 
ridenUe hDp t ervement nay be ooced. cal- 
oric fluid fo^ CDoUinlng lie Dectasuy ritandiu 
tod minertli tboald be g it r u frrqtieouy tbraort 
tiiegutraitasy tube. AddJtkoa] food tboold w 
taken br moati tn order to obtain tbe beoefidtl 
cBeoti of tbe td mh t u re of nCra. 

If tbe carduma t* located in tbe tenninoi t or 
3 inebet of the eaopbajtit, prtbmfaun- gaatnw- 



Fii a. A Htrataoras ckand b Bade, cxta>d)D( boo 
tbm kna cad of tW rennl tad M urj ta tboat tW repa 
iIk r r c cod nb 

Fit *■ Tbe aDfibata b dm ibnafk lb* ebuaeJ 
« thoi Hm rod pra T ce tr brjmd tbe ibfc) ad^m hr 
dutauer of aa ra^ Tbe ini la b atand U tbe *0 
tbe taopbafy* hb otarapted lOtiibn if ie>* aOc 
(Fifim St* 9 ftpradoeed ihetajb tbe ctMrtr^ if tbe 
Ira /Mrn» Mi i«» f Clrria \d 'cb* > 

tns} abonld bot be dooe, b ecatae in MKb case*, 
t 9Ure operation b oow droaied *ilb re- 
eataUahiuent of cooUnoilv of emptugoi and 
tomacb b> the peiformaBCt cf an Intialboraric 
eaophajogaitfofto*ny Tbe pm eoce of gaitro*- 

tomy woold treatJy compBcate thb pTwrdure. I 

ha t been ctauideriiif tbe perfcaTnancc of a pre- 
Ifanloaiy JeJancatcray for leeiSng purpo^ trt 
have not diaie ao becanao I bave feil thri toe 
upper abdctnfnaJ adbeaiom canaed by tbe 
tofBj might reader tbe jobarqotat c^jeratkB 
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Fig 10 
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Fig 12 

1 1^ lo Operation of resection and esophagogastrostomv 
Incision in eighth interspace The eighth, seventh, sixth, 
and fifth nbs are divided near the transverse vertebral 
processes 

Fig II Incision made in mediastinal pleura The 
diaphragm is split radially outiiard from the esophageal 
hiatus 

Fig 12 The tumor bearing portion of the esophagus 



Fig II 



Fig 13 

and the cardia have been separated from the mediastinum 
and the diaphragm Mobilization of the stomach is ac 
comphshed bji ligation and division of the gastnc and left 
gastro-epiploic vessels 

Fig 13 The stomach is resected m an obhque direction 
well beyond the growth and is closed wnth 2 layers of silk 
sutures The esophagus is transected w ell above the cancer 
A small rubber-covered clamp prevents soiling 


more difficult The smooth convalescence of the 
patients subjected to the i stage operation seems 
to justify this viewpomt 
Because the operation for esophageal cancer is 
performed by the transthoracic route, it has been 
stated by I or 2 writers that it is advisable to 


establish pneumothorax on one or more occasions 
prior to operation in order to accustom the lung 
to the differences in pressure mcident to the 
operative procedure I have not seen the need for 
this up to the present time and have noted no 
comphcations which could have been obviated by 
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prefimhttry pDctuDolbonx tmuneoL RctUnre 
osj been plued Duinly on an e^pertl} adnnnft- 
tered etb\deiK anextboia, aHlb ^'mn'lQ( de g reex of 
poddN-e pr uBJuL doriag tbe opoaooQ to wy tbe 
extent « Inuf ioditkn. Tbe *ucce«fa] ootooroe 
0^ the operatic U in oo «m«n measure dependent 
open Uk ikJn of admlnlftratka of tbe aneatbetlc 

atcnL 

^ OPEEAnOX 

For cancer located In tbe upper tiro-tbinto of 
tbe thoradc eaoptajOJ nufical raection by tbe 
modiBcation of tbe odflna] Terek prooedore de 
acribed In hit paper U the opemllon of choice. 
On tbe ol comideTable experimental and 
fome dinical wori it has been determined that It 
b ImpoaiflJe to r eae c t a portloa of tbe tboradc 
eaopfnctii, perform an end to-end anaitorTwata. 
and obtain antlxhctoty union atxl ccnUntdty « 
tbe Tbco*. Tbe rcuou for tbk are ( ) In order 


to effect a radical rancnal too large a lectloo cf 
tbe organ voold oeceimily be remmed U> penult 
bridgisg of tbe gap vltboot great tmacr t tbe 
anbaem j ent nlore Dae. (>) Tbe ncnfaafxa b 
de>x<a of ceJonuc cm e riag which b ao Importint 
In atbfactcry healing (j) Tbe loag jtpdl iBl 
muacle fibera mroondlng tbe caopfafia exert *o 
strong poll that anj type of anastoow^ b 
qdclly- torn apart. 

Tidt operatic baa been deacrlbed in detail In * 
pr eyfe m pubffcatiooa. FIgurei t t 9 wlD faidl- 
cate tbe easentlal itepa Briefly the procedure 
eotaOs • left tranxtbonclc approach, mobfSotI m 
of the entire thorsde eac)pbigQ>) reaectloo of the 
loiDor beanng portico altb wide margin v 
nnrnMl orpm oo >*<*11 tide leaving the mem- 
■ •i tnii'm open to drain Hs crilubf tlirnn , doswe 
of tbe cheat woond aith eatabOJunent of 
water dndnage mobffiiatKn of the cerrlcaJ 
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Fig iS Case 4 Roentgenogram of esophagus shoumg 
stenoUc fillin g defect at the le\ el of the arch of the aorta 


esophagus through an obhque neck incision, and 
the estabhshment of an esophageal fistula at about 
the level of the left second nb antenorly Con- 
tiniuty of the organ is later estabhshed by artifiaal 
means m the form of a removable rubber tube 
which connects the esophageal fistula and the 
gastrostomy opemng 

IVhen the growth is located in the terminal 2 to 
3 inches of the esophagus, every effort should be 
made to estabhsh continmty of esophagus and 
stomach by a suture anastomosis Suffiaent e\ 1- 
dence has been accumulated up to the present 
time to warrant the statement that the operation 
of intrathoracic esophagogastrostomy (end-to- 
side) IS entirelj feasible and is followed by sohd 
heahng with mimmal diminution m the cahber of 
the lumen I ha\ e, up to the present time, per- 
formed this operation 4 times, once for an esopha- 
geal cancer and 3 times for cancer at the cardiac 
end of the stomach The latter group will form 
the basis for a subsequent paper The autopsj 
speamen of one of the stomach cases shows sohd 
heahng at the site of anastomosis without stric- 
ture formation (Fig 29) 

The operation, a modification of the ongmal 
Sauerbruch and Fischer procedures, consists of a 
transthoraac approach, incision of the diaphragm, 
mobihzation of the upper two-thirds of the 



Fig 19 Case 4 Gross specimen showing complete 
encirchng of esophagus bj the neoplasm 

stomach, resection of the tumor beanng area, the 
performance of a careful suture anastomosis be- 
tw'een the end of the esophagus and the antenor 
wall of the stomach m 2 layers, and the telescopmg 
of the esophagus mto the stomach by drawing the 
latter organ upward m a sleeve-hke manner around 
the esophagus in order to mmimize any possible 
drag on the suture hne 

The details of the operabon are as follows The 
patient is placed on his nght side with the head 
restmg on the abducted nght arm and his back 
close to the edge of the operatmg table The ma- 
sion begms m the eighth mterspace in the antenor 
axillary hne and is cuiwed postenorlv and ex- 



Fig 20 Case 4 Photograph of patient 6 months after 
operation shomng the rubber esophagus in place 
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Fig CaKj QiOM^»ckEic*ihMrbigE>uiAl(U«o4i 
ud ktoD •oteracoM mrtttf tk aodain. 

tCTMied upwd betuceo tbe rpine aixl N-otcbnl 
bor^ oc the lopok u fur u the fourth rfb 
(Frg to) Tbe thonac noJcuhtnre U dtnded ia 
the btte of tbe «kla lodrion. AH bkedlcg potnu 



Flf u Crv 6 Ruemigrtioeraia ol nrgifcftcai ud 
iboviAg tW mi T u ^ drtfrt tke wl «< 

tbe cfofitMLfai frtftwtmf nto iba cudje- 


»« cmrtfuDv Dgited before tbe thcodc c»%lt> b 
eatemL An {ncfuoo ii made In the cf^th btrr 
•pace diviflnj tbe penetaJ pietira wfih tbe fater 
CMUl nnucle*. The eJjftih, »e\nilb, jJeJi, md 
fifth rib* ait quWtly dr\-iiW aboot i Inch fnm 
the ipine and the Intcroaital ve**cl* art Bjated 
vftb henioftadc moTes. U»e of rfb fpreader 
five* an aceOent expcwiTe of tbe left tlMiffc 
cavit) Tbe faiferiot pohaonar^ lipuoeot b 
di -Wed which pemdU coUapee of the &* er Wbe, 
Ctmpfete pulmonary coGapae afamid not per 
imtt^ to Uie place. Tbk can be ctntrofkd by 
the anestbetkt. 

The (Ttpwtb U now palpated. Intimate fiation 
to the aorta or ertehral cofamn rtoden tbe ca«e 
InoperaUe. A mtical Indaion h made in (be 
mtdtairinal pleura medal to tbe aorta froa tbe 
arcb down t the dhpbia^ (Fl( ii) The 
caophacus b identified and freed bfontl) Im the 
medbatlonl ibaoea. It is Important to I^(e the 
fmaB csofbajcal \-tweU, but care ibould be tahen 
not to jeopnidlie the blood wpp^ of the fttpb- 
arca] stump to be ntlUzcd for tbe anastotacu 
PixatiaQ to (be riffat media tflnal pleura sboold 
not deter tbe aargeccL 1 have eacoonteitd tils 
cmpbcatloD oo 3 ocaskta and ha t In ewch 
Inatanct rtebed a portion of tbe rltht pfcurt b 
order to efect a raoial rtmo aL Thednectmar 
be doard rpite eaiily BlUialag the stooHi 
waO after t hu been moUfiaed. 

An inoiloe b then made in the Ut leaf of the 
Hupi'wp ^ ertendiAx fron the evphat^hiatBi 
noMSf ootwvd toward ibe rQsfor a dataace cf 
6 or 7 inches (Fk ii) Tbe esophajcocardjac 
JtuKlitt b freed bl ntiy from lu wo'e attach- 
molt to the dbphra^ The ipleoi and fandar 
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Fig 24 


Fig 24 Case 6 Photograph of patient taken 30 days after operation 
1 ig 25 Case 6 Rear view of patient 30 days after operation, showing the 
well heMed wound and the thoracotomy scar 


of the stomach qmckly appear m the wound 
Judicious retraction of the edges of the diaphrag- 
matic opening and the insertion of gauze packs 
wiU expose adequately the proximal half of the 
stomach The left gastro-epiploic vessels are 
hgated and divided which permits the surgeon to 
enter the lesser sac By mserting the left hand m 
the lesser sac and drawing the stomach down- 
ward, It is not difficult to isolate the gastnc artery 
near its ongin and to divide it after careful double 
hgation Complete mobihzation of the proximal 
half of the stomach is obtained following division 
of Its hgamentous attachments at the upper part 
of the greater curvature The stomach may now 
be drawn up mto the thoracic cavity with ease 
(Fig 12) 

Durmg the resection of the growth and the sub- 
sequent anastomosis the entire chest cavity and 
wound must be protected from contamination I 
regard the details of this part of the operation of 
great importance Long rubber covered clamps 
are placed on the stomach side beyond the growth 
in an oblique direction from the upper greater 
curvature toward the lesser curvature and the 
stomach is divided with the carbohc aad cautery 
The opening in the stomach is closed in 2 layers 
mth silk, and care should be taken to ligate sepa- 
rately all bleeding pomts (Fig 13) A small 
rubber covered non-crushing clamp is now placed 
over the esophagus well above the tumor A 
second crushmg clamp is placed about of an 
inch bey ond this and the esophagus is dmded so 
as to leave at least 14 inch of the organ projecting 
beyond the rubber covered clamp The specimen 
is removed 


The upper end of the stomach in the region 
the greater curvature is brought m approximation 
to the esophageal stump (Fig 14) A 2 layer su- 
ture anastomosis, end-to-side, is now performed 
between the end of the esophagus and the antenor 
wall of the stomach at a point about 2 inches 



Fig 26 Case 6 Roentgenogram of esophagus and 
stomach taken 28 days after operation, showing the intra 
thoracic position of the stomach and the adequate new 
stoma between esophagus and stomach 
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repaired In the tauaJ manner by cndrcEn* lie 
focOynooi eighth and •evtnlh rfta b> bet\\ 
dutank Mturo (Fig 17) Tbectr« crapwiktare 
Is caiefoDv repaired kj-er bj Um and the tlin tj 
dosed with ritt. The anesthetist Inflates the 
longs, tins bclpioj the escape of air In the nlcutaJ 
cavitt throng the fcteraaul drsfaate lube tie 
cud of which lus been placed nDder water Aurog 
drearin* is applied so as t wipport the severed 
ribs. 

Evny patient reported b this series cf oaa 
has recthTd a triBsfiaicm of 5 ooaibicccntinwlen 
of Mood daring the cnuiv of the opcTitkn Iiha 
been both surprising and gratifying to see liwse 

E atienU ro thrnegh this ertcnih'e proceA u e with 
Uk rviomce of shock. The poise has varWb? 
tween Bo and uS. The blood pressure rearflnp 
have ahenm mr Uttie ariatfaa a slight drop 
OTOJired during llgatloo of tbe gastric artery and 
mobfrunikn of the stotmeh. I beCeve tint It b 
Important to emphasire the fact that the rarioos 
ste^ of this opcratloo most be carried oat with 
prat gtnilems and with ndtilcul tiainna t the 
lunf parenthTtoa 


Fk rt Cts«t RoauerwcmeafnofhaeasbdioajaK 
an obBrn rtla g ksoa at cht lerd «1 the ssrtw arch 


bercod its oppereid (Fig 1$) The hio« bver Is 
a cceilODoos CoonelJ soture of fine cflk aalilof 
mncoia and aaboraco^ Evsy stitch must be 
cocregth’ placed. Itklffipoctantt avoid stfanga 
lalinQ of tbe tissues. The second byrr Is a an- 
tinwxa Lcnbcrt suture of fliK sQk, )oijiinc mus> 
cohns of c»3pfaagus to tbe moscie sc^ peritoneal 
bvers of tbe stocucb. In order to protect the 
satureUne from loogitttdtnal trmian iW stomach 
is drawn upwards Uke a skevT over tbe wtnre Use 
and cs anchored in this position kre i temipted 
sutures of fine sHk which include tlie nnisctiWis 
of esophagns and tbe cot edges of tbe mediastin&l 
pleura (Fig id) The oew anastomoiii wQl usoal- 
Fy be dtmted an loch or tw 0 betow the arch of tbe 
aoru and it wQl be seen that apprcrdmaldy one 
hf lf of tbe stomach now occupies an istratboraric 
pOlftJoCL 

The radial bdsSoa In tbe duphngm is now 
dosed with interrupted sutures of sQk care is 
f hen not to oxtlc UK Opening through which the 
stotmchctnefgestoosmtlL Toprurcntbenilalloo 
of more stomach into tbe chest, the edges 0/ the 
dlaptragma tic opening resatuivd to tbe stomach 
waii(ngi6) 

Throofh a small stab wcand in tbe sabjaemt 
In lenrostai space soft rubber lube b inserted for 
under witer drainage The tborsek: wrxiod b 


K*rrOMCXtTT\T CAH 

Bri^ciT thb openlioe b andertakco It b vo) 
importint to es^flais 1 the pa dee t that he most 
notrwalhw for a period cf s«^da>s.Tbeprac 
esaes of rep^ at tbe suture Hoe will be hastened 
by tbe fou ccHOCKntkQ of the pntfeat la thh 
res p ect To sapfu> fluids, use b made of tbe cob* 
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tmuous intravenous dnp of 5 per cent glucose m 
normal salme It may be necessary to give another 
transfusion dunng tie first day or two I have 
placed the last 3 patients in an oxygen tent im- 
mediately foUowmg the operation It is my im- 
pression that these patients have had much less 
difficulty with breatJimg, and it may be a factor 
in the prevention of postoperative pneumonia It 
is important to administer sufficient morphine to 
keep the patient quiet and comfortable 

I have been considering the idea of passing a 
Levm tube at the time of operation beyond the 
suture Ime mto the stomach for feedmg purposes 
However, Bohrer’s recent expenence with a case 
in which this was done strengthened my belief 
that It would not be without danger The situa- 
tion at the suture hne is precarious enough with- 
out adding the danger of pressure necrosis from a 
Levm tube 

The character of the material draining through 
the mtercostal tube wfil indicate the progress of 
the mtrathoracic situation Dunng the mitial 24 
to 36 hours the fluid is frankly bloody After this 
it gradually assumes a hghter color and decreases 
in amount until about the seventh or eighth day 
when It usually stops completely The tube may 
be removed about the tenth day 

Small sips of water may be given on the fifth 
or sixth day If nothmg appears through the 
drainage tube, it is assumed that the suture hne 
has healed and is intact Increasmg amounts of 
hqmd are now given until about the sixteenth day 
when custards, gelatms, cereals, etc , are per- 
nutted The diet is rapidly mcreased thereafter 
Sohd food should not be given until the third or 
fourth week. In none of the patients has there 
been any mdication of stricture formation at the 
site of anastomosis 



Fig 79 Postmortem specimen This pabent had a 
resection and transthoracic esophagogastrostomy per 
formed for caranoma of the cardia He died of a cerebral 
embolus on the fourth day The suture hne is intact and 
healmg has progressed sufficiently to render the new stoma 
water bght The telescopmg of the esophagus mto the 
^mach may be seen at the right comer of the anastomosis 
This case will be reported at a later date. 


RESULTS 


Up to the present wntmg I have operated upon 
10 patients with carcmoma of the thoraac esopha- 
gus Three, who were previously reported, were 
found moperable, makmg an operabihty percent- 
age of 70 Of the 7 remaming patients, 6 survived 
the radical operation, makmg the mortahty rate 
14 2 per cent FoUow-up observations of the first 
3 patients were pubhshed recently, but I wish to 
repeat them briefly at this tim e 


Case I died of a recurrent tumor in the superior med 
astmum 27 months after operabon Case 7 is ahve ar 
weU 2 yearn and ii months after the radical resecbo; 
base 3 dirt 3 months after operabon of coronary artei 
mM^e At autopsy no remammg evidence of cancer wi 

'ne 4 re^mmg cases are bemg reported now for tl 
nrst time The pabent m Case 4 is ahve i year after ope 


abon The patient m Case 5 succumbed to operabon In 
Case 6, patient had a resection with mtrathoracic esophago- 
gastro^my, and is ahve and weU 8 months after opera- 
bon ^e pabent in Case 7 was operated upon recentlv 
and 13 doing well 

We may summarize our results as follows Of 7 
patients subjected to radical resection, 6 survived 
the operation Of these 6 patients, 4 are alive and 
well 

In addition to these 7 cases of primary carci- 
noma of the esophagus, I have performed radical 
resection and mtrathoraac esophagogastrostomy 
m 3 instances of carcmoma ongmating at the 
cardia and secondarily mvolvmg Sie lower esoph- 
agus These cases wiU form the basis of a subse- 
quent pubhcation Suffice It to say at this tune 
^at, from this expenence, I am convmced that 
the only logical method of treatmg cancer m this 
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were no abnormal findings The heart and lungs were 
negatj\e and there was no shock tenderness over the 
thoracic spme Blood pressure systohc, 136, diastobc, 74 
Laboratorj examinations were all normal Roentgeno 
gram of the esophagus shoned an obstruction, almost 
complete, starting about an mch belon the aortic arch 
Esophagoscopy rev ealed an obstructmg, ulcerated neoplasm 
located about 34 centuneters from the upper masor teeth 
The biopsy specunen indicated a homifying squamous cell 
carcinoma 

On March 14, 1939, a Janenaj gastrostomy was per 
formed under local anesthesia Feedmgs were started on 
the next day The operative wound healed by first inten 
Uon There was a weight gam of 3 pounds dunng the 
succeedmg 12 days 

On hlarch 22, 19J9, resection of the esophagus was per- 
formed under avertm, ethylene anesthesia The technique 
descnbed m the text was employed The neoplasm was 
about 2 inches m length and was situated just below the 
arch of the aorta It was found to be intimately attached 
to the nght mediastmal pleura In order to effect removal 
it was necessary to excise a fairly large porbon of the right 
pleura, thus producmg a bilateral pneumothorax The 
opemng was temporarily packed with gauze The esoph 
agus was divided above the cardia and the distal end was 
doubly mverted into the stomach The organ was then 
completely freed from its attachments and pushed mto 
the base of the neck after the supra aortic mediastinal 
pleura was mcised The latter was then repaired so as to 
dose off the neck from the thoraac cavity In order to 
dose the openmg effectively m the right mediastinal pleura. 
It w as found necessary to suture the left mediastinal pleura 
A stab thoracotomy m a subjacent intercostal space com 
pleted the thoraac phase of the operation 
The cervical part of the operation was then completed 
m the usual manner An esophageal fistula was fashioned 
over the left second nb antenorly 
Dunng the operation^ which consumed 2 hours and 30 
mmutes, the pulse vaned between 82 and 116 and the 
systohc pressure between 130 and no A transfusion of 
500 cubic centimeters w as given dunng the procedure and 
the patient left the operatmg table m excellent condition 
The specimen (Fig 21) consists of a segment of esoph- 
agus, measunng t2 centimeters in length and 6 5 centime 
ters m average arcumference At its tmd pomt it is nar- 
rowed to approximately 2 5 centimeters by a thick, 
mfiltratmg tumor which invades the wall The tumor has 
an ulcerated surface, the ulcer is hnear rather than circular, 
w hich gives it a longitudinally exconated appearance Tw o 
centimeters proximal to this is a nodular whitish mass 15 
bj 10 milhmeters m area, the center of which is also ex 
conated The mucosa over this tumor is apparently well 
preserved Beneath it is a white tumor mass w hich extends 
through the waU There is no apparent lymphoid connec 
tion between the 2 tumors The mucosa on the opposite 
side of the mam growth shows numerous hnear rows of 
whibsh tubercles approximatelj i millimeter in diameter 
The outer side of the specimen shows a complete covering 
of musculature, w hich on section, m the region of the grow th, 
reveals invasion by tumor tissue The substance of the 
tumor and that of the overlying mucosa is very fnable 
Microscopic examination rev eals the features of an epider 
mold carcinoma with numerous mitotic figures The tumor 
extends through the entire esophageal wall Sections taken 
through the smaller growths reveal carcinoma also with 
tumor cells in the lymphatics 

In the light of subsequent events, a serious error of 
omission was committed The nght chest should hav e been 
aspirated at the completion of the operation to remove the 
large amount of air trapped in the nght pleural cavity 


I beheve that, if this had been done, the paUent would 
have survived 

On the following day senous respiratory embarrassment 
developed The patient was wildly delinous and required 
large doses of sedabv e Only slight improvement w as noted 
after he was placed in an oxygen tent Physical signs of a 
complete nght pneumothorax were apparent On chest 
aspiration, approximately 7,000 cubic centimeters of air 
was removed A stab thoracotomy was performed with 
under water dramage The patient seemed to improve for 
a few hours However, soon after, he rapidly became 
comatose and died 40 hours after operation wath a terminal 
temperature of 107 6 degrees F 

Postmortem examination revealed a tension pneumo 
thorax on the nght side wath atalectasis of the entire nght 
lung The operative field was clean and the sutured left 
mediastmal pleura cffectivel} separated the left from the 
nght pleural canty In one tracheobronchial lymph node 
a small metastasis was noted 

Case 6 J C , a w hite male of 60 years, was admitted 
to the surgical semce of Mt. Smai Hospital on April 19, 
1930 His mam complamt was difficulty in swallowong 
food, of s weeks’ duration The onset was quite sudden 
with dysphagia accompanied by achmg pam behmd the 
lower end of the sternum Dunng the succeedmg 5 weeks 
the dysphagia and pam became more pronounced At the 
tune of admission he had difficulty in swallowing even 
bquids There was a weight loss of 12 pounds 

His past history was negative except for excision of a 
left vancocele 35 years before He stated that he had been 
rejected for life msurance 20 years ago because of “heart 
disease ’’ 

Physical examination disclosed a moderately well de 
veloped elderly white man with evidence of recent w eight 
loss There was shght tenderness on firm pressure over 
the lower end of the sternum adjacent to the fourth costal 
cartilage The heart and lungs were negative Blood 
pressure systolic, 130, diastobc, 73 

Laboratory exammations revealed hemoglobin 59 per 
cent, urme negative Blood urea 21 milligrams per loo 
cubic centimeters, blood sugar, 70 milhgrams, Wasser- 
mann, negative Roentgenogram of the esophagus foUow- 
mg the ingestion of banum mixture showed the presence 
of an obstructing lesion just above the cardiac end of 
the stomach The neoplasm extended through the cardia 
for a short distance (Fig 22) Esophagoscopy revealed a 
crater like circular ulcerating neoplasm m the distal esoph- 
agus 39 centimeters from the upper masor teeth The 
biopsy specimen showed an mfiltratmg homifymg squamous 
cell caremoma 

The preliminary preparation consisted of a transfusion 
of soo cubic centimeters of blood, high caloric feedmgs, 
and the adramistration of sulfanilamide for 3 days before 
operation 

Operation was performed on April 27, 1939 The tech- 
nique descnbed m the text w as follow ed The incision was 
located m the eighth interspace and the seventh, sixth, 
and fifth nbs were dmded near the spme The neoplasm 
was felt m the lower end of the esophagus and mvolved 
Ae distal 2 inches of the organ It extended through the 
diaphragm mto the cardia for a short distance It was 
densely adherent to the diaphragm at the esophageal 
hiatus In order to obtain definite mformation concerning 
operabihty, a radial incision was made m the diaphragm 
from the esophageal hiatus outward There were no pal 
pable lymph nodes in the gastrohepatic omentum or m the 
mediastinum Aside from the firm attachment to the 
diaphragm, the tumor was considered operable A radical 
removal was affected b> excising a portion of the diaphragm 
wath the tumor The stomach was mobilized by ligating 
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•nflm fee 6 dtyt Is «di£tbB to tbe eut caoae ddp> 
conecaitattd ▼lasba estoa^ en »^i»uct » w 4 paira- 
tenOy Ob tie 6nt potteperam diy lie Pabe wbd 
betaecB oS aod Toepeattn urae«<itn^)^ 
Tor tbi fint 4 deri tbe teQ^Kutme tanped beta eea M eod 
ootdefieea F kbpoie raa^ b et e t ai poaad roo Hie 
frae^ cn i ilrVu *ai eacellraL He der^eped adld 
co mi ttigpectoratfacefwaallaiaoaatoed uat epar u leBl 
materbJ Tie dtaite be« tie lioeacotoBiy lab^ at 
bnl Uoody rapidly dbaLobied aad fimDy Ke e p e d oo tic 
dphlidey Tbe tabe wat maored ee tbe olatoday Tbe 
opeeatm oasdbealrdbypcfaMrTaakB. TbebemofUeD 
Mta5jpcTceilcntiedxtidB7 }Uaa*|i raaemalUaed 


Seal] aaioBaU c< atcr ere iwaOmed for tbe 
oo tbe dxti day Then at bo tfiffrulty Oa tbe atatb 
day ataoe of rlcbt plml defarioo deeeteped- I’poD 
ajpertJjeci (,JOo cable cestinetm of tbai, euoaanttdaooe 
l«wt au ttbdian Tien nt oa n-aecinraUatiCB TV* 
patkiit' come , tberdare at nacoBtpbcaled fDt food 
LquI by nxitb aa apldly axieaad ki 9(mlty and 
oaJky On tbe taeoty-tblrd poetopemh day barana 

va* |b en by neoali aaJ raeotccDopaiu <d ibecKphafo* 

tod iteeaaci rrt obuM (F* r5) Tbe patbid fibed 
eMt eteadily asd bad no i MjctdC y b raaHowaic Hr 
wae dbcbajfed (nea tie io«iltal oo tie tblrty-bftb pnat 
g ii na ll Te day la rarenent cteiddlaB (I Ip at and ]) 
Sim dhebarp fm tie brpftaL tie petkai h*f dom 
aefl. BeeaUnetytilDibalbodatiatbeKat a aeta -air 
hb toed t U e ua il > Helm retaiccd U ia aoeaal oaU 
Cace r MO Ban af j{yeaii,«aeaABitted toMt 
Scnal Hmifu] 00 Anr>« M 9 Tib b tie ymnaeax 

patlet Ui caiemoa of the ceopiatai tial haTara- 
eooate^ la o«r expeococc He cocaplajDed af dy^ibapa 


aft teW dsnatloeu la aiibtkia, he fUird ibu mroij. 
Betdy j aaertha brfoec be bepa u I« b tie m- 

IfricrcbeftrepaaaadabelBtieadcUkcdtlctui. IV 
difficahy la atalloeda* betMo pn*iT*nrlT one cati 

1 tie taae cd a dnilrdo a bt ae al^ to »alkia a^ 
Ikprida. Ibbadkxt ^ pood* 

Hb ^ ai catBpbtely aeptbr fb bd 

alaayi been eD nd bad aot u p d erin j ie aey (prratJaii. 

rbydcaJ uatsiuibei dtaclmed tfl deteiped aad 
rather efl acwrbied youQc Bca bo afpeand u W m 
tpod btallb. There at ao obrlon aernda. Tie ban 
aad top tie oeplto. TWre aa oa lieci iraVroew 
oerr lie lioeade ^dae. 

babceatoey enadaadcBi rrreakd tie mrbe le beeeft* 
iWe- ier wt t ai U a . m per cent red falood crib, p,M'o,nnn_ 
aumaJ bif blooa ctl coat 11 n wif. Dcpih 
RarataraciBTapUc eaaadaalloa of to evpimi drrked 
aa obtUaetKD faeriaalaf iebtad to iJti tf to Meta 
aad ctienfiax doiruaard for dUlaace of appeoelDiatrtT 
bebes (Fit. at) Etopbanaeapy timed aa akixutd 
aeopl aa t a trtaaud oa to pcettrior all if tie oepiant 
abmt JO crntboeteTi fnao to opps Bcioe teeti. TV 

S y rjaad— t b o rmahd ajmaipoaa ctfl eardocoa. 
Aapat 9)0, Jaacaey patrottotsy u pn 
folded raiii local aaestbab. Taie (tedbp ere aiartH 
tic acn day Operalh mad iealed by Irat felratieB 
Od Aapat j tadEtl teaectim of tie niphani at 
pnb em e d aader arcTtii, rtbytoe aaeilhnli Tbe oeo 
plaats aa hcaud bet rto to ajcb of to aceU aad to 
left laah U et ebu e. It at aaniy amialed (real tie eeeta, 
bot ne draedy adicTEfii i» lie cec neiu The otse 
taepiapa w Imd and to uaee Icarict pcetba u 
■panted hoe to ertoe cd to fcmiea^ torp da- 
mf e Tbm m tcoe denbt b to eprador* end 
cncmb« to nepl r t a csurpaiira «f to loeoe becaen 
efthbliB I toiein t Tie acebwa *ta dhtod el U 
lm(T cod and to dbtaJ eed trnr b eeted nto to boo 
acb kiiA TV nealsdEr of to eaepbacat ta^ntod 
•p B>to to bMF of to Btel afirr ra (eeiJs* atmden 
to epn aorta; erdleatiaal pieen Tie brur ■nmn 
aa eoa trpaired Iti bemapted nii itatciea ■ order kt 
deee eU to plraral m ay freta to neck Tie ■iiSattera 
■a bfl ti opts A tub liotacetnBy aa aadt b to 
aabb^l btrrtaeuJ ^ace fee eader ater late dnbat e. 
Tie CTTrlcaJ pert of tie epertuco m qo% cniqdctra 
ai to maUbiaast e( aa lafiaptl letolk 
tie mr eod left db 

Dumf to coane of tie eperatxa, bici iiaiaeaed 
bran ai 50 lawjua, to fbueat* (nlae anedbetetrt 

<4 eof S The blODd pt eram dftpped frera |c 10 ac 
dara^ to dW^ftam of to armli Iwm lie an a to 
Mcta. A Inrofwer ef joo etdec cralbaeieT* tf Hoed ■* 
prta danse to aperalkn aad aafoOmedby 
oooe iDUarracui dttip <f 5 per cemt fbenee ■ teb* TV 
paDent kft to open tiic table b eVrileBl cento m 
Tbe ipedpm (Fi* a) reoiMta <d merted •e^ear 

•f nefd^aa laci oeamm t ctamrun n kaCi aad 

4 ceatuaetm m alii Dejincea* ibmt ^Ltuno 
frae one rad a aa oral alaped tarnoe bbu Mca *»• 
itMKriy tdctraitd » to tratnl partMa Tka — 

4 J eratauten ■ fcofU aul «»torteTi “ , i5 

edjfca of Ita* okwat d taam ara dotaxtly oem'edtm 
fen, and the ceacoea easeraif tie edpi eaa^ te ■*"“ 
epjaat togad^nuBjactnre Tbe efar be <4 a pay°* 


yrilm n color ai 


upran I broollrcril^ TV aker 
- — reaBAato depee ai tevc^ 

^ _ .m B r«T»i. #b«ea«». ^ 

piBfdy not aaawl S* !y»ri ^ 

an r eu et B - tmare » tot J ao miliratait ieradrs* 
ctucarcHMOa 



GARLOCK CARCINOMA OF THORACIC ESOPHAGUS ^bg 


During the initial 24 hours the patient’s general con- 
dition remained eicellent On the second day the tem- 
perature rose to 104 degrees F with a pulse rate of 130 
The dramage from the mtercostal tube was bloody On 
the third day the fever reached a lower level, but the 
respiratory rate rose to 40 Signs of consohdation were 
ehated over the nght lower lobe The patient was placed 
m an oxygen tent and sulfapyndme was administered by 
gastrostomy tube Durmg the next 36 hours the tempera- 
ture fell to normal and the patient’s general condition was 
quite satisfactory 

On the seventh day mild respiratoiy difficulty was noted 
and the temperature rose to 103 8 degrees F A bedside 
roentgenogram of the chest suggested fluid at the left base 
There was a leucocytosis of 21,000 The intercostal tube 
was draming a small quantity of thick serous fluid Chest 
aspiration postenorly and laterally gave negative results 
On the tenth day a shght respiratory bulge was noted in 
the center of the thoraac mcision which had healed per 
primam A probe was inserted at this pomt and entered 
a coUecbon of 14 ounces of bloody flmd located in a walled- 
off portion of the pleural cavity m the vertebral gutter 
The opemng was enlarged and tube drainage instituted 

Following the evacuation of this fluid, the patient’s 
condition improved rapidly The temperature fell gradu 
ally and the respiratoiy rate reached normal The rubber 
esophagus was mserteti on the thirteenth day and all feed- 
ings were taken by mouth thereafter 

At the present wnting, it is 16 days smce operation The 
pabent’s condibon is improvmg rapidly and it is expected 
that he wall be allowed out of bed within the next few days 
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SURVIVAL STATISTICS OF BREAST CANCER 

I92j to 1935 

WIJJAM R kRAE-MER, MD UUmm^rton, Dda ut 


I T has long been felt that » ifitn recent jean 
cenaln advancancnU In din (cal aod lanota 
toty techruqut, m Kn oer ^ In roentgcnafTa 
phy tTMi m nditun thenpy ivarTanted the 
aMdroptloo that nrvfronhJp pcrrmtara oi pa 
tknts treated thcae methodi would be un- 
proved wValant^lU 

The educatfon of the pubflc to the fmportance 
of the early Hagnr»k Iq maGgoaol diaeaMa aa 
itreaaed by the American Sodetj for the Contrid 
of Car>cev empha tired bv the Amenaa cdlegt 
of Surgeona, and made possibW through the 
e^tabUahment of tumcir clmki aodi at at JeflCT 
too Hartal la 1930, wbor roUecthe (nagooaM 
bj a trained itafi berarDca a rcahtj tboulo aho 
ropport Urn ctaodoiioii. 

TbU furvTy wa» caKt9%Td for the porpoae of 
detcTiDlning arbethar the anlldpated rtsolu 
coald he tabaunliated bj as anafysa of actoal 
n conh cf a general bocpital adth thii eiceptkn 
"the eepiipcnt aod ataS of Jeflenoo are Onae 
of a teachmf mat to don aod for the prv\ou*ly 
dhcuMed rtaaoru thit 0 year period froto Janu 
arv I 10 s to December 31 tgja wataekcted. 

For companaoa thh to jrar period wat 
d into tao s rear penod* m the fim 
penod that of 191s to ojo there ww 167 cam, 
aod In the aecaoa period, lojo to 934. iherr 
were *06 or 1 1 lal of 413 Of iheae 4 u caaea, (• 
patient died froan other caoaei, ariicfa left a 
total cf 4 7 The wirvfrorabfp perantage at the 
end of the fifth >'ear for the 9 5 to o»o catea 
wai 30-75 and for the 1930 to 934 ca*e» ft *»» 
J4A3 per cent- At the end of 9 yeart. the auj 
nroniilp percentage foe the 9 5 t® 9»9 
waj I per cent ai againat t 6 per cent for tic 

oolj cancer of the breail U 
being prweoted, ibe furvej eieotualh »DJ m- 
dnde all tvpca and U lite* of cancer both «ard 
and pn ate oung and old, earl\ and ad anced. 

Thu report has alrtady rrvTnled to tt# that the 
ool) method alth ahjcfa to eialuatc ih resulu 


yima IW rw^ T iwt c 4 [X—««i Fliabwh 

Znear ilimerml >t>d Fiwt* ud 

1 1„« 4b roki, JiIlum UaiacBl L«aan 

rrr*rBJ«d a «*• C«w» t 

ti» ot ta* Awenoo •( SnTfm*. rtat»iWrhM atsbCT 


of an cajKtr therapy b through a complete hh- 
torr of the case at the time c 5 treatment and a 
/cdlov-op service thereafter as long as the njtimt 
b alhr. 

The foDow-np ■c r\ 'fca have ai«a>a been diffi- 
cnlt and eroesisjve dne to a ronsunt ahiftiag 
among the dty aod suboiban popnlalion. Tbe.e 
cases were fofkiwed np thioogh lie tamfly piyii- 
dan and ipedalbt wlw were first cotmlttd, the 
Sodal Sernce Department cf the hospital, and 
fioalh by the Ret^ Credit Ccispany tk Athmta, 
GeotgU. Tbe latter a as moat t u c c e sri nl In me 
Ing cases in distant parts cf the United Stslo, 
Canada, Souih Amersca, aod Europe. 

Recogruxlng the cccnplcxitr of Uus Uod cf 
ttalbtl^ sorm ae consulted Dr Raymond 
Pearl, dlmior cf the Department of BW(gT 
School of n>gia» sJod PubOc neilth of Joins 
HopUns loh'erdty aed ha asaoebies, Dr 
Antcauo Ckerts Di B Aobrry S eh nrkVr and 
Joseph F Rah aho were rhea tbe rwpocmbility 
for lie eenstrvetiDD cf tM nnlvoniip gnpi* 
and chart! which are bong presented bm 

In ft-akanirg these charu the adjusement for 
(he age factor b olen froD the U S Li/ TaUn 
of ojo (ahiie femaies la the conuneotal I S.) 
foe the <530 t ou group and for the grs t 
9J9 poop the 11/ rtpertancT ahits arrt ob- 
tains bv IntetpoUUng betaewi the igjo and the 
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KEAEMER SURVIV‘\L STATISTICS OF BREAST CANCER 



1930 life tables 
as follow s 

The manner of calculation was 

Life cipcctano 

Ace m jeirs 

per 100000 

30 to 31 

87,972 

31 to 32 

87,644 

32 to 33 

87,308 

33 to 34 

86,964 

34 to 35 

86,611 


This means that of 100,000 white females born 
ahve, 87,972 are expected to survive to exactly 
30 years of age, 87,644 thirty-first year, etc Thus, 
a white female, 30 years of age, when nothing is 
known about the condition of her health, has a 
87,644/87,972 probability of surx'iving exactly i 
year, a 87,308/87,972 of surviving exactly 2 
years, etc In a similar manner, the probabilities 
for each of the 417 cancer of the breast patients 
of surv'iving i year, 2 years, up to and including 
13 years were calculated For example, there are 
57 cases in the “no metastasis, with operation 
and x-ray” division of the 1930 to 1934 group, 
for which the actual age and survival is known 
Now a survivorship curve for 57 white females 
having the identical age distribution of each of 
the 57 cancerous patients is plotted, based on 
their probability of surviving exactly 1 j'ear, 2 
years, 3 years, etc The percentage deviation of 




Chart 4. Combined data on patients with and without 
metastascs for 1925 to 1929 and 1930 to 1934 


the actual observed survivorships of the 57 can- 
cerous females at each year from this “expected” 
survivorship is then plotted 

When a curve coincides with the o per cent hne 
or curve as m Chart i, it means that that group 
is dying off at the same rate as a group of the same 
age composition selected from the general popu- 
lation of white females Coincidence with the 


TABLE I —TOTAL DATA FOR SURVIVORSHIP 


Survey grouping 

Total numbor 
of cases 

Total number 
living at end 
of 5th year 

Per cent of total 
number living 

1 end of 5th year 

1 

1 

Dead at end 
of sth year 

Per cent of 
deaths during 

1 sth year 

Deaths other 
than cancer 

Survivorship 
per cent 
calculated 
(tec example) 

Normal 

417 

352 

84 41 

65 

7 90 


85 23 

igaS to 3 g 

166 

65 

39 IS 

100 

7 04 

I 

39 75 

1950 lo 34 

251 

73 

20 oS 

163 

18 Q2 

IS 

34 80 












57> SURGES^ GYKECQlOG\ AKD OBSTETRICS 


TABLE U —smVTVOKSmP OF P^TnyTS BTTTI OR RTnKKTT METASTASIS 


**«Trwai»* 

Cum 

TaUlX* 

•tairw 


CutteUwl ' 

1 


C>wte4lWT 
Uucucw 1 

•cnaaiti 
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u \ 

1 T* 

1 




T* 
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f>«» 

1 

1 « 


p >t 


U* 


u 

u. 

1 



Kmbmmo 1 

M4 


»4> 
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1 Uh 

1 

«• 

•'a:^ 
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»«r 
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1 #, 




rt 

•• 1 

rtri 

■ >1 , - 

: til 

* - 

1 ,1,4 


loo per cent ordmiite mooi that the grou p hgs 
died before tbe etKl of i j-eu Tbe doeer « cum 
ipptoacbci tbe o per cent Uoe or curve, tbe laott 
oeariy tbe ntembm of that group are dying off 
u ooe voold expect t tfmiUj Dumber of fonaie* 
of tbe auae age compoffUoci from tbe gencnl 
popoladcn to ^ 

ui Table I, tbe total data for tbe turvivunUp 
for io<5 to Z9>9 aad 1930 to 19^ groopa aBz>- 
pued idth a aormtl U S. Life Table groop of 
tbe aazae age coapoaiitoci, appear Iram wbicb 
Chart 1 b plotted. 

To itH w nitne tbc totviTQnbip per cat for any 
deibed perkid, obtain Crcaa tbe appcopilate tabW 
or CBtTT tbe p e ro mtaje of deatna dnnag tbia 
period and notitet tbii Tibie (racn too, tboa 
uidiDg tbe par cent of penaoB vbo vere aJ^ at 
tbe itart aod doae of tiu period. Tbcn from tbe 
appropriate c ui ve obtam tbe furrirarabte per 
cent foe tbe be^inuing of tbe period under <u»rt- 
aioa, and muloply It fcy the per cat of perwna 
wbo were alive at tbe itart axtd doac of tbli 
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dcalied period. For cninple to determlae tbe 
aurvircnhlp per cat of the normal group b 
Tabic I fee ibe five year period refa to Ctart i. 
Frtxn tbe ufaert t d vabiea for tbe Dormal group, 
tbe peimtage of expected dcatbi during tbe 
fifth year can be foand by aobtiactint tbe pa 
cata^ furming at (be ad of tbe fifth mr 
from tbe pcimtage sBrvfnag at tbe nd of tbe 
fourth Tear, wbkb b jJio per cat. Tba leb- 
tAct t^ agvre (7.90) boa too to cftaaJn tbe 
per eat of aB Ukm vbo alarted tbe periad 
afire and are RiD Urrag at lu c tpri Hri w , Tbm 
tbe p e n mtage ■antronhip for tbe Sltb year 
>a obuljwd ^ tnaltiplying tbe remabKkr )aR 
obtateed (90 le) b> Ure permtage nrrtrtog at 






KRAEMER SURVIVAL STATISTICS OF BREAST CANCER 


TABLE IDL-SURVIVORSHIP DATA ON PATIENTS OPERATED AND NON-OPERATED UPON 


Sur\*e% rouping 

Cases 

Total No 

Total nxunber 
living at end 
of 5th year 

Per cent of total 
number living 

Deaths at end 
of sth year 

Per cent of 
deaths July Dec. 

, Inclusive 

Sth year 

Deaths other 
than cancer 

Stti^dvorshlp 
per cent 

1 according to 
graph 

1935 lo 1029 
Opcnilion 

14a 


44.36 

1 

78 

T 54 

j 

I 

45 oS 

Non-opcnilloii 

34 

a 

8 33 

32 

S 3 33 

0 

833 

1930 to 1934 
Opera.Uon 

1 

300 

7 t 

1 

35 50 

1 

iM 

800 

IS 

42 78 

Non-operation 

47 

3 

4 as 

4 S 

0 ' 

0 

4 36 

1935 to 1934 
Operation 

343 

134 

30 l8 

192 

585 

16 

43 77 

Non-operation 

1 7. 

4 

S 63 

67 

30 00 

0 

563 



not operated upon for 1925 to 1929 and 1930 to 1934 
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SURGERY GYNECOLOC\ A^D OBSTETRICS 


T^LE IV-STO\1\'OE5nn* DVT\ FOR r VTIEXTS OPERATED DTON TREVTED OR VDT TRIVTED 
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the Ix^tanmg of tbe fifth jrtt u obuiaed from 
the car\-e ( 9 54) the «ierired prod 

oct, Ss-Jj per cent. The mine vmfuc mwld he 
obtained if a 6 maatb period, lofletd << a t 
iDooti period, w« ti*d, the method cf caknia 
tx» befnj kientK*! ( 00-395) o^74”85-*J 
per ceil 

lo Table II aiD befocDd the data lorpioiUng 
frapha In CharU # 3, and 4 which ahow the 
lurrivonhip of patienta haN-io* metaataia « 
DO metaataan at the time of entiaDce to the 

data foe pfetth* papla in CharU < 6, 
and 7 wd be foaod in Table IH and they ahow 


the em mjeiJup for operatioo and noo-eperatioo 

iuilngboth 5 yearpenodaaDd the imrpen^ 
Table rV cootahu the data foe the JUTYnwahip 
[oc an palieoiJ operated upon abo were cr m 
xR trtated with -ay durhig bcab 5 "ear perwcB 
tod the oytajpenod „ 

The data few pfextin* Onm ™ 

je found in Tabie V and aherw tbe leara of 
, -oniup iltn lOTUm a ^ ^ 

is-a^fcnod, Tbe pn ant •^bn 
apected t li\e b found by the foDowiiJ* w 
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Years Surr/*'o^sYi/p a^/cr Operation or Treatment 

Chart II Years of survivorship after operation or treatment for 1925 to 1929 group 
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12 \ears of sur\^\orship after operation or treatment for 1930 to 1934 group 



Chart 13 shows the wears of sumvorships after The unadjusted curt e would make it seem that 
operation or treatment, the data for which will the 1925 to 1929 group is survivmg better than 
be found in Table VI the 1930 to 1934 group This is because in the 
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TABLE VI -SURVIVORSHIPS AFTER OPERATION OR TREATMENT 


Survey grouping 

Number of cases 

1 Actual number 
expected to survive 

S years 

Number that did 
survive 5 years 

Difference between 
expected and actual 
survivorship 

Per cent that died 
of those expected 
to Uve 

igJS to igJB 

166 

146 SI 

6s 

8j 51 

5 S 63 

19^0 to 1934 1 

2SI 

ai 3 93 

73 

140 93 

6s 87 

1925 to 1929 

Adjustw 

166 

147 »8 

50 3 

07 78 

66 08 


to 1934 group IS surviving better, the diEEerence 
between the two at best would not be large 
From the slope of the normal U S Life Table 
curve m Chart i it appears that after approxi- 
mately 4 years the cancer patients are dymg off 
at the same rate as the non-cancerous, but this is 
to be expected smce most of the patients with 
rapid mahgnant lesions have already died, the 
greater majority of the remammg cases are made 
up of mactive and slowly growmg tumors, and a 
Imge number of this group of patients have at- 
tamed an age beyond the normal life expectancy 
for females accordmg to the U S Life Tables for 
this penod, resultmg m a survival curve similar 
to normals of the same age composition For 
example, when the surviving patients attam the 
age of 70 their life expectancy curve would be 
similar to the curve of normal mdividuak of the 
same age composition smce they have already 
exceeded the normal hfe expectancy of their 
group m spite of their mahgnant condition 

The relationdup between the groups m which 
patients died from cancer and the group m which 
patients died from causes other than cancer is 
shown m Chart 14 The clear area above the 
blockmg shows the patients who died from other 
causes defimtely proved not to be cancer In 
order to evaluate hfe expectancy m mahgnant 
cases it is necessary to follow the patients until 
death smce many patients die from cancer after 
the fifth year and not from causes other than this 
disease, as shown m Chart 14 

SUMMARY AND RESULTS 

The most stnkmg facts revealed by these 
charts is that no matter what sort of treatment or 


combination of treatments are given to patients 
havmg cancer of the breast, patients m every 
group die off much more rapidly than one would 
expect women of their ages to do, if the Umted 
States Life Tables are used as a standard of 
comparison 

No important differences exist m the survivor- 
ship data between the cases m the 1925 to 1929 
penod and the cases in the 1930 to 1934 penod 
as shown in Chart 13 

The survivorship is significantly less at all 
stages for the patients showmg metastasis on 
admission than for those patients showmg no 
metastasis 

The survivorship is significantly and mcreas- 
mgly lower for those patients iwt operated upon 
than for those that received operation 

The survivorship after operation is significantly 
lower for the cases m which roentgenotherapy was 
used to supplement operation than for cases m 
which no such treatment was used This differ- 
ence,however, is less m the 1930 to 1934 cases than 
m the 1925 to 1929, a fact which mdicates an 
improvement m the “x-ray with operation” 
techmque m the latter penod This is due in a 
great part to (i) the selection of cases, smce a 
great number of patients m the surgic^ group, 
who had good prognoses were not exposed to 
roentgenotherapy and practically all those with a 
poor prognoses were treated by deep roentgen- 
rays, and (2) m the 1925 to 1929 group, 56 cases 
fell by chance into the best survivmg group (no 
metastasis, operation, no x-ray) and only a few 
mto the worst survivmg group (metastasis, no 
operation, x-ray), which would make comparison 
unfair 
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UROLOGICAI \SPECTS OF H'i PERTENSION 

D\nD\\ \UKXNZIE,UD FACS FR.CS,(C)ind 
1 SENG \LD Fj\.CS^ (C) 

^tontrcal, 


T od W tbe Eoedict] prafmkn b *nuly 
•live to tlie cb»Jl«ie U h^-pmoaiaa. 
Tte IntCTnbt, »CTtoQ, oniroMgbt, opb- 
th*1n>cik^st, nd urolofitt uc bouv 
eofaged In tr« eking down Uie caatc^ of tMtKDargD 
of nuntind Tbe problem of hoomi *0 oIM 
enentbl brpertrtainn, vhkfa mfr»4 mitiined 
elevstloo of Mood prepare vitbout knenro o at 
lost deiDcmitnbVe ciJiie b being faced lesohilelv 
End t b certEiniy tut beeood reuotubb cxpectE 
GonthatiUwtmrt'fcillultliEiEteh be made clear 
Even thoosb the ceqem of thii coodiUon are 
ootknoira or at leau are ■ixinbed oq)) \-acQe)T 
refief of aoae of its mre dUtreailnf effects Is 
already to the haods of tbe n rfe oQ 
Secoodirv faNperteestoQ or that oosed bv tome 
known coaditloe or disease 00 the otbrr hand. 
>w»TTWi« b\ that yen fact more aaeoabb to Rfiet 
by dibs awdioJ measures or Fzrgical ruck. It 
has long bees megnued that tbe kidney mas be 
the organ at ftaJt u t Is Lncrm that tecratoary 
b>‘pertensloD ocenn more freqcienUy in asaoda 
tion with disease or dera ag anmt of thb organ 
t>t«n with that of an^ other organa. Rich!^ 
Bri^t, In 1836 even before tbe days of bfood 
presenxe estimstlan. was the hist t oote tbe rda 
tioo of renal dbease to h%-pcrtet«k>n. 

In 871 GuD and Sotloo denwnstraied wide 
spread organic dbease of tbe tmaOett arteries and 
ra pTTUrtf^ of the kktney and acrxnsh’ cooddered 
those chan ges as the primary caose oi tbe hi 
creased penpbenU resbtEoce hvTwrtcoswfi, and 
carHbr htpertrophe 

Since that droe tie liteiatore has been ejoaded 
with dhiti-al ami c ip c ilio eatal ctddence of the rflle 
ihckidtwv plavsinuteprod ctionofhvpertenrioa 


cACiE or SEco’niixt mTcrTExsrav 
From the orofogist s dewpoint the causes of 
Kcomiary hyperteosioa may be pot into 3 main 
rtwalS«D«*rt»aW»tLn*cr Raral ' BawJ*l 
PnwaMd o tW ViWto ’-y wf i .w— bciw* Iks Ckaic*] 
Counw W tS* tw*nc«n CiOw* ^ Ttc iw, 

Oebiba fc-**. a» 


cateraries or riasdScatloos (i) Intmto; dueaw 
of the kidney (s) ctwtroctlve disease or coodJ- 
tkos hivoJvlrig the upper or tower nrtnaij irsct 
and (3) tbe adreoai gtatsd. Intilmk cEwssei of 
thekidneraregiooiemtooepiiritii, pyttooepiriib 
coogenluJ pofro'stto Udocyi, and s de roafa 0/ 
renal a rtmes and arterioles, or the so called reui 
Iscbmk Urioan obstmettoo coo^sts of pros- 
lalbm and other obstiuctivt nd InlrctKe cto- 
dUions oi tbe upper and tower nr ina rr tract. lo 
tbe drmal gbnd we encoemter adrtoal pheo- 
ohnmocTtoroa 

W fy^jnefirtiis In bb 
aarch for the cause of bv-perteniloe the erotogot 
most always Lewi in mfrlri pomcbynal Udsey 
dbease and Its aomethses dose rrsembtaoce lo 
dmoK mylonephrltK That cegomc artertoh 
dbease of tbe kidneys, g^CKDenkcK^tb, » be 
(be cause of bvpenenooD b an old beS^ of the 
iMtbcai pTofesBon, and tbe hteratare boends 
with pTxof that It b so 

In 1930 Befl and Pedersen b a article dti- 
ciuaing tbe cause of hypertension, noted the fact 
that op to that lime no cases of pydMwpliritb 
had bwen rrporled as tbe caosc cJ byperteiwn. 
Lccgcope and ItlnkenwcrdeT (»d) In 933, drew 
attecUoD to the occaimnal patmt with scjgwwd 
chronk nephiitb who dW with urniua sad 
showed t autopsT to have in resdll) a Watml 
melonephHtis, contracted kidnrys, and Irrtgu- 
lorlv dilated renal pehro. They report 9 soch 
easel. In c of which there was hypertenakn Tbe 
a thori id not, however lav rtnpfiasis 00 the 
Pi'eiooephrltic disease as the cause of the h per 
tenakai. 

In 1937 Longcope ( 5) contribuled an e\crl- 
leot artiw on tbe origm of ebronk Ubleral pje- 
lone^uids and lU tswdattoo with h ywrtcaiko. 
Of tbe r coses be repotta, u showed bvperlefr 
lion, which uwjslly oune on In tbe bier fisgn « 
tbe dbease and cornhifted with chronk renal In- 
paffideoCT He suggesW that the faUbg mut 
fuDCtion b not Dccesaarily baoe to produeuK 
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the hypertension, but that arteriolar disease is 
very suggestively so, because the hypertension is 
combined with hemorrhagic retmitis and arteri- 
olar lesions of the fundus in a large percentage of 
the cases 

In the same year A M Butler reported 15 cases 
of pyelonephritis in children, 8 of whom had 
hypertension averagmg 190 imlhmeters of mer- 
cury systolic, and 140 millimeters of mercury 
diastolic Butler believes that cluucal evidence 
also demonstrates that hj^iertension is sometimes 
associated with pyelonephnUs before there is an 
appreciable diminution in renal function And he 
further states that the hypertension, which is 
secondary to a unilateral pyelonephntis, may dis- 
appear after nephrectomy of the involved kidney 
He reports 2 cases of unilateral pyelonephritis as- 
sociated with hj'pertension, in each of which the 
hypertension disappeared after nephrectomy of 
the diseased kidney While these are among the 
first such cases to appear m the literature, urolo- 
gists are nov very much alive to the possible 
association of unilateral kidney disease with hy- 
pertension, and the literature already reflects 
that fact 

In Jul> , 1939, D W McIntyre reported a case 
of unilateral chronic pyelonephritis with arterial 
hypertension in a young man apparently cured by 
nephreclomj He mentions 2 other such cases 
improved bv nephrectomy 

Crabtree and Pnen in a recent article, read at 
the hlay, 1939, meeting of the Amencan Urologi- 
cal Association, mention the apparent mfrequency 
of reported cases of hypertension in umlateral 
infections of the kidnej as recently as a year pre- 
viously, but thej note that since the subject has 
become current they themselves know of 1 1 other 
local, unreported cases The authors in this very 
excellent article, “The Nature of the Renal In- 
jun in Acute and Chronic Colon Bacillus Pyelo- 
nephritis in Relation to Hypertension,” observe 
that the data on which is based the condemnation 
of the pyelonephritis as a factor m the production 
of h\-pertension have been observed almost en- 
tirelj in chronic late, and terminal conditions 
The} exhort urologists to review their acute pye- 
lonephritis cases as to the cardiovascular systems 
and hx-pertcnsion, to study carefully the early 
patliology, and to note evidence of vascular dam- 
age whenever possible m order to determine smii- 
lantx wath known factors concerned in the pro- 
duction of expcnmental hypertension, and also to 
obscrx’e what tx-pcs of cases are prone to hyper- 
tension 

Crabtree and Pnen gixe a timely wammg to 
urologists against rash surgen in followang words 


“The expemnental and dimcal evidence which is now 
available is inadequate to place the subject of hyperten- 
sion on a surgical basis A hasty rush to attempt surgical 
rehef of hypertension can but result m harm until further 
facts have been collected and their significance translated 
mto chmcal terms There is at present nothmg to mdicate 
whether it is the imUal mjury from the initial infection, a 
continuous injury associated wath continuous destruction 
of renal cells of the kidney, a renal injury which sets in 
motion, through renal deficiency, a process of renal de- 
struction through unexcreted waste products, or, a de- 
ranged physiology in poorly nourished renal cells, w hich is 
the potent factor in hypertension Until these factors are 
sorted and further data supplied, surgery for hypertension 
must remain in the realm of experimental operations ” 

Coiigemtal polycystic kidneys The association of 
hypertension with the so cdled congenital poly- 
cystic kidney is common knowledge The condi- 
tion may be overlooked for a long time until an 
acute hematuria or renal or ureteral colic directs 
attention to the unnary tract, at which time the 
bilaterally, cystically enlarged kidneys are found 
It resembles chronic glomerulonephntis, but its 
victims frequently live longer than the nephntics 
even though they carry a marked blood chemistry 
concentration and low phenosulfonphthalein out- 
put for years Approximately 45 per cent of a 
senes of 33 cases of polycystic ludneys reported 
from our service by Hawthorne and Rauscher (19) 
showed hypertension Fishberg puts the percent- 
age between 65 and 75, this high figure is shown 
m cases usuaUy with marked advanced, renal 
parenchymal destruction 

Sclerosis of renal arteries and arterioles, so called 
renal ischemia The expenments of Goldblatt and 
his co-workers m the production of expenmen tal 
hypertension by the induction of renal ischemia 
are of exceptional mterest to urologists and are of 
great significance to them chmcally These work- 
ers produced renal ischemia in dogs and monkeys 
by means of a special clamp apphed to the renal 
artenes, and immediately an elevation of systolic 
and diastolic penpheral blood pressure was caused 
which lasted for a month or more, and in some 
instances even over a penod of 5 years Goldblatt 
proved by vanous expenments that the ischemic 
kidneys are m some way directly responsible for 
the development of the experimental hj^ierten- 
sion Perhaps the most stnkmg of these is that 
if one kidnej' is transplanted m the neck or 
mguinal region, and the other kidnev is removed, 
constnction of the artenal blood suppl> of the 
transplanted kidnex results in the development 
of hj’pertension 

Goldblatt states that there are two known 
mechanisms of dex'elopment of expcnmental hj- 
pertension induced bj renal ischemia (i) A ner- 
xous reflex from the ischemic kidnex’s which 
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fcffecU U« sco«nl vwootoc ipp*T»tn» (») t 
Dttcfaiiiittft faltktcd W the 
kidoeyi cttued by in lanmtilattt*! b the blood 
of 1 luhiUnce iriJch icti dlrecth cc lodirectly to 
coMtiict tbeperipbenl vtwii. 

Goldbbtt » cipCTisxnU fiQed to evtiUab Ibo 
nervoca reflex u tbe ctedaolsn l et p oodble (or 
the Incrcued penpbenJ reiittincc, but tbey <fid 
tend to ibofr that i bunorml mecbiniiin -wu the 
cuie of the TUocmUiktlOD and tbe codeqaeot 
bypcTtensbo Sbee the pablkatko of hb vork i 
nomber of clmkil tnitiricei 'which tend to «ab- 
itintlite the eqaerimcptiJ work bare appeared b 
tbe Utcratnre In igjS Leadbetterand Bar^od 
Imported a caae of mtaiced b^perteoibo caoacd 
by disturbaocc of tbe arteria! droflatkn of an 
ectopic rfjtht kibey b a colored boy of ytaia 
of aft. TTiere waa do mTlooephrl^ oe ocaucta 
dOD of tbe aorta. Nephrectoeny rd W ed tbe 
hypertenikD, PatbolosKal enmLnatkio of tbe 
removed kidney ahenrea tbe bmep of tbe ma] 
artery redvxxd to a mere creiccfitk tUt by a maia 
of imootb nuKk thme — an anonuiy of tbe renal 
artery 

In tgji b an artlck pobfisbed dmultueoiisly 
with tint of Letdbetter and Barkbnd, Boyd tod 
Levb reported a oae of artflia! h>‘pert£afiaQ 
reGeved by aephreancty In tbdr caae Boyd and 
Lewb tboQght that tbe hj'peTteaaloe wu caaaed 
by an adre^ tacDor Both adrenals and Udoeyi 
TCR aiiih a ei l and a td|bt Depbrectcany wu 6ciot 
QD what ajppeared grusly to be a cosur of tbe 
kidney Seetkm revealed an bfarcdcio of tbe 
opper half of tbe aDtobr surface of tbe kidtuy 
mtb a mnrlwt thkhenbig of tbe artdtl waDa of 
the renal pedlde. 

at ntWtontt, la an article at present b the 
proccas of pubOcatiaa, calls attentkn to tbe Id- 
creased recofdbn of casci of rrnaJ artery threa>- 
boali, and men ikes i anch casea teperted by 
U ekx. He bnngs oot the fact that the coodltkn 
la moat often mtettfo foe saDX acate btia 
•bdomba] ccocbtlon, and that early rrco^lkn 
ini|bt quite Ukdy prerent tbe advent of hyper 
tenxioo. Also In ipr8 Frcenan and Hartley 
reported hTpertemlon b a patient with a acfitaiy 
tfrhjTrrir kioDey Tbc potlat died and oecrop^ 
showed an atbermatens plaque parthdly oeduo* 
b* the lumen of tbe artery of tbe solitary kidney 

It la quite oideDt frm the abore atatloDa 
that patbolofi^ coadilloos of the imal arteries 
hypertcmioii have been b mos t bstanccs 
aeddentaJ flndlnfs and that dragaoals, except 
for perhaps thrombosis of tbe renoT artoy offers 
many and am b the mab be only 

conjectured. 


VriMory eiOntclUn. Ohatfoedre 
tbe orinaty tnet lave Um been known to be 
eccoDpanied at tfnas by eiervatkn of tbe Uccd 
pressore and chanM b tbe heart It b fencrally 
recognized that relief of tbe ofaatnctkn resuhs h 
a lowering of tbe pieripheral rascular teoden. 

In ipso and 913 0X10111101 obaerved a fill of 
blood pcessare In hypateMlre urinary ob- 
atnctloQ cases fcBcwing rthrf of ohatrocim. 

One of ns (33) b igrr thn showed a marked 
fall b blood p re imi p loCowbg drainage b i>8 
caaea cf proatatisnt with bypcrto nka i. 

The definite rdle playeJ bj cnjoffcal cooS- 
tkoa b hypertensioci hu recently been shown by 
Uaber and oslka. They reviewed 600 case* olf 
hypertenfivt ourOac dlsQtse and fensd loi pa 
t^ts, or 16 B per cent, with nrcfoi^ad ksKOS, 
wheresu cmlv 4.34 net cent of tbe series were 
fanitd dim to parenchyisal renal dlaease, tbe rco- 
mooly actqjtM cause of hypcrtensicii. Tbe bade 
ieskes were those cf obstincricn, bfeetko, or 1 
cnenhioatbo cf both tbe obatiuctkD wu pte 
dmnioantJ> b tbe lower orlnaiy tract lo tbe 
iTttU* they were principally preatathan. Haber 
SJid Woiiu bcGe^ ♦h»f by p e r te es iop is associ- 
ated with uxologial pathci}^ more often than k 
ordinarily belie^^ aed that bvesttgirioo of tbe 
arinary tract it bcQeatrd b b)p^eosioo d 
nnkoown origin. 

fltncimucyttwu tf lit admttL la the nrekv 
gbt a aouth for tbe cause of hypertaakn, nr* 
growth cr otbo changes b tl^ taeduDa of tbe 
adiwtat ^and rrmti be rrmSd ered- Cotably DO 
more bteresting problem f«n« to hit lot 

Recn^tkoof tbctrabofayurot^ofparaz 
yamal oTperttnaicn is cocDpaiaurely receat b 
history Labbe arrf co-wotkera nre tbe 
first (dear picOire b igaz Sbee ibat fime the 
subject has beea tboroughiy gooe Into by sock 
bvesdgators as Beit and F owefl and Edward b 
iV>* AiMsican, Gamtner b German tad Doe>- 
■ebtb tbe French, Ilteratarei. In 1938 coeef ns 
(rj) with McEsefaem r e vi ewe d thebtaatBrctba 
extant, reported a case b detaD and carefuDy 
taholaled *0 cases reported b the Glerature b 
which patients had bra operated upon, bclomag 
otzr own succeuful aue 


uxTHoss oj ptAOMoao , aia ui. 
mtnoLocrY iMAntKrr 

The dbanoda of thoee CDoditkas of the nibary 

tract and^ adrenal gland amoda ted with 

tt^dfin may offer scanc difficulty to tbe urefogiA 
DMinfy ta arrh-bg at an accurate lat^U* c* 
the locaimtkra and extent cf the 

than tbe type of tbe Icdoo cerscerDed. It 
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not be necessan' to insist that a carefullj taken 
history is of prune importance It must not be 
forgotten that aside from the so called urological 
symptoms common to pathological conditions of 
the urinary tract, the general complaints and 
s3Tnptoms are to be thoroughly developed A 
complete ph^-sical exanunation to include blood 
pressure readings taken several times daily at 
stated internals to detemune the stabilitj of the 
hypertension, electrocardiographic studies, oph- 
thalmological investigation of the fundus and 
visual fields, and finallj a searching, urological c\- 
ammation should all be carefullj performed 
The urological examination must emnsage a 
careful estimation of the renal function by such 
tests as the phthalem, Mosenthal, urea clearance 
or concentration tests, and the usual blood chem- 
istry estimations, and it is onlj' after one has 
obtained data on the functional capacitj' of the 
kidney, that intravenous urographj or retrograde 
pyelographj is permissible There is no question 
m our minds but that the media used in these two 
latter procedures maj-- in certain mslanccs be 
definitely irritating to the kidnc) itself and to the 
remamder of the unnaiy tract 
The chnical pictures of those urological condi- 
tions considered to be accompanied sometimes by 
hypertension, are now well defined and readil}' 
recognized The real problem for the urologist is 
to determine whether or not the lesion is unilat- 
eral, and if umlateral, what the extent of such 
involvement is This involves an accurate estima- 
tion of the separate functional capacity of each 
kidney At the present time the ordinary phtha- 
lem and indigocarmine tests used in the differen- 
tial detemunation of umlateral disease lack pre- 
ciseness Ph>'Siologists are coming to our aid and 
aheady newer methods of detemunmg kidney 
physiology have been devised Homer W Smith, 
in a recent pubheabon, reviews these new aspects 
of renal physiology He shows that besides the 
known processes of filtration and re-absorption, a 
third process has been established, namely, the 
process of tubular excretion by which the tubular 
cells remove certain substances from the blood 
and dehver them directly mto the tubular unne 
It is now known that those substances universally 
used by urologists, phenosulfonphthalein and the 
organic iodine compounds, diodrast, hippuran and 
lopax, are eliminated by the process of tubular 
excretion 

Smith pays tribute to the debt that renal phys- 
iology owes to urology for the introduction of 
these products and says 

“It has in the first instance, been possible by the use of 
diodrast to devise methods for measuring the physiologi 


callj cffcctn e rate of renal blood flow in man over pro 
longed intervals of tune, the requisite data being only the 
concentration of diodrast in the blood, and the quantity of 
diodrast excreted per minute In the second instance, it has 
been possible to devise methods for measuring the total 
quantitj of intact tubular tissue in the kidnej’S (tubular 
cxcrelorj mass), the essential operaUon being the measure- 
ment of the rate of excreUon of diodnst when the tubules 
arc saturated with this compound and hence excreting it 
at a maximal rale The measurement of effective renal 
blood flow and of the tubular excrctorj mass would seem to 
hold considerable promise in the exploration of normal renal 
funcUon and the nature and cause of renal disease ” 

Smith continues to discuss the vanous clear- 
ance methods b>' means of which the filtration 
rate, the renal blood flow, and the total tubular 
excretoiy mass of the normal human kidney are 
measured He feels that the abihtj to measure 
the renal blood flow has a special aptness m view 
of the work of Goldblatt on renal ischemia 
Willie these tests, as constituted at present, are 
not as simple as might be desired there is great 
hope that greater simplification and, therefore, 
more wadespread use will not long be delaj^ed 
We, therefore, emphasize careful studj' of the 
hjiicrtensive case, as exact an estimation of the 
extent of the lesion as possible, and the adding to 
the admonition of Crabtree and Pnen whatever 
weight our word may have, that urologists must 
not hastily or indiscnminatel) resort to surger)' 
in the hjT>ertensive patient 
At the present wnting nephrectomy is the com- 
mon surgical procedure used in combatmg hyper- 
tension associated with unilateral kidney disease 
It is certainly not impossible that newer and finer 
methods of estimation of kidnej physiologj' allow- 
ing the early diagnosis of renal vascular pathology 
will be perfected and will result in the devising 
and utilizing of more conserx'ative surgery 
Goldblatt in his work on ex-penraental hyper- 
tension observed that in those animals in which 
hypertension had returned to a lower level after 
the clamping of the renal artery, it was due either 
to an madequate clamping of the artery, or the 
development of an effecbve accessory circulation 
by way of the ureteral and capsular vessels He 
noted that if the kidney were decapsulated before 
damping the artery, the accessory arculation be- 
came pronounced and interfered with the devd- 
opment of hypertension Further, animals have 
survived for years by means of the accessory ar- 
culation when both renal arteries have gradually 
been dosed off completely Goldblatt himself 
suggests that m the dmical apphcation of the pro- 
duction of an adequate accessory circulation, it 
would be more apt and effective m those cases m 
which the hypertension is due to sclerosis of the 
main renal arteries or the larger branches 
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Pannz, in 19^ demotniratni tial fa tBc dogs 
acw btncd •op^y to tBc kidiitj- OJi be etuHided 
by o niep tapay « lEkewiie (Cd P rcrfei t oc Hey 
mm. Abrami, licBn, tod Robert Wiilact, m 
Jantiary 939, reported ooILitoU nephio-oiaco- 
UJpesy in J cues cJ bj'pertcmioo cJ renal ocisuL 
In both caaei the Woo 5 pre*ure ma knrered only 
tempocnrOy hot fobieiaJrcl) each patient wm 
benwted. WTiIle the autbot* feel thw hiee taQed 
in the* puticnlar Initancei, they befleve that the 
method hoida procnise. 

LHewiae, Homer Smhh In the article quoted 
above mentioos t hyperteoshe patienta 00 whom 
reral ocncntopery waa performed witbool harlnx 
coQvindag evidence 0/ Improvement of the rentu 
ftmclioTL 

In the aearcfa for the canae of the hrpertenakm 
In the adrenal gland a number of wdl imovnpco- 
cedum are naed, oainel> ( ) TIk flat plain film 
ibowlnr both dlaphragna irith aoft tixsoe aha 
dowa above the Ud^-a or cnoaual diit&nce 
between diaphragm and upper pole of kidney 
( ) Intra^-cnous n rogr a m and retrograde pyclo- 
mm to Tianaliae dfaplacement of t^ kidney or 
oiatortian of it by an adrenal new growth (3) 
P enrenal Ijnaufflhtioo of ah to visuHae Udnrv 
aod adrenal (4) Stugieai expfondoo. 

It wQl nearly alva)i be (ooid neceaaai^ to nae 
all methoda to enme to de^te anchniaea boat 
thegiven cue. 

third prxedue. ah Infllmdoc. was fist 
tugnued b> Cardh Is t9 and modlhed bv 
Ca^ln 935 When foccesafol it gives admhahle 
confirmatort evideDce,bot t b also mlaleadutg at 
thnes aetd b a measrre to be used with aotne can 
lioo The danger ti air emboloa- Hawthorne and 
Tidrcarih fra) are reporting such a case In a gul 

jTon old with h^•pertens^s^e cardiac diieaae. 
who died wddenly daring an air InjectioD to 
ddloeate the adreitab Autoprv reiWled the 
right heart filled with air emboli Both adrenals 
were the acat of pheochromocytonu with ad 
renal a»lent of aboot 6 Umo the oocmal amount. 

Recently Brodny and Chamberlin havedeviaed 
an Instmmeot caknlated to mhdmlre the danger 
from air embolbm 

Tbe foortb measure operaiiwespkxatloo, mat 
be the final cour t of appeal The usual measurea 
recegnired are (i) Erpioraiioo by bdominalaec 
tioo t whkh dioe both kidneiw and both adre 
pjt« may be palpated and ( ) Icin incWcai as for 
kldnev on coe or both sides. 

It b not at all unEkdj that unsuspected coodl- 
tlfwvt of the adreml or o/ the LJdney may be found 
In the fntnrt to be the cause of that which at first 
pprais to be an cssentbl btpertcniioo The 


aargtoo cr neuroeurgeoo In hb attack cn 
hjpertensiao by sympathectimy would be wtB 
adrbed to use the nbdof^ingnxitk km 
of Adm as thb appm^ allows an cmDett 
esposare of the adrenal and the kidney as wrU u 
ease of erpoaare of the sjmpatbetk chain. 

Bhger and Craig report the case erf a yenng 
woman with easentiil hypertenstoo. A tpianci 
afcectomv on the left was doia;. Tw dve dat-s bur 
there was a rimHar operatioa on the right A 
marked drop of blood peessorc oc ai ncd daring 
the aecoud opeiatioii, the patient s condldco be 
came poor and a transfoskn was girn the 
left drenal wss palpated through the onoymed 
perirenal capsule and seemed rtormaL After thb 
accood operatioo the blood prtsnre rase np lSy 
again, and it was thought tut a bemarTiuge had 
poaill^ oenuTed aroo^ the adrenal. The sound 
wmsie-opeoed the adrenal was explored and found 
to be Uu scat of a new growth. On removal of 
this growth blood p i im i , dropped to the nonnal 
hmlta and remained sa 

What b desired to be emphasized here b that 
in the surgical attack oo esscadal b^-pertesdoo by 
spianchnlcectamv the kidney and adrenal amsf be 
tsernufUT OTicaed and examined and that scr 
geoo. Dcnroaurgeocx, and nrtfogtit shooU wwi 
as a team ratho than attempt to chle^e fkrr 
aepanteiy 


ctcncAL co.’fcimo.M 

It b abusdanlly rridmt that htpertauko in 
paOenls with rnelooephritii b relatiT^ tmaMa- 
\Vben unilatenj and b the draneed stage ^ 
tomwl 0/ the kidney has b mairr cases redoced 
the pccssnre peTtnoneolly In our cHnk we ham 
freqaentlv had aoeb resailti, and nun v other efin- 
Ics report simSlaj findlcEi 

Certab pertinent croestiocs natortHy snggest 
themselves ^Tiat is the lactor b this palhckW 
that produces the byperteniioo? Hint cm oe 
done in the earl> cases of thb bfectk® t drter 
mtTL» rbb factor? In inch csri\ cases acntrectcmy 
Is s or ely not Justifiable tnt b cases In 
destrojTd kJdoey b removed a mtre thoraiga 
enmnuDoo of ibe spedmen, espedall) the vas- 
cular t^wtem. ihoold be made 

Mans d these kidneys are femd b very ) oa^ 
patients and are of the small contracted tvpe I 
aach cases, certainly b tbe bcbcmlc gnarp, s ot 
genital dement mac b a measure be rrtpoo*tb» 
tntn these questions can be aiasend 
aatbfaaoTih- lorgery b tbe eariv cases mart ^ 
be regarded u b the cjperimenta] star 1 j* 
pohevstk kidiwys any mrgerr for h -pertetwai 
la to us qucstxnahle at present 
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In obstructue lesions the procedure is much 
clearer and the relief of the obstruction is alwaj-s 
indicated 

Finallj , the pheochromocytoma group arc dif- 
ficult and delicate of diagnosis and treatment and 
require the utmost thoroughness and caution Rut 
nhile diagnosis is often difficult, it has neverthe- 
less recently made cminentlj satisfactort prog- 
ress and today because of tins progress the pro- 
fession IS acquiring a more thorough knowledge of 
these conditions, and the results, surgical and 
otherwise, are proving most successful 
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COMPUCATIO^S AND DANGERS OF 
LOWER URETERAL CALCULI 

joins k, ORAfOVD A B, M D F \.CS Dctrwt. MpcWim 


T he Da^odtT of pitienu with mctcnl 
cmlcnlJ vd, after a loore or kn mmy 
aod QDCttmfortable time put (her Uttk 
atcoes spootaneoQiJj' Oftea tiia iDoat 
dlfficnlt part of tlw tratrocnt b in persuading the 
patiat that naiiterij ioactivft^ b the proper 
prognon. The pain b often so violent at brat 
tie U caovioaa ha ax*dItioB fa dangeroos, and It 
bDocesarv to dbaboaehb mind of tildes then, 
when bis /ears are alkjrci!, the pain a/ scute at 
tacht, vhkh he may contmoe t have, may be ao 
trying that he ii apt to M be fa befog Defected. 
Ccan^cte conMence In hfa phyiloan arid com- 
plete understanding of the ifmatioQ are csacodal 
for patient equally Important fa a doolie, oo- 
mfatakable dksKEds on the part of the phyudan. 

Even vrben the diagDotfa haa been made MTood 
ponlblUty otf mfatahe. when a ckat idea cd the 
pt^able coeme of erenta hat been giveo to ibe 
padait, and srfaen be baa been ihon that the 
paid, or at leut one a^iect of it, fa donble aa aa 
erldence that hb torraentox b on the moN-e, even 
then be nay become Impatieat of the tlovnna of 
the csoise of events, and Insbtently attonpt I 
nah the saigeaD Into action agahest hfa MUr 
Judgment It b impivitfhl# to ^ ho« low the 
ordeal wil] last t^ stone may paaa in a fnr Lxm 
or a few mootha 

Is many of these patients the course of the 
•tone am be traced by the progress of the pain 
even witboot tbe evajescc of a roalgmognm. 
First pain in tbe hack may come doe to pdvk 
dfatentlon. Tbe sharp pahi mar run then over tbe 
nUr crest (knm to inguinal region lo the 
Inner misce of tbe thJgh, C the aaomm cod 
testkfe, or vulva. \t first, cnth iboogh tbe urine 
contain red bkod ceQs, tbse ma^ be do nnoaiy 
tymptcrot bet la ter f re wepcr occurs and marked 
uTgoscy may maxi, the Wgment of the stone m 
the lorn est pait of the ureter and its cxpoUioa into 
the MiAVr Aa the stone pattes tnroogb the 
urethra It may cause pain or a aodden stoppage 
of the uimarr streain fofkrsed far ao eiploafve 
eipolsioo of the stooe with rcbef of tbe urinar\ 
tymptoiBS. Tbn utuuics sjon b f a mil a r toalL 
Fitsi Um Dn«tB «r CrJoc Bcur Fird Bo^Ml 
Fii sff ■ ti* Cr»iw h<^ tk» Chua) 

ptB W Amaa cSIcc* ct teiMM. OctWn 


Unfortunately not all patients tasa thm^ 
these stages. A few stizKs ic^ m the upper 
ureter but more In tbe lower cu pelvic arttrr tad 
it fa with these lit ter that we arc co occ roe d . 

Wben a pntsent has a stone lodged in loser 
ureter, the suigean t probfam b to dec^ whether 
immnibte opoatkn fa dethaMe, or whether h b 
poafhi c to temporlg aisd eftber do DOthlog. cr 
attempt to facilitate tbe pajMge of tbe stone by 
cpioaimplc manipulation. The data on a tkh be 
most base hfa dnosoQ are tbe site tad poaHjoe cf 
thfa stone, tbe doiatioo of the fmpactioo theecn- 
dltlon of the affected kidney and of the one oo the 
opposite side, the general coodltfcin of the potiat. 
an^ finatl) a clear La u w faOgc of the dangers ana 
coRmBcmlkwis of lower uietoal cahmU. 

Tbesc complkations and dangns can be (Brided 
convcsicDtly into 3 gmupa fiin, thoae due t the 
p r tKnct of the stone itself second, thoK attend- 
ant on efforts at tDanipDktiverejBO^ sad, thud, 
thoae attendant on rewTsiV*- 

Onyx Tbow asaodated sdlh tb e tec r itwff 
are ( ) mstaken dugnoafa, (t) hydro-artts' 
Cj) h>-dxonephro*ii, (4) pyekoephrita, aenU sad 
ULxotk, (5) amnia, (6) htmonna^ (7) J*Te« 
in siie of ^ stone, (8) nreteril imtture, (9) p«l- 
unrtrritb, (to) peMretoaJ altcm, fit) 
tkn through the nreteril wall, and (i>) fistnfa. 

hDstako dlagtwaes are not neady so comma] 
as they were a Tew ymt back. A right nrtleisl 

calcnlas may give pain in the x^jht lower ijisdri^ 

of ibe abdotnen, alien with a marked bors^^ 
the letxocyte count and so has eften beci *»*■ 
taken for appendidtb. The spread cf edaciti^ 

the freer use of roen tgenograna, and tbe Hse cat* 

wax Upped bougie la\e matly rednert the 
apency' of this matale The mistake cam^OTgs 
Aapxma of stone when nooe a there fakJrtqwm 
butdocsoccuT The shadows of pbleboCths tel* 
roenlgeDorram rmie}> cause trocDle, tot oom^ 
aliy caWwri glands are coofusiDt, and ®xe^ 
ptenraled iw 3 e 00 the skin of tbe tack may a® 

a shadow In the Hoe of tie ureter Thepaosff 
a wi Upped catheter or roentgtnograiM tita 
from ranoos angles, srith an opaque atbeter a 
the ureter will wailhr resolve aD dennt- , . 

H\-dro-ureter hjdrcaiephTnafa, 
and rank can all be coosidered togeiber 
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6} are all dependent on the obstruction of an 
ipacted stone These consequences of obstruc- 
m are those most to be guarded agamst of all 
e comphcations of stone, and are the ones nhich 
nefly liimt the possibility of temporizing m the 
eatment of stones In nearly every case of im- 
icted calculus there is some grade of dilatation of 
te ureter above and of the pelvis The greater 
le obstruction and the longer it lasts, the greater 
us dilatation and consequent damage to the kid- 
ey Fortunately, most stones, eren the large 
aes, are channelled and there is also a condition 
E suspended function of the kidney which has 
een termed hibernation by Dourmashkm This 
»pms to be conservabve, in that there is present 
imporary cessation of the mcrease m the pelvic 
ressure 

Even m mstances m which the stone has been 
resent for long penods, there is the possibihty of 
t least partial recovery of renal function after its 
emoval This is not always the case, and m each 
astance the observer is faced with a nice question 
if judgment as to how long he may safely 
emponze Of course with the very large stones 
emponzing is foolish, but it is with the border 
me cases we are most apt to do so 
Fortunately we now have at our disposal m 
ntravenous urography, a convement and pamless 
nethod of watching the rate of both pelvic dilata- 
lon and of dimmution of function 
With a normal kidney on the opposite side we 
ire reasonably safe, for a kidney can stand con- 
iiderable punishment Experimental work seems 
;o show that some degree of restoration of func- 
tion IS possible after the rehef of complete ob- 
struction which has lasted not more than 30 daj's 
But when the opposite kidney shows much re- 
duced function or absence of function, temporizing 
may be disastrous In this connection I should 
like to cite a personal expenence 

Case i A young man about 25 years old entered the 
hospital on a Slonday night complaining of having had left 
sided pain for 2^ hours The roentgenogram showed a 
shadow m the region of the lower left ureter On cys- 
toscopy obstruction was found at the left ureterovesical 
lunction and no sign of the right side of the tngone nor of 
the right ureter During 24 hours he passed only 200 cubic 
centimeters of urme, and the non protein mtrogen of the 
blood rose shghtly On Wednesday another effort was made 
to marapulate the stone, and it w as decided to operate the 
next day, provided the stone did not pass During the mght, 
howe\ er, his condibon, W hich had previously seemed fauly 
good, changed suddenly Edema of the lungs de\ eloped, 
an emergencj nephrostomy was done, but he died 'mthin 
a couple of hours Unfortunately, no autopw could be 
obtained, but w e beheve that it was a case of congemtal 
absence of the right kidney and ureter The patient un 
doubtedly should have been operated upon the day he 
entered the hospital 



Fig I An unusually large calculus in the low er ureter of 
1 man This could be palpated through the rectum After 
removal there was some functional recovery of the kidney 
above 

We have had another patient with a sohtary 
kidney due to a prevnous nephrectomy, who re- 
quired emergency nephrostomy, and others with 
damaged or absent contralateral kidneys who 
developed mdd uremia when a stone was lodged 
in the lower ureter 

Either at the onset of impaction or later there 
may be an acute infectious reaction with chdls and 
high fever, subsiding mto a condition of chronic 
pyelonephnbs, with continued pyuria if the ob- 
struction IS not complete This condition com- 
bmed with distention can cause a rapid destruc- 
tion of the functioning capacity of the kidney 

Recently we have been hearing a good deal 
about the effect of unilateral renal lesions m the 
production of arterial hjqiertension Most of the 
cases reported have been associated with a dis- 
turbance of renal circulation, but there are a few 
cases on record in which relief of unilateral ob- 
struction seems to have had a salutory effect on 
general artenal hypertension 

Though hemorrhage is a possibihty and mild 
hematuna is common, I have never come across a 
case of senous hemorrhage, which must be very 
rare 

Increase m size of the stone must occur Cer- 
tamly some of the stones we see m the lower 
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T he mtjodtv of pmUcQti with oirtenf 
oksli win, After i mere or lea etona^ 
and oocoaiforuHe time,jMa ihdr Uuie 
ttocei (poQUoeooit} Oftec the ntoct 
difficof t pert of the treatmeii t if in penoading the 
petleot that muteriy iaacthdt/ is the pnner 
pracTUL The pein is of ten ao rlofent at fim 

DC b caoriDcea hk coadltloo is daofcnKtt, ai^ It 
IS oecnarv to dfsabnse hh mind of tu Ida then, 
wba hu lais are aOsyed, the pain of aente at 
tacka, whkh he may cmtiaoe to have, may be ao 
tryfiq; that be is apt to feei he is befog negketed. 
G^orz^lete con fid axe fa his ph/sioaQ a&d coa^- 
plete andentandmg of the dmatkio are easathil 
tor patient equHy Importaoc U a definite, tut 
mfttakabte dtarnocii on the part of the phynckn. 

Even when Um dktgnoaU hu beo made beixod 
pewibnity of nihftike, when a dear idea of the 
probable anne of erenu hu been given to the 
patkat, and wbee be baa been tbown that the 
pafa, or at least ooe aspect oi it, ts dedfiMe u aa 
gridepc e that his tomeettoe a on the mox'e, even 
tba be may become Impatient of the aiowMaa of 
the ctxme «f evtnta, a^ iakleatfy attempt to 
posh the ioiictm into actioo against his better 
judgment. It Is impoasible to t^ bow Iocs the 
onU win lut the atocM tnav pais is a few boon 
or a few montha 

In mnny of them patients the courae of the 
stone can be traced bv the progress oi the pun 
even wlthoat the enoeoce ^ a roentgeottgrain. 
Flnt pain in the back may cocne doe to pelvic 
distention. Ihe sharp pain may ren then over the 
iliac crest down to t^ togninal regioo, to the 
iooer surface of the thigh to the acroeora and 
tesbdt, oe vulva. \t first, even tboogh the oiine 
ccsaiain red biood cells, there ma\ be do noaiy 
■ymptnms but later fretpeoc^ occoTs and marked 
argeocy may mark the Wigment of the stooe m 
the lowest part of the ureter aod its erpobkai Into 
the bladder As the stone pasaes tnroogb the 
urethra It may cause pain or a ctrdden stoppage 
of the urinary stream, foflowed by an eiplostve 
apnlsicn of the stone with rehef of the onnarr 
symptoou. This utu gr es ston Is f s mih s r toaP 
Fim iSs SmM J CntDcr ttaty Fori Bcp^aUl 
Piwe als d h ths t r ailin' Sjsjt jibw Ufcv* Chnal C« 
fftmal tia Aw pa ft s CfliJlw* at FSili Oadi*v 


Unfortnnaleh not all patienti pn throogk 
these stages. A few itooes lodge o the opper 
ureter but more in the lower ca peWc ureter and 
it h with these latter that we arc c oo c e ro e d . 

When a patient haa a stone lodged (n the Iner 
meter, the sargeao I problra ii to dedde » helier 
immediate opentloe a detiiible, or whether it is 
posdble to temporize and either do nothlog, w 
attempt to fadhtate the pasMge of the stooe by 
cyttoscopic manipQlatioc. Ihe data cn whkh lie 
most base hh dedsko are thednaodpodtkncf 
thisstm the duratko of the fanparticn, the roa- 
ditloDof the affected kfalDey and of the one 00 the 
opposite side, the geae ia l condition of the pstxnt. 
and,finallY a clear knowledge of the dangers UH 
crarmfirsttcra of lower metoal cakufl. 

Th eae cnmpbca tiocts and dangen can be (firldnl 
a»TOilentJy into 3 groopi first, those due to the 
presence of the itene itsra teamd, those atlead- 
aatooefforUatmanipuiatfrereBio^ asd, third, 
those stln^t cn epernkn. 

Oovy r Those aaodated with the tteDehstti 
ate ( ) nd* taken (flagruiis, ( ) hydro-veter 
(j) bydrooepbntity (4) pysicoeph/itia acBteand 
chronic, (5) onrma (6) hemorraa^ (7) inara* 
la she of the stone, (8) nretenl stnctnre, (q) 
amentia, (10) pei+omejai abacoa, ftr) akea 
tioo throogb lie orrleral wall, and (is) fisttih. 

Mistaken dJixDosea are not nesuiy so etumew 
u they were aTrw yran back. A right nretoti 
calcnJasmaygfvcpsln fn the right lower tpadia^ 
of the sbdosnen, often with a marked batai^ 
l^ le u c o cy t e coont and so hu oftai been 
takw, fee appcndidtiL The spread of edocatto 

the freer use of roentgeoagrams, and the nse MW 

war tipp e d boogie have greatly reduerf w 
Q«ncy of this matake. The mWtake c< Pskfog * 
ojagDosis of stone » ben none is there h infm^jrot 

butdoesoccur The shadows of phlefaoE ths fa W 

roentgenorma rarely caose trowole iwtoccsaai- 
ally calcmed gfaridi are ccnfatfug and raterr 
ptgioeDted ro^ 00 the skin of the twde may 
a madow In the line cf the ureter The jjs^ge 
a wax tipped catheter or roentgenogTSiM tua 
from virions angies, with an opaque atheter 
ihe meter » iH osaaDv resoive all denbt- 

Hidrt>-nreleT bj drocephrmh. 
a d urtmk can aTl be coeaidmd together sfa« 
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they are all dependent on the obstruction of an 
impacted stone These consequences of obstruc- 
tion are those most to be guarded agamst of all 
the comphcations of stone, and are the ones which 
chiefly limit the possibihty of temporizmg in the 
treatment of stones In nearly ever> case of im- 
pacted calculus there is some grade of dilatation of 
the ureter above and of the pelvis The greater 
the obstruction and the longer it lasts, the greater 
this dilatation and consequent damage to the kid- 
ney Fortunately, most stones, even the large 
ones, are channelled and there is also a condition 
of suspended function of the kidnev which has 
been termed hibernation by Dourmashkin This 
seems to be consen^ative, m that there is present 
temporarj' cessation of the increase in the pelvic 
pressure 

Even m mstances m which the stone has been 
present for long penods, there is the possibihty of 
at least partial recovery of renal function after its 
removal This is not always the case, and m each 
instance the obsen'er is faced with a mce question 
of judgment as to how long he may safely 
temporize Of course with the very large stones 
temporizing is foolish, but it is with the border 
hne cases we are most apt to do so 

Fortunately we now have at our disposal m 
mtravenous urography, a convenient and pamless 
method of watchmg the rate of both pelvic dilata- 
tion and of dimin ution of function 

With a normal kidney on the opposite side we 
are reasonably safe, for a kidney can stand con- 
siderable punishment Experimental work seems 
to show that some degree of restoration of func- 
tion is possible after the rehef of complete ob- 
struction which has lasted not more than 30 days 
But when the opposite kidnej' shows much re- 
duced function or absence of function, teraponzmg 
may be disastrous In this connection I should 
like to cite a personal experience 

Case i A joung man about 25 jears old entered the 
hospital on a Jlondaj night complaining of ha\ang had left 
sided pain for 24 hours The roentgenogram shooed a 
shadow in the region of the lower left ureter On ej’s- 
toscopj obstruction was found at the left ureteroi esical 
junction and no sign of the nght side of the trigone nor of 
the right ureter During 34 hours he passed only 300 cubic 
centimeters of unne, and the non protein nitrogen of the 
blood rose slightly On \Vednesda> another effort was made 
to manipulate the stone, and it was decided to operate the 
next da> , pronded the stone did not pass Durmg the m^ht 
how c\ er, his condiUon, w hich had pre\ louslj seemed fairlj 
good, changed suddenly Edema of the lungs de^ eloped, 
an emergenej nephrostomj was done, but he died within 
a couple of hours Unfortunatelj , no autops\ could be 
obtained, but we beheic that it was a case of congemtal 
absence of the nght kidnej and ureter The patient un 
doubtedK should ha\e been operated upon the daj he 
entered the hospitah 



Fig I An unusually large calculus in the low er ureter of 
a man This could be palpated through the rectum After 
remoial there was some functional recoierj of the kidney 
above 

We hat e had another patient ttath a sohtary 
kidney due to a previous nephrectomy, who re- 
quired emergency nephrostomy, and others ttuth 
damaged or absent contralateral kidneys who 
developed mild uremia when a stone was lodged 
in the lower ureter 

Either at the onset of impaction or later there 
may be an acute infectious reaction with chills and 
high fever, subsidmg mto a condition of chronic 
pj'elonephntis, ttith contmued pjnina if the ob- 
struction IS not complete This condition com- 
bined with distention can cause a rapid destruc- 
tion of the functioning capacity of the kidney 

Recentl}'- ve have been hearing a good deal 
about the efi'ect of unilateral renal lesions m the 
production of arterial hj-pertension Most of the 
cases reported have been associated with a dis- 
turbance of renal circulation, but there are a few 
cases on record in which relief of unilateral ob- 
struction seems to ha\e had a salutorj effect on 
general arterial hjqiertension 

Though hemorrhage is a possibility and mild 
hematuria is common, I hax e never come across a 
case of senous hemorrhage, which must be xery 
rare 

Increase in size of the stone must occur Cer- 
tainly some of the stones we see in the lower 
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T he mijont} 0/ peticDU with OTMexml 
olcnll wni, after a more or lea itoemy 
and onoocifortable time pan their little 
atocea ipoDtaocooih Cnten the moit 
diffimlt part of the treatment b In penuadmf the 
patient that jnaalrrly Inactivity b the pnwwr 
proffram. The pain bo^tenaovlokfit that at £iat 
oe a co o vfpced hb coodltloD b daoferooa, and It 
a pcceoaiy to thalHne ha mind of tnb idea 
when hb Jean are allayed, the pain d acute at 
tacka, which be may contmoe to ha t nnv be to 
trving that be b apt to feel be b betnf oegiected. 
Complete confidence in hb pb^aldan and com- 
plete underatandhif of the ilcoatloa are ewentatl 
for patient equally important b a definite, tin 
matakable rOarnoab oo tbe part of the phrndan. 

Eren when w dbfooab hu been made bn-ood 
pnaaihflJty of mbtake, when a dear idea of the 
probable cntine ot eventa hu been tiven to the 
patbat, and when he hu been ibcm that the 
pain, or at leaat ooe aspect of (t, ti deshahle u as 
evldoce that hb torcoentar b oe the move, eren 
tbes be may bec om e Impatlait of tbe iktvite« of 
the coaim of evata, and laibtentiy attospt to 
puh the anr g eo u mto aetioa a^ahxit ha iMter 
jadftDsit It b Ifflpowble to teQ bow Iota tbe 
ord^ wffl Ult tbe ttooe mav paa in a few 
or a few roontht. 

In many of tbea padenU tbe coorte of the 
atone can be traced W tbe pro gr eaa of tbe patn 
even witboot the rvkieiice of a ronUjenofram. 
First pain in tbe back mi} come due to pehde 
dbtcntloD Tbe abirp pam may run then over tbe 
flui* crest down to inguinal region to tbe 
inner mface of tbe ihigh, to tbe acrotnm and 
tcstkle, or vulva. At first, even tboogfa the urine 
contain red blood cefli, there mav be do orioaiy 
lymptcms but later fieqoajcvocaiTS and marked 
atjescy may mark tbe lodgmmt of tbe atone In 
tbe krrot part of tbe ureter aod its expubkn Into 
tbe bkddtf As tbe atone passes tnrongfa tbe 
nrrthra It may cause pain or a Bidden iloppage 
of tbe urinary stream, foDowed b) an expioahe 
expulskn of ibc atone with relief of tbe urinary 
symptomi. This progresaloo b fimf^ar to alL 
Tm tlia DrrWa m rulux Jlrwr Fard R«^aUl 
PiWiim h U« frOi^ tj M t i - i a — Won tS* Ckuol Cia 
rTM«r Aresneu cSUn«< gaw*. F ti ii Wra i*, Odsti 
a->*. HM 


Lnfortunateiy not all patienu pa« tkrrugh 
these stsges. A few atones lodge In the upper 
ureter bat more fai tbe lower or pchric uitlfr tad 
it la with these latter that we axe conctiDed. 

n'ha a patlenthu a atone lodged in tbe loan 
ureter, the auigetn a problem is to decide mhethcr 
immcolate opentlon b deslribfc, or whether It b 
poss&de to temporlie and either do ootMeg, or 
attmpt to fadUtate tbe passage cf the stone by 
cyitoacopk manlnalatloa. Tbe data on which he 
must base hk dedtioe are tbe tixe and podtke cf 
tbk Slone, the dura tioo of tbe impaction, the cen- 
dltioo of the afiected kidney of tbe one on the 
ofqwdte fide, tbe general condrtKn of tbe padenL 
aiid,fiDaI^ a clear Lnowledgt of tbe dangers tad 
compbcatuia cf lower ureioal calcnH. 

Tneae ccmplkattcns and d*ry »i« can be i£\id(d 
ctoraifcolly falo y giuu pa. fir^ those doe to the 
prcscDct cf tbe atone ita^ aecsod,tboaeattCDd- 
aiitcnefiarkaxnanlpakthrttToxniLl aBdithird, 
those attendant ce ofwnUoi. 

Crsw^ j Tbcae taodaled with tbe at ere itsrif 
are ( ) mktaker dkfsosk, (>) hydrMireteT 
(t) bydrtnephrosk, (4) pyelocnbritik acole and 
duonic, is) uremk (6) bem of T baa c, 6) ioertaK 
In sireof the atone, (8) nrelecil atnoore C9)P*^ 
ureteritja, (le) paiWleeal ahactsa, Cii) aim 
tkn throogh the oretml wall, and (la) fiftnk. 

Mktato ftis eneiw are not nearly ao axaam 
u they were a few >Tars hack. A right urrtail 
cakuhia may gh e psin In tbe nght Imrer qoadnat 
of the abdomen, cf ten with a marked jnereaw h 
the leucocyte cnont, aod ao hn cf ten been mh- 
taka ftw appendicitis. Tbe ipretd cf 

tbe freer use of roeotgeDograms, and the n* of w 

wav t^iped boogk have giettly redoced t M f^ 
qoency of tha nustake. The rmatakc of i wrr g * 
diagnosis cf atcrc when none k thse is hiiieqWBt 

but docs occur Tbe shadows of pWetoBtfamw 

roeaigoHcram rarely cause tronMC, bat wjsl*- 
ally calcifii^ gknds are confaiiiig and tarny a 
pkmested mole cb tbe akin of tbe back may c^ 
a ahadiTW to tbe fine 0/ tbe ureter Thepajogec* 
a wa tipped catheter or roentgeoogianMjiiro 
from varwu angka, with an epaque atbeter 

tbe ureter » ffl nsnally resolve aD don W 

Hvdro-artlcr In dronephrtsii, pytWphrttw, 
and remia can all be cotaldeitd tocetber 
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(4) kink, (5) infection, (6) movability, (7) over- 
looking stone or part of it, and (8) fistula 

The dangers of pneumonia, phlebitis, and other 
comphcations of aU operative procedures must be 
faced, but we are concerned here with onl> those 
attending this particular operation 

There is almost certam to be urmar,^ drainage 
for a longer or shorter penod and ver}’’ occasion- 
ally a true fistula results dependmg often on 
stncture formation below, either pre-existing or 
resulting from operative damage to the ureter 
This IS rare Occasionally the scar resultmg from 
the drainage tract mav drau the ureter out of the 
normal path causmg a kmk On one occasion, 
we were unable to pass an ordmarj' catheter up 
past the kmk However, on making a smooth 
wax bulb on the end of a bougie we were able to 
pass It, thus straightening the ureter and rehev- 
ing the partial obstruction which had resulted 

In any dramed wound there is of course a cer- 
tain amount of infection, and whenever urme 
drains for a time, particularly if the urine is itself 
infected, the infection occasionally may amount 
to an abscess 

Mo\ ability of a stone may' cause embarrass- 
ment, for if the ureter aboi e is much dilated, the 
stone, if round and reasonabh smooth, ma\ move 
back into the ureter and not be found at operation 
We invanablv have a roentgenogram taken on the 
way to the opera tmg room to make certam of the 
position of a stone, but in spite of this precaution, 
we had the embarrassment on one occasion to be 
forced to operate a second time to remove a stone 
which had returned to the pelvis On another 
occasion a large stone had mo^ ed upward, but in 
this case w e found a much dilated ureter above a 
dense stricture at the ureterovesical juncture and 
felt It best to cut the ureter abo\ e and re-implant 
It into the bladder, m consequence of which, the 
stone was expelled into the bladder a couple of 
da\ s later It is possible that portions of stones 
mav be left behind, though if catheters or uterme 
probes be passed both wa^s from the operatue 
incision this is unhkeh to occur 
Troublesome bleedmg mai occur from the \ eins 
about the bladder, but dangerous hemorrhage is 
rare Howe^ er, erosion of the ibac arten has oc- 
curred hloschkowitz some 30 \ ears ago, reported 
bilateral erosion of external iliacs following bi- 
lateral ureterolithotomi due to rubber drains 
More recenth de la hlamierre reported an mstance 
of hemorrhage from one iliac 15 days after removal 
of a dram, which had been allowed to remain m 
place onh 2 days Thig past y ear we haa e had 
a acn unpleasant expenence which is worth 
detailing 


Case 2 After the removal of a stone from the low er left 
ureter of a man aged 55 years, the wound healed slowly, 
repeatedly broke open, and ureteral obstruction recurred 
which required repeated dilatation At the end of 9 weeks 
the w ound was still drainmg One ea emng as the resident 
lifted off the dressmgs, there was a spurt of blood as if from 
a small hose He immediately made pressure on the ihac 
through the abdominal wall and sent for assistance Ab 
dommal pressure was maintamed until an operatmg table 
could be brought to the room There the wound w as tightly 
packed, the abdomen opened, and the external ihac artery 
ligated Twenty days later it was necessary to amputate 
the left leg between the ankle and the knee due partly to 
the hgation of the external Uiac and partly to a pre existing 
disease of the veins of this leg 


CONCLUSIONS 

If all patients with lower ureteral calcub were 
neglected, the great majority' would recover un- 
scathed But a few w’ould suffer more or less 
senous harm and this harm w e wish to prevent 

Each case of ureteral calculus, therefore, pre- 
sents the followmg questions Is immediate 
operation desirable? If not, should manipulation 
be tned? If so, what method should be used? 
How long is it safe to temporize? 

Each must be guided by his own expenence, 
judgment, and skffl I have come to the con- 
clusion that only the less drastic forms of ma- 
nipulation are mdicated Patients with stones, 
the expulsion of which cannot be stimulated by 
the gentler measures, should be operated upon 
when and if the stones have been given a reason- 
able opportumty' to be expelled The bme 
constitutmg a reasonable opportunity' will be 
measured by the amount of isabihty caused by 
the pam, and by' careful evaluation of the damage 
produced I ha\ e seen a stone lodged m the lower 
ureter expelled after 6 months of careful ob- 
sen’ation This stone caused in that time only 4 
days of disability' and no appreciable damage to 
the kidney' On the other hand, I am afraid that 
some patients treated by' multiple manipulations 
have been subjected to more danger, have suffered 
more pam, and lost more time, than if thev had 
been operated upon m the first place 

In all cases, whether operative or not, at- 
tempts to prevent recurrence should be made 
Ureteral ddatabon, peh ic irngation, treatment of 
mfection, attention to diet, fluid intake, and to 
changing urmary reaction wdl usuallv prevent 
recurrences 


niUCIUCiKAl'tl 1 


DotiRUASircrx, R L Ureteral calculi J Am M Ass 
1932,9s 278-282 ’ 

Marxieiire Bulk Soc franc d’urol , 193S, pp 313-314 
OcKEEBLAD, M’ F , and Carlson, H E Surgical treat 
ment of ureterovagmal fistula J UroL, 1939 42 
263-268 



SDRGER'i GYNECmOG^ AND OBSTETRICS 


tireler coold oot have reached that poallkn in 
thdr pceaent dimeniloo*. Fortunatdy foe the 
preaervntkKi of renal fonctjcn, tbeae large atono 
are often channelled «riH after th^ removal, the 
affected kidney may be at leart partly restored 
to health. \\ e had an exarnpie of th>« in a "»»>■« 
pabent with an cxcepticoaDv large atooc which 
was easily palpable bv rect u m. A few datt alter 
its removal the phthalein test showed retaming 
ftmeUon in the kidney above. 

Stiictare of the ureter fa thought bv aome to 
cauK stonea, by then to canae their uopactioo, 
and bv stQl othKri to be caused b> irrltalioo by 
the stone Probably all 3 are true In iDdmdual 
instances. It is certainly true that man) atones 
are associated with strscUncs, the dilatatkn cf 
which Is an Important part of their therapy either 
as an aid to their passage or to pm-ot post 
operative recur r ence. 

Ulccratioci, peri-arttmtii, peri- uret e r a l ab- 
Bcess, and fis tuh may be coroklCTed together 
tince they are different stages cf one process. All 
are farruluir with tho thickened ureter and the in- 
danunat 17 reactioD so often found artrand the 
stone at operaboD. Cases arc oc record of uicera 
tioa through the ureter cauakig ahacewes which 
have buCTowed and ruptured m the back, peri- 
neum. tngnlrMl regKci, and thkh, somerJfDfa srith 
the dacharn of the ttone. Fatnla occukssaUy 
resulta Od^rblad recently reported a oretero- 
vagloal fistnla caused by Um spMtaneous ukera 
doo of a none. Howev-er oewsdavs treatment is 
osually instituted before tbe cooditkn has ad- 
vanced beyond a rather mflH pen-ureteritis. 

Gmp2 CompheatmB and dangen attending 
efforts at non-opera tire raDoral are the following 
ft) injury to ureteral mucewo ( ) strktnre 
^ p^oratmn of ureter (4) peii-uretmtis, 
^ pm-areteral abscess, (6) taopormDg too long 
(7I hemonhagea, and (8) aeddeots such as kaa ^ 
filifoTin, brcikage of {latiumdt, and catcfalng. 
looping, or knotting of catheter 

Nop-o paativ e methods of retnoval or manlpu- 
latico ccoslst of various procedures dHatnig the 
ureter below the tone, catheters or boo- 

gies past the stoue, injrttlng %aTkus sabstances 
mt theuretcrabovetbestcne,aigaginglhestone 
in -arions devices such as cockaciew spiral wires, 
or mnltiple cords, and retrral meatotomy by 
means m the cjatoacopk sdaors or the cutting 
current, ^y of these may cause slight injury t 
the nrocosa, asuaDr of do cocsetpejce bat occa 
sionaDy so. A stricture may result. Perfoiataai 
of the ureter by bougie or by a cathettt cnntalnlng 
a stilctte In the abacnce of infectioo has occuned 
withonthann. On the other hand the ureter may 


be perforated by the metal InstnuDents aid per> 
uieteribsandabacmnsulL I\ e have wen i sodi 
case. 

Another rnasIWlity is breakage or scFsatko cf 
a portkn of tbe instruuMit within the ureter cr 

the catheter or other device mav knot itJcHshwe 

the stone and be difficult to withdraw I hue 
seen one instance of the latter in ahjdi, foctu- 
natety at the cod of 14 bouri It was a tbdawu 
readily I havx also seen the fihfoon of the Wth 
tber cmator unscrewed and left m the ureter fn* 
which it was eipcBed spootaneouslj- at tie cad 
of days. This, bowtt er was not a of 

It seems best not to use these deatces lor the 
purpeae of forcibly extracting the oiw, bat 
meielv to engaK It, thus dislodging tbe Uoaeiid 
stlmulatmg or tacdll rating ts expo likiL ’Ihereii 
less poaribQlty of ciamigiiig the ureter by so dooig, 
than bv attesting fordid ertractloo thcogh I 
have seen stoocs at the ureteral meatus dr u g ed 
oat wrtbout harm. 

Another danger of manJpulatloQ b tbe possl- 
bDlty of tempoemng too loog Each msnlpcb 
tkn arouses opectatloo of expoktoo and. u ki 
the case died earlier the period of watehfu wsJt 
may be prolooged beyesd the rafe pckit 
Under ordtnary nrcntiBtaDces the sue of the Bcoe 
and the avaibi^tT ol the patlest are the deter 
mining ti>rt i-«i ^OBt g*i^«>** of IcM thin ] 
cesumeter in the narrowest AnwifKlTwi wiD pass, 
and laitly prokei^ tempo rii iBg mat be no 
mksible, provided obafnctkai a uot maiieri, 
However, w th stoDes of tha sfac or even smalln' 
tfthepallcnlbvcsat suchadlstaDcethatfreigiefit 
ohserratlceis are not posaibk, the period cf 

tonpormDf may be Cot very short tod resort ksd 

t opera tlcn earikr 

Wth larger tones one b occasknalfr sstco- 
nhed at tbe effect of msnjpiilahnn. Atthecryct 
aohdtatkmof tai patient we unwiUingfy maagn- 
lated a large stone in the lower ureter and pru- 
ceeded. nerothdesi, with our preparations fer its 
operatTre ranovml the nert oay Howevw tbe 
roentgenogratn 00 the way to the cperatfng roco 
the next day ihowed that the stine had 
Into the bladder fnxQ which It had t beranoted 
by the IJthotiite. 

Meatotomy perfonned dther with cjftosctpc 
m. i^i n or b> m<‘«ns of the cutting enrrefit cn^ 
fadlltate tbe passage of a slooe, but occa iicgsin ' 
results in troubiescroe, thewgh not 
hanonhage. In on lorh case removal cfba*“ 

ck)ti from the b Is dder by roc tioo proved nccesmiT 

Cr#a/ j. Compiicatioca and dangers ot 
operative renoval are ( ) ordln^ 
compDcatKns, (j) ImiwiiiLage, Cl) stneturt, 
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(4) kink, (5) infection, (6) mo% ability, (7) over- 
looking stone or part of it, and (S) fistula 

The dangers of pneumonia, phlebitis, and other 
complications of all operative procedures must be 
faced, but vve are concerned here with onh' those 
attending this particular operation 

There is almost certain to be urinarv drainage 
for a longer or shorter penod and v erj occasion- 
ally a true fistula results depending often on 
stricture formation below, either pre-existing or 
resulting from operative damage to the ureter 
1 his IS rare Occasionally the scar resulting from 
the drainage tract mav draw the ureter out of the 
normal path causing a kink On one occasion, 
wc were unable to pass an ordinary catheter up 
past the kink However, on making a smooth 
wax bulb on the end of a bougie we were able to 
pass It, thus straightening the ureter and rehev'- 
ing the partial obstruction which had resulted 
in any drained wound there is of course a cer- 
tain amount of infection, and vvhenev'cr urine 
drains for a lime, parlicularlv if the urine is itself 
infected, tlic infection occasionally may amount 
to an abscess 

Movabilitv of a stone may cause embarrass- 
ment, for if the ureter above is much dilated, the 
stone, if round and reasonably smooth, mav move 
back into the ureter and not be found at operation 
We mv ariablv hav c a roentgenogram taken on the 
wav to the operating room to make certain of the 
position of a stone, but in spite of this precaution, 
wc had the embarrassment on one occasion to be 
forced to operate a second time to remov e a stone 
which had relumed to the jiclvis On another 
occasion a large stone liad moved upward, but in 
this case we found a much dilated ureter above a 
dense stricture at the ureterovesical juncture and 
fell It best to cut the ureter above and rc-implanl 
It into the bladder, in consequence of which, the 
stone was exiielleil into the bladder a couple of 
(lavs Inter It is possible that ixirlions of stones 
mav hi left bcliind though if catheters or utenne 
probes be jiasccd both wavs from the operative 
incision this is unlikclv to occur 

1 roublesomc bleeding mav occur from the v cins 
about the bladder, but dangerous hemorrhage is 
rare However erosion of the iliac artcrv has oc- 
curred Moschkowitr some ao v cars aeo, reported 
bilueral erosion of external iliacs following bi- 
liUnl uretirolitholoniv due to rubber drains 
Mon naenth ile la MarmcrrcrcjKjrtcd an instance 
of !i( niorrhace from one liiac 1 1; davs after removal 
of a tiriin vvhieh hid been illowcd to remain in 
plue onlv r divs Ihis past viar wc have had 
1 virv unpleasant cvpcncncc which is worth ^ 
di tailiiu: 


Case a After the remov al of a stone from the low cr left 
ureter of a man aged 55 years, the wound healed slowly, 
repeatedly broke open, and ureteral obslrucUon recurred 
which required repealed dilatation -kt the end of 9 weeks 
the wound was still draining One evening as the resident 
lifted off the dressings, there was a spurt of blood as if from 
a small hose He immediately made pressure on the iliac 
through the abdominal wall and sent for assistance Ab 
dominal pressure was maintained until an operating table 
could be brought to the room There the w ound w as Ughtly 
packed, the abdomen opened, and the external ihac artco 
ligated Twenty day's later it was necessary to amputate 
the left leg between the ankle and the knee due partly to 
the ligation of the external iliac and partiv to a pre evisling 
disease of the v cins of this leg 

CONCLUSIONS 

If all patients with lower ureteral calculi were 
neglected, the great majority would recover un- 
scathed But a few would suffer more or less 
serious harm and this harm we wish to prevent 
Each case of ureteral calculus, therefore, pre- 
sents the following quesbons Is immediate 
operation desirable? If not, should manipulation 
be tried? If so, what method should be used? 
How long IS it safe to temporize’ 

Each must be guided by his own experience, 
judgment, and skill I have come to the con- 
clusion that only' the less drastic forms of ma- 
nipulation are indicated Patients with stones, 
the expulsion of which cannot be stimulated by 
the gentler measures, should be operated upon 
when and if the stones have been given a reason- 
able opportunity to be expelled The time 
constituting a reasonable opportunity will be 
measured bv Uic amount of disability caused by 
the pain, and bv careful evaluation of the damage 
produced I have seen a stone lodged in the lower 
ureter expelled after 6 months of careful ob- 
servation This stone caused in that time only 4 
daxs of disabihtx and no appreciable damage to 
Uic kidncx On the other hand, 1 am afraid that 
some patients treated bv multiple manipulations 
hav c been subjected to more danger, hav e suflcrcd 
more pain, and lost more time, than if thev had 
been operated upon in the first place 

In all cases, whether operative or not, at- 
tempts to prevent recurrence should be made 
Ureteral dilatation , pclv ic irrigation , treatment of 
infection, attention to diet, fluid intake, and to 
changing urman reaction will usually prevent 
recurrences 
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Fig I Histological section of prostate of man 58 years 
Showing minute fibromuscular nodule, A', in muscular u all 
of urethra, U No glandular h3Tierplasia X i 6 


gross or microscopic lesions have been prepared 
for microscopic senal section study In the normal 
prostate, the relative amounts of glandular tissue, 
muscular bssue, and fibrous tissue vary as to age 
In the infant and the aged with an atrophic pros- 
tate, the proportion of glandular tissue is rela- 
tively small After adolescence and during early 
adult life, glandular tissue is preponderant After 
the age of 40 years, the glands m the lateral lobes 
become somewhat dilated and cystic Dunng 
the fifth, sixth, and seventh decades, the glands 
become less active, and their epithelium is defi- 
nitely diminished m height The relative amounts 
of glandular tissue vary also in different locations 
of the prostatic gland, including the prostatic 
urethra At the bladder neck the muscular wall 
of the urethra is well developed and thick and is 
relatively free from glands and ducts On the 


t 



Fig 2 Photomicrograph of histological section of pros 
laic of man S4 \cars Showing single nbromuscular nodule 
^ncath mucous membrane of urethra, U No glandular 
hN^KrpIa^ua 
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Fig 3 Histological section of prostate of man 64 years 
Note numerous small, n hitish areas m muscular wall below 
the floor of the urethra These areas represent developing 
fibromuscular masses The lef t muscular w all of the urethra 
shows two well developed, glandular nodules below which 
are many focal points of fibromuscular and glandular 
activity X I 9 

contrary, near the verumontanum the muscular 
wall of the urethra is pierced by large numbers of 
ducts and some glands 

It was assumed for a long time that smee the 
majority of the surgical specimens contained a 
preponderance of glandular tissue histologically, 
the benign prostatic enlargement developed from 
glandular tissue Albarran thought that smee 
these enlargements were found just under the 
mucosa of the prostatic urethra, they developed 
from subepithelial or subtrigonal glands, Zucker- 
kandl (22) beheved that the prespermatic lobe 



I ig 4 Histological secUon of prostate of man 60 > ears 
Showing fibromuscular and glandular nodules in the mus- 
cular wall of the urethra below the floor U shows the 
urethra Xi 6 



THE DEVELOPMENT OF PROSTATIC HYPERPLASIAS 

CLYDE I. DEMING M D StD F LC J \tw H m, Cooutmcot 


S at vletn coocrmlng the de 
t of to called proautk hvpei 
) Dot emulate from tlie nro- 
Id akne bat from mc*t of tbe 
Qipiteoftliemant M-potlieirt 
%■«> Ctllc tctoal p c cy m hai been made In ibc 
•ohjlioQ of thli proWem ifoce Str Everud Home 
»o wtD docribeo Ibe eniured praute 140 rcui 
tRa The pro*tallc ghod ^ a teadeQC> to en- 
large at tbc age of ?o rean. Antopaiea in men 
paat 50 yean corroborate thfa fact. Sim -five 
per cent of men at 65 have aome proiutlc enlaigc 
meat. ]lle(ficiae a^ pnbQc health hare done 
nmch to lengthen roan 1 Dfe apao and, alncc 
pratabc enlargement (■ a of elderly men 

we find that the leann mnit of necraaftr become 
more cocimon Longevity then b the fertfle 
field foe the drk-ekjpaiwait ^ prwrtatlc orerfrcnrtb 
and cauaea oor prmem to taaome greater pro- 
portlou than ever before. 

What do we aetoally know aboot the develop 
ment of “peoauik hj-pertropt) 7 Very* DtUe. 

do not have anr actoal kacnrledge of Ita 
caitKa. Eiperimeotal work In baa pro- 

dooed a phjaiolailcil hyperlrophY hot not a 
patbolo^ca] enbtrgrTpent comparable to the be 
idgn proatitlc enlugemfot aeen In man. We are 
IncUneA bowevH- tobcBeve — bn t ae do not have 
an) poBtlve data^that the lesion in man b doe 
to an Imbalance of male and female bornxmea (n 
favor of the female bonnooe CceanpienU) 
idcntbtj ha -e propoaed the treatment of the 
IrsloQ b) testlcnlar hormooe ReaulU of inch 
treatment In thb coontrv and abroad produce 
grave doobU as to the rahio of thb ibeiapy be 
ytand producing a tempeearv hypertonkitv of 
rouiclca. In fact a recent report trt HcAel woold 
definJtd\ lodicite detrimoital cffecti from the 
oje of thb therapi In caurfng ayefmatQgcDei ia 
T tcane indivkhtab, even prosialica, thb biter 
ctfect might be welcome u e have no means at 
preaent to pme n t the devdoproent of “proatalk 
hvpertrophy except culratioo earir In Hfe and 
no coctrd of iu growth after t hu ooce began. 

We know from our patknU that the first 
umpteen 0/ proitadc overgrowth U nsoallt a 


(irM ct llw tsmoa C 


L, rhikdetpaic. October 


Httle frequenc) in arlnaUon. As the enbigemeat 
becoraea more evident, Inmajcd frequeocy and, 
fiooU) complet obatractioo to nrinadon fyrrrr 
In other locfi>-idiaab, complete obatnictkn to 
orinatJoQ may occur dramalkally sod soddenly 
after coftua, tngestloo of alcofcci, or eqxaore to 
cold. The cfintoiui can dedud Uitij icauitdy 
Hut hi the fir« gnarp of padenti, who ha e 
gradoaJ onset of svmptoins, the growth cf the 
pTcsute Involves middle loitK while b the 
accond groop of patlnU who have a taddei 
bladder neck obatmctlon, the blenl lobes tre the 
obatmctlnr factor The c)'stoacapbt confinti 
these coodojfom. The surgeon finds an cxceMve 
growth of tissue which b mcapmbted, Iks dow 
to the mucous membrane of the prostatic srethis, 
and compresses the nonnol bteral lobes lot t 
UUo sheet time. Tbe mass of tissue renxn rd 
at operation may represent one or two btml 
lobea, a median lobe, and an ocea b o cal poop of 
sphsoida, or single lattend spheroids, which are 
utetDSdres eocapBibced. Tbe pathofogot de 
scribes tbe surgtcal tp gg jnw rx u co mpea ed of 
ibaue predomieutly rlandnbr bat with varyhig 
amcamts of taosek ina fi brou s tiscoe. 

Since the dhaidan and pelhcfogtst hare coax to 
common tmas and agree that the hktolo^ b not 
characteristic of adenocoa mvooaa, or Umana, 
we shall call tbe lofon a benign enhrgenwnt. Wt 
can also emploj one more coenmoo uct benign 
prcatatic enlargenimt b c tatipo aed d three tn- 
sues, gbndolar. muicnbr and fibrwa Since tie 
oofcud prcaUUc giand b cocoposed of these three 
riswxvi t b UghJ) probabb that the benifn 
lesioD develops irosn one or more of these three 
pranarv coroponent trsaoea 

It u Ibe purpose cf thb paper to show 
and bow “prostatic hvpertropby" d evtkys *'* 
demonstrat that It b a ncoplastk, hTpcrptolk, 
rather than a hypertrophic lesion, and to prtrinr 
evidesKe in mpport of the favywlberis “at 
derived from an cmbryologicil inbge hmet 
animal rxperiiDenUtlon has failed thus lar t 
prodtjce hbtokgfcaJ lesion comparabk to that 
seen In man. It see m s t present that fbo ceJy^^ 

btheitodroflbeksi® 

ears, the author has ^ 
of peewtues removed si 
Dormal sire «ilh nm)otf 


proaefa to thb probkin 
m Its eari) phases. 

Daring ine past 5 y 
mattng seTuI secti^ 
topit Prosutes of 


S8S 
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Fig I Histological section of prostate of man 58 years 
Shomng minute fibromuscular nodule, N, in muscular leall 
of urethra, U No glandular hyperplasia X i 6 


gross or microscopic lesions have been prepared 
for microscopic serial section study In the normal 
prostate, the relative amounts of glandular tissue, 
muscular tissue, and fibrous tissue vary as to age 
In the infant and the aged with an atrophic pros- 
tate, the proportion of glandular tissue is rela- 
tively small After adolescence and dunng early 
adult life, glandular tissue is preponderant After 
the age of 40 years, the glands m the lateral lobes 
become somewhat dilated and cystic, Dunng 
the fifth, sixth, and seventh decades, the glands 
become less active, and their epithelium is defi- 
nitely dimmished in height The relative amounts 
of glandular tissue vary also m different locations 
of the prostatic gland, including the prostatic 
urethra At the bladder neck the muscular wall 
of the urethra is well developed and thick and is 
relatively free from glands and ducts On the 





Fig 2 Photomicrograph of histological section of pros- 
tate of man 84 j cars Show mg smglc fibromuscular nodule 
beneath mucous membrane of urethra, U No glandular 
hN-perplasia 



Fig 3 Histological section of prostate of man 64 years 
Note numerous small, whitish areas in muscular wall below 
the floor of the urethra These areas represent developmg 
fibromuscular masses The left muscular wall of the urethra 
shows two well developed, glandular nodules below which 
are many focal points of fibromuscular and glandular 
activity X I 9 

contrary, near the verumontanum the muscular 
wall of the urethra is pierced by large numbers of 
ducts and some glands 

It was assumed for a long time that smee the 
majority of the surgical specimens contamed a 
preponderance of glandular tissue histologically, 
the benign prostatic enlargement developed from 
glandular tissue Albarran thought that smee 
these enlargements were found just under the 
mucosa of the prostatic urethra, they developed 
from subepithelial or subtrigonal glands, Zucker- 
kandl (22) believed that the prespermatic lobe 



Fig 4 Histological section of prostate of man 60 j ears 
Show ing fibromuscular and glandular nodules m the mus- 
cular wall of the urethra below the floor U shows the 
urethra X i 6 
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Flf. 5 Uwiilacical wctlae 0/ proctxi* c< nu M mn, 
Sbonmf ojrtneof tri aJ cskr^nefti at ktrrml lote U lb* 
marrlir nil at smbn. Tbe rtfbt bbebpftdcK&l- 
uailr tludokr Ixrt couiljM Irw rwhitl AtrowniUf 
Dodcti Tb« Ht Um coeblfij ■ jitimi twnll fbo- 
tMLUki BCKfailn hb btfiboioc Kteschkr bj pB pb ^ 
r n»rU Ue oretbiv X 5. 

vu ni^MoifUc iluin bdkN'«d that thaw 
rlAndabir tmoa cm Id dnTkft from aajgUxMlu 
Itr d«nMot of th« pnwtabeiflud. 

The aathor kUm to ptwnee e^*kieiice that 
the gUfiduhu tbeon of derelopcKsl Is urobaUr 
Ube. \eipaB, in 1&41 Th^paoo, b 
Kaoidi in 91^ and Rebdtaqer b 19)4, reoog 
nLeed fibraraasctdar and liaodniar mntm. There 
are over jo cases of prosUtrsm reported b the 



F« e. RateJpfKmJ Kctxm at pratua at nu o 9 /can. 
SlKwbi fiwtperanlu m bicnl nQ at ontlav 

Tbe mfak n bemf utMded UlcnitT tf fltadi X 9 



n| 1 njftcinffeml •cctloi el pnatulc crrikTt et mm 
Tajma. mal fixtaaniltr aocJilc ubt 1 »- 

ued traUlpeuDy C acts tbe omkn, V Ua eadiit 


Dterartur in which Uk enLuremcot was coBTpoKd 
of nonnriated gnnrie and hbroos tinie. 'h>m 
masses becfved I oraBaiobesaadhATtbees 
described as ‘netccopnas.* Patch aed Rhea 
/duad that ss4 per rest ol iSi eoeaecatheiec^ 
cml fpedmens 0/ >0 called procutic b\potropi7 
ahosm lekuBycanatna aoibles tam^ la tise 
Iftxs as to j mmigirtefS b dimeter 
Oor Uodv of aotopay spedmeot ol pnautes 
Inn IMS crrtT 4 5 Ttan cf age Las shown, b addt- 
Ooct to glaadidar maaset, roonled, tguadakr 
musculai ebae to the rethra. Ib the 

eariy phase, irfaads hr masses Bern- enst Iticwt 
the pmetice of nrascxJa hjperpfash cr fibro- 
muscular masses. The aglaBaiilaroe hhreensra 
lar masa IrequentlT occois fodepeodmib 
wKhcct the pmervee of glandoh hvpeipWi 
Tber bciwercc atuaHj occurtogeiber Themore 
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we look for aglandular masses, the more fre- 
quently they are found It is apparent that 
aglandular and glandular masses are formed early 
m the development of benign prostatic enlarge- 
ment What part, if any, do the aglandular 
masses play m the production of a full grown pro- 
static enlargement? What is their relation to the 
glandular masses? From what tissue or tissues 
do the aglandular and glandular masses arise?* 
From the study of thousands of serial sections 
of early lesions of the prostate and urethra, the 
author finds fibromuscular hyperplasia and 
aglandular nodules m the muscular wall of the 
posterior urethra The aglandular or fibromuscu- 
lar masses may be smgle but are more often mul- 
tiple and bilateral, located anywhere within the 
musculature of the urethral wall between the 
external and mtemal sphincters As many as 16 
aglandular masses have been found at one level 
They are more common near the verumontanum 
They vary m length from 500 to 20,000 microns 
As they develop in size, they tend to become 
cigar-shaped or oblong and later become en- 
capsulated As the result of localized out- 
growths or of the union of two or more developing 
centers, they may assume a nodular appearance 
(Figs I and 2) The fibromuscular mass begins 
as a hyperplasia of fibromuscular tissue between 
the muscle fibers of the urethral wall but not m 
the true prostatic glandular substance per se 
Agam, it appears as hyperplastic fibnls around a 
tmy blood vessel but never around the prostatic 
ducts As the fibromuscular mass increases in 
size, new blood vessels appear withm it Later 
its stroma becomes more compact, and the tissue 
at the periphery of the mass takes on a fibrous 
tissue capsule which is probably the result of 
compression (Fig 3) 

The rmnute glandular nodules vary in size and 
are surrounded by circular fibers of fibromuscular 
tissue The acmi withm a nodule may show ac- 
tive budding epithelial projections and dilated 
cystic areas Cystic dilatations appear early, but 
corpora amylacea are not seen m the early lesions 
Like the fibromuscular nodules, the glandular 
nodules are first seen in the muscular wall of the 
urethra and not in the true lateral and posterior 
lobes of the prostate When these nodules m- 
crease m size, they deflect the urethra greatly, 
compress the true lateral and posterior lobes, and 
appear as lateral lobes on either side of the 
urethra They do not develop from the sub- 
urethral glands of Albarran, as was formerly 


> Tibrom^calar miss and aglandular nodule 11111 be referred to as 
lesions itblch are hutologjcaliy similar with theeiception that the latter 
represents a later stage of development and Is usually encapsulated. 



Fig 9 Histological section of surgical specimen of 
prostate of man 8o years Shomng mostly fibromuscular 
tissue with a fen glands in the left lobe U, marks the 
urethra Xi 24 

thought, because these nodules are formed well 
withm the muscular coat of the urethra (Figs 4 
and 5) 

The study of many nodules cut serially has led 
the author to conclude that the glandular nodule 
is a result of the invasion of an aglandular mass 
or nodule by epithelial buds from an adjacent 
duct These epithelial buds may enter the solid 
fibromuscular tissue mass lateraUy or centnp- 
etally and form glands One can readily demon- 
strate this epithelial response on the mside of a 
duct adjacent to an aglandular nodule while di- 
rectly across its lumen the epithehum lies dor- 
mant The growth of the fibromuscular tissue is 
apparently much slower than the growth of the 
glandular tissue For this reason, the primary 
fibromuscular mass may be partially or entirely 
mvaded by the more rapidly growmg epithebal 
tissue, with the result that the full grown nodule 
appears glandular As the peripheral muscle tis- 
sue becomes compressed, it forms the “surgical 
capsule” of the glandular mass which is seen m 
the surgical specimen (Figs 6 and 7 ) 

Glandular nodules have not been found m the 
lateral and postenor lobes in the early stages of 
the development of so called prostatic hyper- 
trophy Aglandular nodules have been seen m the 
roof of the urethra and below the ensta urethrahs, 
from which an tenor and middle lobes respectively 
could theoretically develop Thus we have found 
the anatomical location for the development of 
the lobes seen clmically While enlargement of 
any one or aU of these lobes can be diagnosed 
clinically, cystoscopic and digital examinations 
do not tell us whether the enlarged lobes are 
glandular, aglandular, or a mixture of these tissues 
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«t quilitm -wUch lUmolite epiittEil growti 
»od C 2 a*e tbe epitbcSitm to Inrmde ibe (cm 
ld]> gnmiag himmoMcvlMT 



Thk method d Khadokr tinoe fcroifjcB 
from doctJ a moSts to that %en in the d<«hJ 
etnbrj-okiglcal boddiuf from the pottcriot omhn, 
vfacae moeem moabrue (arm* the d ibe 
pcwutlc eland. Thi* epitheHil rwporv may be 


a rtawaiening ot the activity poamed by the 
docU daring the ernbxyokigfcaJ dcvefopnjcnt d 


Flf Sc^etaiiic dnvtof at i ll — i . i iha iton oi m^cV 
fihen at mocSeTtaa dact tn *11 ot posterVie methn 


dneU daring the eml 
thegiand. 
Tbepriman fihrar 


Thai far ire have ucertained that the ptniical 
devdopment o£ beoiga ndargement c£ toe proa- 
tate pajM through two pbtim hrat, the (nrzoa 
tioQ al the Sbraatzicakr nodoie and arond, 
the InvaaioD ol the primary hbromuacolar nodolc 


by epltbeJial tlHoe and the fannatkin at gland* 
wblcn Emulate oontEil proauUc i^ds. Wlui 
are the force* behind ihcae dereiopCMnU. 

The er kten ci ! ao far produced wooid indkat 
that the Sbron uyn L ir tnaeac* de%-elop before 
there ia U) evideace of gbodular hyperpfaau. 


that they appear b the moacnlar nD of the 
urethra, and that they are meet fte<)iiet)tl> lo- 
cated near the imsontanam and b the flov 


of the urethra. 'nieyareaotfoaiulbtbecaLpaQle, 
b the lateni bbes, or b the poaterior lobe of the 
pxoatatic giancL The agiandular maam become 
InhiCrated moit npidly near the reruawotMiim, 
where a Urrer aambeT cJ ductJ pierce the ureUin. 
The agiatiaoUr nodule* remain ■giaodolar where 
there are not any docta, or but few dncti. that 
b, doae to the urethral nucoui membraDC and 
near the vesical aeck. The Eudy of fargicnl 


spedmen* cut aerially corrobontes Uui finding 
(ri|[i. S and 9) OcosioaaQy ooe find* a pto- 
etaW specimen «hxh cootaln* smzQ cUndolxr 
caaaea withcnt mod] hypcrpUtla of the fibro- 
ronKnlar atroma. The occ u rrence oi soefa torooca 
may be expUined oo the basis that the early 
byperpUsta cf the Sbroronacnlir thane cauaea 
such a rapid growth of the epflbeiiil tlame that 
the glanduiar n-^**!** are formed before agbndo- 
lar maiies have time to devde^ The early 
giandolar majaes appear b tbe aame locatkoa as 
the agiandular masaes and not daeahere They 


are formed from hvpaplaatk ductal cpalbcGuiD 
whldi baa bvaded the aoUd fibromtucida mas 
It would aecm that the glindntar developcocnl 
b a aecoodaiy phaac of hvpeplaibc prostaUc 
rrowth and not a primary one and fnruier tbat 


growth and not a primary one and further tbat 
tbe hyperpkitlc bbrcannscalar dwe baa bher 


Tbe primary fibranuaculaj nodule f«n»d in tie 
developcient of ao called proitatk hypertreyhy 
eJoady reaonble* ibc olertnc myoma m 111 tp- 
pcaiaoce muscle arrangemenl, and 
quahtica. Aa we ha\T atated bdore the fibro- 
muKolai nodules ocrur b greateal n otnfaqi near 
the vmonootanam. TheatncalosicaiaiSiitab* 
homoJegne of the oterta and a denrtd embryo- 
kgkaDy from the hlndlniaii duct mlem In 
U:^ eahaustlw Rudy of tbe onbryokgy cf the 
prosute, LowiJcy and ^\alVer both Rate that 
the nna^ fibers of the MocBcilaa duct lyRca 
pierce the poalmor urelhra near tbe ve na aep- 
tanom and entwine thesndves silh tbe rtgshr 
Qsacle fibers of the onthn (Fig z ) Sion the 
DUriee myccaa la derivTd fnss a sBXie crQ, nay 
not the primary jxosutlc tumor aho have it* 
origm b one tbe ipinde edh of the loser 
MDcBeriu dua lystm? It teems (air to usKroe 
that tbe Dlerine myxaxa and tbe pnmarr tciiaci 
of proRatJe overgrowth have a commoo embryo- 
lod^aalJgc. 

Thl* hypothesis can be acffwled bv two 
ctoervaljofM, cce cflnksl and the other erperi- 
mentaL CHnicaDy tbe wi geco not bfieouentlr 
aperieotes a difficult wprapuhic enodcatioo Le- 
csoae cf adheaioci b the poRcncr uielhi* The 
palhofogist, 00 gnmlning these specnneni, ootr* 
the fDcorporstioQ of tbe i- m u r Mo tanaffl »hh lie 
specimen. It is seU Inown to the cyttosecTiit 
tnat these tumors grow acanc dbtaoce <fiR*Ily W 
the verumonUuum. Tbe cipenlniental factw n 
this hypotbesb b fonnd b the rt^icrae cf tie 
tmes of the pcsttnor urtthia to hcmwial 
therapy \ an U ageoen jenkma, and othen m" 
DOteci a great thfciening oi the epf tbdhnn of the 
atiicle b rata and mcnleys after fnjeclico of tbe 
female bcvmonf Tbe nlnde cootibs tbe an- 
lage, an anatcmlca] Rmciure soci a* b 

m the nierua, where muscular fibers and flancr^ 

demenls are citraorcEnarilv EtmthT t bar 
iTv*i«l ageoU of the estrogenic aerie* It » rrs 
aaiiUc tfwn, t hypothecate that tbe pr nnE7 
oodale b tbe dmtfcpcieBt cf pitxullc “fP® 
trophy” baa for an anotomknl bub the mlagc 
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the Muellenan duct s> stem The acUvaUng pnn- 
ciple responsible for its growth may be some mem- 
ber of the estrogenic senes 
Tor further evidence of the possible influence 
of estrogenic hormones on fibromuscular and 
glandular growth, one must make reference to the 
fibro adenomas of the breast Here the pen- 
ductal and pen aamc fibromuscular element 
shows much h\T5erpIastic activity There is also 
a multiplication of the ducts and glands Ge- 
schickter’s v ork suggests that this lesion is one 
whose development may be due to an estrogenic 
factor WTiile the lesions of both the breast and 
the prostate are histologically bemgn, they are 
subject to malignant changes 
One should not be permitted to pass on m the 
face of these findings without reference to some 
of the older theories of the de\ elopment of “pro- 
static hj pertrophj' ” Guyon, Loeschke, Adnon, 
and Kausch, who are the main proponents of the 
arteriosclerotic theory, must admit that arteno- 
sclerosis does not always occur in individuals who 
arc suffering from benign enlargement of the 
prostate It is equally true that many patients 
who ha\e artenosclerosis do not have any e\a- 
dcnce of prostatic enlargement Rausch’s fanciful 
theory of artenosclcrotic inaohement of the 
arteries of tlie outer glands of the prostatic 
urethra seems dcfinitelv disproved by this serial 
section study Ciechanowski, Rothschild, Hirsch, 
and Greene and Brooks have fa\orcd an mflam- 
mator, thcoiy The infection, w hich is a frequent 
finding in cases of prostatic enlargement, pro- 
duces a local fibrous tissue de\ elopment w hich ob- 
structs the ducts and glands and causes them to 
become dilated and enlarged It is true that the 
'^erial study of mnn> prostates shows round cell 
infiltration and some c\ idencc of inflammation 
It IS likewise true that mana sections of surgical 
specimens fail to show ana changes due to in- 
flammation Cabot and Smith clearla demon- 
strate in the follow-up of men with histones of 
infection through middle life to the age of pros- 
tatism that there is less likelihood of the dca elop- 
ment of so called prostatic hjqjertropha in this 
group as compared wath a similar group of In- 
dia iduals who haa e nca er had prostatic infections 
The functional and constitutional theoncs of the 
dca elopment of prostatic enlargement are mter- 
woacn with hormonal arguments, and we haae 
not suffiaent positiae data to discu's them in- 
tclhgcntla at this time Further studies in em- 
bra ologa might gia c more positia e ea idcncc 
The neoplastic theon of enlargement of the 
prostate, although rejected ba Ewing, has certain 
phases m its faa or Tlie primary tumor resembles 


the uterme myoma, which is neoplastic and prob- 
ably has the same or similar structural ongms 
That a certam number, 12 to 20 per cent, of the 
surgical specimens removed for benign enlarge- 
ment show malignant characters is a well recog- 
nized fact The tissues which compose benign 
tumors of the prostate, both fibromuscular and 
glandular, are certamly not just enlargements of 
the existing elements but duplications by many 
times The pnmaiy' muscular elements mvite 
epithelial hyperplasia and development of glands 
similar in appearance to the glands seen m the 
normal prostate The term “h3q)ertrophy of the 
prostate” should be applied only to physiological 
mcrease m size of the prostatic gland without 
multiphcation of its components It is e\ident 
from this study that benign enlargement of the 
prostate in elderlj’’ men is not hj’pertrophied tissue 
but hyperplastic tissue which has a tendencj to 
develop from manj focal points, to grow wuthoul 
limit, and ultimateh to cause the death of the 
individual 


CONCLUSIONS 


1 The earlj phases of benign prostatic o\er- 
growth are found in the muscular walls of the 
postenor urethra m autopsj specimens 

2 The benign prostatic o\ergrowth usuallt 
passes through two phases of development 

3 The first phase is the de\ elopment of a fibro- 
muscular mass from the intramuscular stroma of 
the postenor urethra 

4 The second phase is the invasion of the 
fibromuscular nodule b}' the epithelium of a 
prostatic duct 

5 This epithelial proliferation develops pro- 
static glands and ducts of normal appearance 

6 The epithelial element oicrgrows the fibro- 
muscular element so as to make the full grown 
lesion appear glandular 

7 The glands in the posterior urethra and 
prostate arc not pnmanlj' in\ oh cd 

S The pnman fibromuscular nodule resembles 
the fibrom} oma of the uterus and ma\ be dem ed 
from a remnant of the Muellenan duct muscula- 
ture 

9 Benign o\ ergrowth of the prostate is h\'per- 
plastic tissue, not h^Tiertrophied tissue 

This 11 ork Ills made possible b; a grant from the Fluid 
Research Fund of 3 ale Um\ crsitj 
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PERIRENAL ABSCESS 

H G HAMER, M D , F A C S , Indianapolis, Indiana 


S UPPURATION in the fatty tissue sur- 
rounding the kidney is uncommon, espe- 
cially when one considers the frequency 
of surgical lesions within the kidney Be- 
cause of the dilBculty of diagnosis in the early 
stages and the fact that its pathology is still unde- 
termined, perirenal abscess is of interest not only 
to the urologist but to all those interested in 
medicine 

Confusion concerning the nomenclature anses 
from the fact that perinephntic abscess has been 
referred to as pnmarjq when it onginates m the 
perinephntic tissue, or secondary, when it ongi- 
nates in the kidney or some other focus Since 
there is much emdence to demonstrate that pen- 
renal infection is secondar> to infection in the 
kidney or in the surrounding organs or tissues, it 
would seem reasonable to regard all occurrences 
of perirenal abscess as secondary 

In classif\ung perirenal abscesses it seems logi- 
cal to call all abscesses mthin the fascial envelope 
of the kidney, or Gerota’s fasaa vhich de\elop 
from a pcrincphntis, true perinephnUc abscesses, 
whether they originate from an existing renal dis- 
ease, such as pjoncphrosis, nephrolithiasis or 
lulicrculosis, or cortical metastatic renal infec- 
tion, and all others which anse from infection of 
adjacent organs and tissues should be classed as 
false perinephntic abscesses, whether subdia- 
phragmatic, subphrcnic, or psoas 

Metaslabc infection of the perirenal fat with- 
out invoK ement of the kidnev is conceivable as no 
portion of the bod\ is exempt from such occur- 
rence, and a few cases hax e been reported in which 
no exidcnce of renal infection was found \Micn 
ab'^ecss occurs in connection with pa onephrosis, 
lilhiasis, or tuberculosis, the diagnosis is not 
difficult, as sxmptoms which point to infection in 
the urinar\ tract arc usuallv not wanting But in 
metastatic infection of the renal cortex diagnosis 
nn\ be diflicult and dclaxed, and often a pen- 
ncphntic abscess is the onh indication of renal 
infection 

It IS conceded that septic cniboli max find 
lodgment in the perirenal tissues just as in anj 
other organ, % ct the pioint has not been sufficicnth 
supported in cxadcnccs found at operation or 

m the \jrol*'rv hcfoir the Chmeal Coa 

o{ the \mcneat\ College of burgcon« 1 hihtldphia Octo’>cr 
lf>“ o 


autopsy to be convincmg beyond doubt The 
long penod of time from the locahzation of the 
infection to the time when diagnosis is made gives 
opportunity for heahng of sm^ cortical abscesses 
which might not be found even at autopsy, and 
less likely at operation 

Hunt’s finding of a renal source m over 50 per 
cent of his cases, in which an examination of the 
kidney was made dunng operation for penne- 
phntic abscess, is significant In operating for 
rehef of perinephntic abscess, examination is fre- 
quently and properly omitted as bemg an impru- 
dent procedure, which would only add to the 
dangers already present 

Cabot has called attention to the frequency 
and importance of cocac infection of the kidney, 
particularly in the milder cases He beheves that 
they are more common than is generally sup- 
posed, and are much more common than the sep- 
tic infarct desenbed by Brewer Spontaneous 
healing in these mild cases of coccic renal infection 
may occur and probablv often does occur The 
reaction of the kidney under the circumstances 
probably depends upon several factors, 1 e , num- 
ber and xirulence of bacteria, resistance of the 
tissues to the staphylococcic toxins, etc In cer- 
tain of these infections pennephntic abscess oc- 
curs Trauma may play a part but probably it is 
not so much of a factor as it was thought to be by 
earher wnters The frequency of unilateral as 
against bilateral occurrence may be due to some 
local condition, in one kidney a condition ma> 
exist which predisposes to infection, or, if the in- 
fection IS bilateral, a local condition in i kidncx 
max prexent its recovery 

The grouping of perirenal abscesses given by 
Fowler and Dorman is eminently satisfactory 
(i) Those haxung ongin m destructive lesions of 
the kidney , such as pyonephrosis, nephrolithiasis, 
tuberculosis, etc (2) hletastatic abscesses in 
which there is a history of a remote focus of in- 
fection in boil, carbuncle, paronychia, respiratorx 
infection, etc Cases which anse from foci of 
Ivmphatic extension, as from pelvic disease, can- 
not be excluded but probably form an unimpor- 
tant group (3) Those rare cases caused by direct 
cxtcn>;ion from suppuration in neighboring organs 
«:uch as retrocecal abscess, subphrenic abscess, 
and empv cma 

In the group sccondarv to cxisung renal disease 
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Qniiogial ttody otoilly fomlibci h^ifal 
□oitic CYidesct. The nxtuutk Ermp ti o{ mat 
co o cc ra became o£ tbc i cvqi ty « lymptona ted 
the d j fScp Jty of dIa(ZKifIi. la Um mtjoritr of 
cues the iUphykeoern* U the Infecting arnusni. 

The cUnl^ pictme of mp p or ttlre periMpho^ 
til i* rimnir to tfat d tente rcotl Infection. Siocn 
the pennephrldc tbicesi odginitei u t rale tn 
tn acute cortkal tbstx» cd the kidney It b 
Impoglble to dhtfogobh between the two In 
th^ catOeit ftagei. Bat when the acate itage 
hai paaied, dirc^ p>eriaej^tic abicea dlffcn 
toaiYcdly In Iti chancteriitki from chronic 
kmephrltk. Often no pen appean In the oi^ 
the mnetioQ of the affected kidney b not madt 
impaired, and the Infecting ofvaaica mar or 
may not be fooiid by culture of the orine from 
the dbeued kidney The characteemk ■ymp. 
Untu are pain tend^eu, fever of the leptk type 
and palpable man in the regioo of the kidney 
rhlB and fever mher tn the attack. The pain h 
generally ctaihned to the Wn, duQ mi char 
acter and Incretied bv merveiDenU of the body or 
ficboD of the leg of the affected ride. There may 
be namea tod -omlcing with po*an;ie kna of 
weight The patisit often bccociei prefouadly 
aeptic. The nunor m the kdn luar be ffoctnant 
and ootwDOTabla oo renratlocL 
]f drainage b deUyea the patiest may die of 
•epaia or the tbaceai may bmme chrauc and 
thm b the poaiibiBty that ipoDiaoeoui rec ov er y 
may occur br raptore of the abaceai throogb the 
•kin or Into one of the nei g hboring vbem or 
even by reiceptioD of the pui. 

DragnotU Is made osasilT on pfa^atcal findliiM 
the arologlcal stndy b often oegath'e, c^wciaBy 
in the metaiUtic groop of caiei. The eabteoce 
of kidney dbease, rneb u stone tnberculoab, or 
pyonephioab, wonkl direct sospfeion toward a 
fopporatire perinephilUf in the pr ei e c ce of pain 
cwtCFVtrtchral tenacToos, and tumor Urlnaly'da 
may or may oot gi e poxiti e e>ideoce t depradi 
trpoo the time It b taken and the cue eactdied. 
The foUowiM pofoti are of -ahze ro dfagooib 
(i) ^toTi c/ remote lUphylococcfc Infection 
*uch a* boil, cuhunde paronychia. Infected 
woond, and reipfratoiy infection (f) the cflnfcal 
coune of an obicnre lepab, hrgh Irococytoib. 
ficlet fence type of fever (3) the roentgenogram 
may ihow •c^otb with coocavitv of the spinal 
curvature toward the affected sioe obacoiatfoo 
of tbc reiitl area and of the margin of the paou 
nraide (4) coatovertcbtal pain and teDderneu 
(5) foDow or indefinite mass oo palpation in the 
whfch U innnoa-abio 00 respcatloo and 
ngiditt cf maide* 


Ferlreoa] abacea ihould be dogseaed tui 
drained ai early as posbDdIc In early casq sro- 
poratkn within or without the lattr cspiale cf 
tbc kMocy will show « hether {ts oiigtn b renal cr 
not. Butif theabsembof kcgataadlsg thepri- 
mary effort shook! be sbntf> to dnin It and lea e 
the treatment of other Icsxns for lubaecfiieut coo- 
odoatloo. The oecewitr for DcphTectcmy b 
determined by tbe ctnditico of the kid^ aso- 
ally it b wbe to poatpooe ncjirectcmT aalD 
drainage has leBevtd the sepsis. 


ftnoLUtT or CASu 

In the author’s aeries of 34 cases cf abscess tn 
the perirenal space there were to msbt and 14 
females. Tbcir sgti ranged from 10 to 6j years, 
the average was j6 )Tais. Arranged aeccrang to 
decades i appea r e d in the first, c tn tbe sect^ 
9 In the third, 6 in the fouitlu 5 u tbe fifth, 5 in 
tbc sixth, and 3 tn the serentn decade. 

The dnriboD of sytoptexns before dbgnoris 
airled from a few days to a year tbe average 
duration was 6 weeks. 

A hbtoiy 0/ possible predispailQg dbease was 
obtained In sy, IndDding fumnnlciM carbenrie, 
Infected wnund, amnSdlb, tonsCIiCb, mas- 
toldllia, Inflaena, leg uletr. infected bem» 
rboida, renal <*«icn>p«^ roal (eber 

culcisb, and urinary infection. Seventees b- 
vnlved the right side s the fcJt, and 3 were U- 
lateral In i the ride iirvtfvtd was not recorded. 

A history of pm lous ortnary ic/ectioo was eb- 
talsed In 5 wblda \aiied from toUd to wvtie, 
and induded cystitis- pyefltis, lithlasb, pyu- 
rphresb, and mbereuloab. 

Fercr was of the septic type In til llicsbe 
paln^ variable t u inn r miss, and costovertebral 
lendemess were present in ail patients. Leoct^ 
toris varied frean 7,600 to 31/500 and averaged 
5JOO. The bcmoglotfs was cnesfatentlT )o^ 
the avtran was 65 per cent. Tbe urine diowea 
pus and amumln in varbbie amoanls in t6 cstt 
XoentgaMgraphic examination In » 0/ tbc cases 
showed obscsratico of the border cf tbc psoas 
musde in 6. . , . 

Of the 34 patients all sreie operated unen i«l 
3 s of w handled of sepsia Autopsy in b«> to- 
tancea showed the origin cf tie perirenal abscess 
to be carbunde of tbe Udaej One 
operated upon reco •eird spontaneocsiy Oi 
operated upon J* recovered nnmptlT after dis^ 
age, and 4 wne Dephrectaenued liter for 
or inberoikpas pjTiocphrosli. Seven died m tne 

bos^tal rither of tepsb or canfisc dise^ Am^ 

these was a «s year oH male win died of 
Tbe autopsy showed multiple cortical absct«ei 
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of the kidney on the affected side In the case of 
a 55 > ear old female a filhng defect showed in the 
pyelogram of the affected kidney, m which a cor- 
tical abscess was found to be the cause of a 
pennephntic abscess In a 55 year old male a 
renal calculus perforated the renal pelvis and was 
found in the penrenal abscess Eighteen cases 
had definite evidences of renal disease in the form 
of pyonephrosis, lithiasis, tuberculosis, septic in- 
farct, massive cortical abscess or carbuncle, and 
multiple parenchjmal abscess In i case the 
abscess followed injury to the lorn In 3 cases the 
abscess was an extension of a postcecal abscess 
A 10 year old boy had an abscess beneath the 
sheath of the erector spina; muscle, probably a 
metastatic infection from a recent mastoiditis 

The infecting orgamsm was the staphylococcus 
in 18 cases, staphylococcus and streptococcus m 
8 cases, and staphylococcus, streptococcus, and 
colon bacillus in 2 cases In the remammg cases 
the type of organism was not recorded 

CONCLUSIONS 

1 Permephntic abscess of extrarenal ongin in 
most cases is the result of blood-bome infection 
to the renal cortex followed by cortical abscess 
ivith extension to the penrenal tissues The source 
of the infection is some remote focus such as car- 
buncle, boil, infected wound, or respiratory in- 
fection Calculous disease and tuberculosis are 
the most common causes of pennephntic abscess 
of renal ongin 

2 The infecting organism is usuallj one of the 
pyogenic coccus group 

3 The chief sjmptoms arc pain and tumor m 
the loin, with costovertebral tenderness, fever of 
the septic tj’pe, and high leucoev losis 

4 Diagnosis in the early stages is most diffi- 
cult Urological study is of value in the cases of 
pnmar> renal disease, but in most of the metas- 
labc cases positive urological evidence is lacking 

5 Roentgenograms may show a clouded renal 
area, obscuration of the border of the psoas mus- 
cle, and scoliosis 


6 Thorough dramage is emphasized In the 
metastatic type simple dramage is usually fol- 
lowed by prompt recovery In the type secondary 
to existmg renal disease nephrotomy or nephrec- 
tomy may be required Nephrectomy is usually 
postponed until drainage has reheved the patient 
of his sepsis 
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nrotogicil study ususlly fonuilM bdp^ul <U&(- 
QoiUc evideocc Tlie mecutAtic eroop of laoct 
cooccTB becuue of the icver]^ <3 tjmptoxas mod 
the (fifFttulty of rfli gT.fi t. In the msjonty o( 
cisQ the lU^yfococ^ U the [iifectln^ ornitlsm. 

“He cEok*] pjctnre of coppontlvc pedoephrf- 
tishduubj to that of sente raullnfecUon. Shocc 
the perioephiitk sbeem oriidinitei sa s mlc in 
AC scBte cortkml sbecen of the kidney It Is 
Impcadhle to dlstliig^aUb between the two In 
thm csiUest stages. But when the sente stage 
hxs passed, chm^ perinephride siwem eCffets 
maftfdly in iu chsiacterisUa fretn chnmk pye- 
Umphritk. Often no pus appears tn the urine 
the faitctfcc of the iriected kkloey k not miwh 
Impaired, and the iafectieg orrtfikm may or 
may not be fonod by cnltare of the onoc Irom 
the disea led kidoey The characteristic symp- 
toms are pain, teodemesa, fever of the aeptfe type 
and psipride mass In tiK regioo of the kidney 
Chm and fever usher in the attack. The pain Is 
genenilly cooEiKd to the Coin, dull aching in char 
aeter a^ Incresicd by movements of the body or 
Serioo of the Wg of the affected aide. There may 
be natget and vumiting wfth po^afbfe toaa tri 
weigfaL The petrest often becemes prefoesdiy 
septic The CDiaor la the loin ins', be d ctoant 
and DoQ-movable od respfisUocL 

If draiaage h iieii>v<c the patioit may Se of 
aeprit or the abscess mar bec o me chrow and 
thm IS the pcaifbiUty that ipooUaecRS i-e ujvq y 
may oecor b> rupture of the absccM through the 
iHn or into one of tbe neighboring ris c OT or 
even by resorption of the pui. 

Diapiosis is made usually oo pbyticai findinn 
the orologicii study is often negative e^wdally 
in the metastatic group of cases. Tbe exbtence 
of kidne> dkease such as stooe tuberaiioala, or 
pyooephrojis, woold tfiffd so^jicioe toward a 
sappurative perinephritis in the picsuxe of pain 
CDstovertebral tenoemeM, and tumor Uilnalyab 
mayormavnotghTpcwibvce^'idence tdepoidf 
upoQ tix time t a t^en and tbe care exerirised. 

Tbe foUowing pomis arc of value in dlarociiu 
(i) Histcay of remote staphjiococdc {njectioo 
such as boil, cartrancle, perooychia. Infected 
wotmd, and rmpiratoiy infection ( ) the cUnkal 
coarse of an obsenre sepsis, high (eucocytosis. 
{■cket fence type of frrer (j) the roentraigiam 
may show sewosk with coucavitv of th« spfnai 
anratiire toward tbe affected side obmiration 
<J the renal area and of tbe margin of the psoas 
muscle (a) costo%-crtebral fwin and taidernesi 
( 5 ) fullness or indefinite m««t oo palpatfon in tbe 
ffinl, whfch is fmmovahl* on respiration and 
ligiity of muscles 


Perirenal abscess ihoold be ^ 

drained as early as possible. Iq eiriy cases mp- 
peratioa aithln or withoot tbe faur cafNaie d 
the kidney srOl show whether its origin it rensl cr 

not. Bat if the abscess b of ioog staadliig the pri- 
mary effort should be simply to drain ft and Irai e 
tbe trtatacot of other Lesocis for subse^est con- 
slderatkci. Tbe necessity for nephrectcany b 
determioed by the cooeSrioD of the kkloey' an- 
ally it Is arise to postpooc nrpluTctoiny imdJ 
drainage has relieved tbe 


sinouaY or cases 


In the anthor s scries of 34 cases of abscra in 
the perirenal space there were » mala and 14 
fcmalea. Tbeir ages ranged from 10 to 65 tears 
tbe average was 36 years. Arrargcd acccrifioj to 
decades 1 tppesued in the first s hi tbe lecwd, 
9 In the thlm, 6 In the foorth, 5 In the fifth, 5 is 
the sixth, sod 3 In the seventh decade. 

Tbe durstke cf s}‘mpto(at before (fitgncsb 
varied from a few days to a year the tvengt 
duralks was 6 weeks. 

A history of posalhle predisporiog <£seate its 
obtiiDed In >5 bcloding furuocnloi^ cajtaade 
Is/ected woofid apccpdidtis, tceriOitk sas- 
tfthitia, Infipftaa leg ulcer, bfecled raoc 
tbfJHt i4wUii H i Atari* ttsaj calrelsa, renal taber 
cnioaii, and orioary lofectloB. Sereetees b- 
Tohptd the right side i> the left, and 3 were bi- 
hiosL la s ihesldetnTohedwunotrectrtlei 

A history cf previooi urinary fnfeetbo ru ob- 
tained la 15 which varied from rmW to levfre, 
and mduW cyaillis, pytiiUs, U t h fsds , pyu- 
oephrtsds, aod tuberculosa. 

Fever was of the septic tjpe in sD Bkerise 
pain variable tumor mass, and cnstoverttbfal 
tendemos were pcescnl m ail fwtlenti. Lcdccct 
toss ■aried from j boo to 31,000 and aveiifed 
15 50a The bemogloUn was coosiftenllT 1 ^ 
the aveTate was 6$ per cent. Tbe urine showed 
pul and sihnmfn fn variable amocrots in tb casea 
Rorntgesograihic exandnation In to cf the ca*3 
sbowM obscuratioti of tbe border 0/ tbe psou 


noscie in 6 , , 

Of tb 34 patients all were operated opoo wt 
t. of whom died of sepsis. Autopsy In both to- 
tanccs showed ibe ongia of the perirenal ahsfts# 
o be carboDcle 0 / the kidney One 
iperated upon re cu r ei cd spcotaneoaslv Of lb« 

peraied apoo 1 recovered pnanptJy ^ter 

ge, and 4 nephreciomlstd later fm 
c tuberculoas pyocephresis. Seven <Eed a 
osplial dtber of sepsk ot cardiac dbea^ Aa^ 
beae was a 6j >Tar oW male who <Eed of >7*^ 
The autopsy sbowed multiple cortical absent* 
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IS a vastly important link in the sewerage dis- 
posal of the body, it is finely adapted to play its 
part of unnary reservoir, it mtermittently 
empties itself, thus allowm^ undisturbed sleep and 
umnterrupted work, its hnm^ cells resist secretion 
of unne, but if its function is disturbed or inter- 
rupted, senous results ensue 

If these cancers grew on the surface of the body 
instead of m the bladder, cure would be com- 
paratively simple It IS their position m the 
bladder which causes difficulties These diffi- 
culties, however, should not be insurmountable 
with the most efficient of aU instruments devised 
for the surgeon, the c3^toscope, and with the 
various devices at our disposal for exammation of 
the bladder, kidneys, and ureters An accurate 
estimate of the changes in the bladder, ureters, or 
kidneys caused by the tumor should overcome 
many of the obstacles of the internal position of 
the tumor 

There are, as far as I know, only two methods of 
dealing with true bladder cancer One is the wide 
surgical removal as practiced and pubhshed by the 
late Edwm Beer and Verne Hunt, and the other 
method involves various forms of irradiation It 
is not withm the provmce of this paper to discuss 
the former 

Irradiation comprises external irradiation by 
means of high voltage roentgenographic machines 
and irradiation directly apphed to the tumor by 
means of radium Because most bladder tumors 
are radio-msensitive, high voltage irradiation has 
been of httle value to date in the treatment of 
bladder cancers 

When we know more about handhng the 
1,000,000 kilovolt machmes, we may have a 
valuable aid m treatmg the worst t}^e of bladder 
cancers, namely, the highly mahgnant and exten- 
sively mfiltratmg type At the present time we 
are able to control by mtrmsic irradiation only 
about I out of 4 of these cancers 
I have analyzed 2 recent reports of the high 
voltage treatment of bladder cancers, that of 
Wirth, of Seattle, who used an 800,000 kilovolt 
machme and that of Dresser and Rude, of 
Boston, who used a 1,000,000 kilovolt machme 
Both report interesting and significant results and 
some control of mfiiltratmg tumors The latter 
noted that if the high voltage be used properly the 
general reactions of patients are less than with the 
200,000 kilovolt machme In all of these reports 
the controlled patients have been observed less 
than 3 years 

Dean and the author have reported on a 
patient with a large mfiltratmg bladder cancer, 
grade m, radioresistant, treated with the 800,000 


kilovolt machine We wrote as follows “At 
present thirty months after admission patient 
looks and feels well Gained thirty pounds, 
bladder looks normal No rectal mduration ” 
Yet this patient died years after first seen 
from extensive roentgenographic slough of the 
suprapubic region Future work will be necessary 
to clarify the position of high voltage roent- 
genotherapy m the treatment of bladder cancer 
Radium treatment with all its disadvantages 
seems to me to be the most useful of aU methods 
in the treatment of bladder tumors It is flexible 
and can be used repeatedly through the cystos- 
cope When properly used suprapubicly, the 
immediate operative mortahty should be around 
6 per cent, or about half that of surgical removal 
The implantation of radon seeds mto a cancer 
covenng the ureters causes less disturbance to the 
kidney function than the operative removal and 
re-implantation of the ureter mto the bladder If 
total cystectomy be excluded, radium can cope 
with much more extensive tumors than can 
surgery 

SUMMARY OF S YEAR RADIUM RESULTS 

Up to and indudmg the year 1934, all pnvate 
patients treated by radium have been mcluded in 
this report These cases, 228 m number, have not 
been selected but have been consecutive cases 
which represent a cross section of bladder cancer 
If the tumor has been confined to the bladder, no 
matter what its size, an attempt has been made to 
control it by radium Both the cystoscopic and 
suprapubic methods have been used 

In order to compute the percentage of 5-year 
cures these 228 cases have been divided mto 2 
classes, 40 mdetermmate and 188 detenmnate 
cases The latter were used only to compute the 
5-year results In the detenmnate cases there are 
2 groups There are 71 patients who proved to 
be cured of cancer for 5 years, the second group, 
or II 7, are those who died of cancer or who were 
lost track of In the mdetermmate class, there 
were 14 patients not treated by radium but in 
whom some palliative operation had been 
necessary Twenty-six patients in the mdeter- 
mmate group with bladder cancer had been cured 
but died from some other disease or were lost 
track of before the 5-year penod had elapsed 

Among the detenmnate cases 71 patients or 
37 8 per cent were well for 5 years, 117 or 62 2 
per cent died of cancer Therefore, the per- 
centage of 5-year cures is almost 38 per cent 

Of the 228 cases 90 patients or 39 4 per cent 
had papillary cancer and 138 or 60 6 per cent had 
mfiltratmg cancer No specimen was obtamed m 



END RESULTS OF CARCINOMA OF THE BLADDER 
TREATED RADIUM 
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CCO^ING to lie igt? rcpcct ol Iho peifotU of ytww tlgulSaat and periupj bn- 
i DivUion of Mul SuUitia o( the portMt lad^ h*\T bm uuetrlbed, tienoiillr 


Bnroa of tlie Ceoma thm were oot foCowed u*f 
. 1+4 774 death* Inxn aacer of which Tobeiwdfe^ll 


jd finally forfotten, 
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... 74 death* inxn oncer of which Tobeiperffe^lIeodd!b*tim£o*mooo*TtpifT«B 
4.65 or 3 per amt were doe to cancer of the lheMt.au]Ho*jJljdacniiitdT(fc*3tt«rd,pU^ 
bladder "nii* percentafit I* about ooe-half 0/ and feted varioca bladder tenon In tWr proper 


bladder Tib percentafit b about ooe-half 0/ and feted vadoca bladder tenon In tWr proper 
that of cancer of the pTMtate, or 7 39 per amt, and clajdficadon-ThliwaidciieKm J5yean**ixm 
cne-qturter of that 0/ cancer of the trreiat which inaln tnwm were then papfflona jwpfllary card 
h ^^3 per cent. Deana, and Infill raihij ra m urn lu tiii 

The roolt* from 4 atJei have been tabulated have ttnmbkd over the of a fooith 

and the percentage* of all cate* of cn a cer coder group the naJJgnant p>fJTlfyTw orpaptBotna with 
trea-tment with primary cancer of the Madder are u-patal cclK Uowevw after a peded d oxer 
as foCowi Atlanta, 1 9 per cent Dettoft, 1 6 per tarn Erepfo^ nroiewut* have dmpfified mattm 
cent HtUbur^ 3 5 per cent and Chicago, 4 i and placed iejennSerpapflJajyaudcooB. WHh 
per cent- Tbeae figme* are for the caleodar >ear rare cxttp tlana they Dchave cfinlcally ELe 
of ifj? pwpiDaty cardooma and he who ccataalen them 

At the preant tlae then are 00 reliable nch playa safe. ^ et at a recent meeting of the 
estimatrt ot the total nmnber of aO cancer aues Aaencan Croloflcal AnociaticD grave dew *u 
In the United States various etthnates have been rabed. It wu •ogjEsted that tb*-** ■biplca] 
made, most of ahkh range from goo +00 to papQkma* veTenomomBahgnafitthupapCQo- 
deopooceaiei If theseesthnatei areatall correct ms and might be treated Eke the latter saaely 
and If the percentages quoted for the 4 dde* bold by fulguntkcL 

true for the entire coenti) there would be from S«ne yean an Cocnscfler and Snasch fm 
i3/»o to *0,000 cases of cancer of the Madder Tbe Mayo C£alc puMisbed tbe roailti of da 
Tats U very rough esdoute and ouinot be te> thensy cd 17 patirDU with tncpenble tod aou- 
garded in any *0010 as an ceSdai statement resectable bladder caocera Tbeygotanastoobh- 

Serlous and penhtent work In ccBtrolQnf big 8S per cent 5 year out*. Thia ha* oertr been 
bladder cancer began perhaps *5 years ago. The dupheated Tbe results, u far as I know hs e 
method* used have been wldefy divergent aitd not been checked and they have never been 


method* used have been wldef? divergent aitd not been checked and they have never been 
ooly loosely ilandaidixed Tbe pawing yean followed op 

bare teen many adraece* the most important of S' tae. 35 years ago, es i a bH s hf d that papflkm 
which icema to be the reaUmtion of the acn ciu ar i c w could be cootrolled by the cvstoacoplc applkauat 


of the diaeaae and tbe dlficnltfes besetting its of heat. Beer 


coQtrol- 

Tbe work of control has hod case 


oUed by the cv'Hoi 
popohuized tnla b 


method. Ndtber Beer nor anycoe else cccaidertd 

It that the fulguiatloo ce beat mrtbod cckU b e ap- 
ig nUfd 10 Modder cancer with any bepe of entt 


has bed periodJcaBy Interrupted bj' eoo/miag lo blodder cancer with any bepe of we 

period* of Im pot eoCT ilethoM bare been triei Heat has long beep discieditcd a* a means 
found tnriiVfpp<tr ducarded, and calmly retaiDca ing with any canctr M c all remember thero^ 


found trini 4 «^mir discarded, and calmly retaiDcd fag with any cancer M c all ri 
to after a petW of focgelfolnesa. £x^ palho- cautenr operation f« cancer d 
L, gUni rbtmfmtlnns havo been TTtafl^ generally Yet the popuiarity' of 

accepted, then discarded fa pul aj fanpenect, and operaiioo for bypertrephied p 
brought to Dghl and prociinence year* later urethral bstrumoat has bed 
iOitaten treatment* have been pemted fa ovw tteiOTt to destroy bladder a 
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cautery opera tioa f« csnrrr d the utrnne lpvIi. 
Yet the popuiari^ of the tranmifthral 

operaiioo fee bypertrephw proatatd 
urethral InstrunKnt has bed used widely “ “ 
ttempt to destroy hisdder caacera, and I tbun 
we wiU aD be toanewhat aghast to cemider the 5 

year results of this rnctboi 

The (fl£6cnJt> fa mccaefvUj treodeg a 


PrwttndmthtUnAy iTTBg mi»b^ ^iW.C>A^C «w 4a Jo temil organ *iiJ± u tbc bladder 003*^ 

these cycis of cStefcm and doobt Tbs Madder 
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Marcello Malpighi (1628-1694) Supplied missing fact m Harvey’s theory 
of the circulation of blood by discovery of channel of blood from artery to 
vein, founder of microscopical anatomy, persecuted and molested by men 
who had remained disciples of Galen, physician to Pope Innocent XII 
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FETAL SWALLOWING, GASTRO-INTESTINAL ACTIVITY 
AND DEFECATION IN AMNIO 


An Experimental Roentgenological Study in the Guinea Pig 

R F BECKER, M S , W F WINDLE, M S , Ph D , E E BARTH, M D , and 
M D SCHULZ, M D , Chicago, Illinois 


T hat ammotic fluid may be swal- 
lowed by the fetus and that it may 
serve some nutritive function in the 
growth process durmg intra-utenne 
existence is not a new idea Ever since Preyer’s 
account m 1885, vanous investigators have 
discussed the possibihty but, until recently, 
we have had very httle experimental proof 
that swallowing of ammotic fluid is a normal 
physiological function of the fetus 

In his Physiologic dcs Embryo, Preyer wrote 
“That ammotic fluid is a food for the fetus is 
certain, but if it is not swallowed plentifully, 
it contributes little to nourishment beyond 
mere water feeding, a fact which follows from 
Its slight specific gravity ” Minot was essen- 
tially m agreement with Preyer in regarding 
the ammotic fluid as the chief water supply of 
the fetus He summarized the work of Need- 
ham, Haller, hlonggia, Doederlein and others 
who pointed to the presence of epithelial cells, 
lanugo hair and vermx caseosa m the digestive 
tract as endence indicative of the swallowing 
of ammotic fluid 

From the Dcparlmenta of \natom\ and Radiologj North 
J. ni\*cr>it\ Medical '^hool 

was aided bj a grant from Child Neurolc^ Research 
(rnedsam Foundation) 


Other evidence in the past has come from 
vanous types of injection experiments These 
have been largely indirect in that chemicals or 
dyes injected into the maternal blood stream 
were sought for in the ammotic fluid and m 
fetal tissues Of late, direct injection into the 
ammotic cavity has been used Preyer re- 
ported such experiments, but the object of 
them was to determine the source of ammotic 
fluid rather than to seek proof of fetal swal- 
lowing Nevertheless, an analysis of some of 
these investigations (5, 8, 15, 23) seems to in- 
dicate that fetal swallowing occurred often 

In order to find out approximately how much 
the fetus urinated into the sac, Fehlmg ad- 
mmistered sodium sahcylate or potassium fer- 
rocyamde twice daily to pregnant women near 
term In 3 of 17 such cases, he found the po- 
tassium ferrocyamde in the ammotic fluid but 
the urea content of this fluid was less than i o 
per cent Furthermore, he was unable to pick 
up potassium ferrocyamde in the first unne 
passed by the newborn although it was present 
at the second urination in 3 cases Sodium 
salicylate was readil} obtained m the first 
unne of the child 

Fehhng’s work suggests that the fetus may 
have swallowed ammotic fluid and in this 
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Other evidence m the past has come from 
vanous types of injection experiments These 
have been largely indirect in that chemicals or 
dyes injected into the maternal blood stream 
were sought for m the ammotic fluid and m 
fetal tissues Of late, direct injection into the 
ammotic cavity has been used Preyer re- 
ported such expenments, but the object of 
them was to deterimne the source of ammotic 
fluid rather than to seek proof of fetal swal- 
lowmg Nevertheless an analysis of some of 
these mvestigations (5, 8, 15, 23) seems to m- 
dicate that fetal swallowing occurred often 

In order to find out approximately how much 
the fetus unnated into the sac, Fehlmg ad- 
mimstered sodium salicylate or potassium fer- 
rocyanide twice daily to pregnant women near 
term In 3 of 17 such cases, he found the po- 
tassium ferrocyamde in the ammotic fluid but 
the urea content of this fluid was less than i o 
per cent Furthermore, he was unable to pick 
up potassium ferrocyamde in the first unne 
passed by the newborn although it was present 
at the second unnation m 3 cases Sodium 
salicylate was readily obtained in the first 
urine of the child 

Fehling’s work suggests that the fetus may 
have swallowed ammotic fluid and in this 
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m a nn er obt*iiied the chcmicalj which were 
fexmd in the urine of the uewbom. It b not 
DcccMarj to condude that they were pasted 
into the amnloUc flatd at a product o( fetal 
onnation. Rather the aalti could \Tiy well 
ha\T arrivTd In the a mni otlc fluid by way of 
the placenta and fetal blood itream and dif 
fused through the fetal membnmea. 

Zunta (33) injected an equeoua Bolutfon of 
todium mdigotulphate into the jugular velo 
of pregnant rabbita, 1 ct\ thoilly Diereafter 
the amniotlc fluid became colored blue a] 
though DO part of the fetut neither the kid 
DCj-a Dor the uni>e in the fetal bladder coo 
talned a trace of the dj-e. To make doubU 
lure that ito d\‘e patted into the amnlotjc tac 
via the fetua acA-crol fctusei were kDlcd /» 
amnh by injecting than with coomitrated 
potataium hjiirocide before the was lotro* 
diiccd into the mother t vein A(pdn the aame 
blue color appeared In the amniotk fluid. In 
timllar eipcrimentt ISTener (15) demon 
strited that oq 1> the maternal aide of the 
placenta and the fetal membraoea became 
colored b> the injected matenah The fetal 
placenta remained UQColored. Slmilarl} Rru 
kesberg conabtentJr demoojtrated the prea* 
ence of potaasum iodide In the amolotlc fluid 
bat only ocouionalls ta the fetal kJdoej after 
admlalstration b^ moath to pregnant women 
near terra 

In none of these eiperunenU waa injection 
made directl\ into the ammo tic uc One of 
the earlical direct Injection esperfenenta U that 
bj wiener (16) w^ cndeaN-ored to deiDon' 
•tiate fundJorud resorption Irv the fetal In- 
testinc He introduced a 5 to o per cent tolu 
tion of raMiim ferrootnide into the amnxitic 
ca it% of rabhit and dog fetuses Two to 3 
hours later tests were made with feme chlo- 
ride and the chemical found in all the fetal 
tissues, cspedallv the walls of the stomach. 
intestiDcs, raoenterN kidoeA and sbn He 
thought the fetuses were nmHowing actfvelv 
and rtgulari> and that absorption could ha\T 
taken place bv the stomach alone but poa- 
tibh did al*o occur through the skin and sur 
face of the umbilical cord 

In gji liisJockj demonstrated that col 
Wdal (h-es, such aa tr\-pan Hue when injected 
dunng the latter put of prrgnanci into the 


amxuotlc ca%ttv of guinea pig and cat frtuvi, 
were absorbed hr three routes through the 
gastro-lfttestmal tract by nraHowing b> upi 
ratioa Into the respirator) trad or ^ dJ 
fasKn through the amnion. 

It it has been difficult to make a case for 
fetal awaUowing upon the eiijeoce from ia- 
direct Injection ciperimenta, the answer to the 
qoestioa is still not cntirel) cootaiaed m the 
work of VNTcDcr (16) and Utslocki Both In- 
vestigators cmploved a general anesthetic and 
performed laparotomies in which nunipiila 
tkra of the uterus and Its cootents u often <m- 
avoidtbJe Hence granting that twiBocing 
did occur nnder su^ condltiona, one Is not 
justi&rd m assuming that it a a norauJ phv 
flologlcal function of the fetus. U e have d:>- 
oiased effects of anoxemia on fetMl hchaiiof 
dsewhert (18) 

DeSnoo in 1937 described an lagcnlcra 
treatment of polyhvdramnion b) apparenth' 
acwleratmg lie swaflowing of anmiotfe fhiio 
He reported having successfuDi treated scr 
mj wDcneri b) Injecting 80 cubic centlmeterv 
or more of a ucchann solobon of 50 tahiet 
atrength into the amniotk cavity dler first 

withdraw ing an equal voiumr of amniotk fluid, 

Theae injections direct!) threm;^ the tbdere 
tnai wall of the mother were p^onaed with 
Utile djfficultN under local anesthesia. The 
girth of the materoa] abdomen gradoallr de- 
creased ai did the dotaoce frocn the simpin t» 
pubis to the xJpboid process. PrevioDS riup- 
toms such as d)Tpoen and oethopoea disi^ 
peared and the fetua once again became pal 
pable hv baUottement The infanti delivTred 
were iKmnal in even respect. Saccharin »» 
found In the blood of the umbilical cord and in 
the first urine of the child DeSiwo atlribatm 
the reduction o/polvhrdrammon loan incrct^ 
Incideiice of swallowing 1* amnh borognl 
about b) the presence of a sweet •^bunlas-lB 
a single case in which no reduetkm foJIo^ 
such treaUaent an apparentl} 
was dclATred onl\ to wane and die on ^ 
teenth da> as a result of an atretic csopaaga 
Using the same tecfaniqae DeSmw 
quentlv Injected metbylet>e Wne Into tbc 

otic carity along with the ucchann A per 

td Ifm nw ^ S»1 ■ •• •• ^ 
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manent catheter was inserted into the maternal experiments was probably nearly normal From 
bladder and unne samples were collected regu- the standpoint of suitability of the injection 
larly In this way any dye colonng the unne mass, colloidal thorium dioxide is a better ma- 
would give some indication of the rate and regu- tenal than strontium iodide It is beheved to 
larity of swallowing in amnio The dye was be practically inert physiologically and is not 
readily absorbed in the fetal intestine, earned absorbed in the intestmal tract Since it casts 
into the maternal blood through the placenta a good shadow on the x-ray films, its passage 
whence it was excreted by the mother’s kidneys can be followed easily at all times Unfor- 
The fetal membranes were found to be imper- tunately the progress of the swallowed fluid 
meable to the dye The quantity of methy- was not observed over long periods of time by 
lene blue excreted by the mother vaned from Ehrhardt and Menees Nor has there been 
time to time as the amount and concentration any attempt to discover just when swallowing 
of the maternal unne vaned Sometimes it and gastro-intestinal activity begins in fetal 
would appear early after injection, in other in- life AU the fetuses studied were near term ex- 
stances late Off and on, no dye was found in a cept Ehrhardt’s i case In other words, there 
urine sample, only to appear again m a sue- haS been no genetic approach to the problem 
ceeding sample It follows that the fetus did of the development of swallowing and gastro- 
not drink regularly but only at intervals intestinal motility wawnno by roentgenological 
Wlhen the women were questioned, there methods Studies in the past have approached 
seemed to be a correlation between amount of the developmental problem m other ways but 
fetal movement and strength of coloration of most of them were carried out under condi- 
the urine DeSnoo concluded that “appar- tions of at least partial asphyxia, a fact which 
ently the child sleeps for many hours in ulero must be considered when applying the data to 
and, becoming wakeful, it begins to move and the state of visceral motility in the normal 
to dnnk the sweet ammotic fluid ” undisturbed fetus in iitcro 

Ehrhardt recently reported an interesting In human fetuses, movement of the stomach 
experiment He injected 8 cubic centimeters musculature may be implied from the presence 
of thorotrast into the ammotic sac of a woman of ammotic constituents in the meconium as 
6 months pregnant Fifteen hours later, after early as the fourth or fifth month Several 
a hysterectomv, x-ray films of the fetal mem- workers have observed gastnc motihty directly 
branes and their contents revealed beyond any when the stomachs of mammaban fetuses were 
doubt that the thorium was concentrated in exposed To what extent asphyxia induced bv 
the stomach and small intestines Ehrhardt experimental procedures influenced these 
was probablv not aware that Menees and his movements has not been determined 
co-workers had previously obtained similar Tam reported gastnc movements in rabbit 
but less striking results after replacement in- and human fetuses, and observed that adrena- 
jections of strontium iodide in 21 human sub- lin accelerated such activity in the rabbit but 
jects Some of their \-ray films indicated retarded it in the human Fnedman obsen^ed 
swallowing by the appearance of a stomach stomach motility m 58 millimeter cat fetuses 
shadow The strontium iodide was absorbed Windle and Bishop (19) noted spontaneous 
rapidly, decreasing in density in 4 to 5 hours gastnc movements m 35 millimeter cat fetuses 
From the foregoing studies, it becomes m- (roughly comparablewith the 12 week human) 
crcasinglv exndent that the fetus normallj' By 70 milhmeters the behavior of the stomach 
swallows fluid m ammo The use of a local appeared no different from that found in un- 
anesthctic, if it altered conditions at all, prob- anesthetized kittens a da\ or two old (120 to 140 
ab y did not upset the normal physiological mm ) Rhx thmical penstalsis began on the 
balance vi ulcro as much as would a general fundic side of the pyloric antrum and spread 
anesthetic When laparotomi uas avoided over the pylorus Rapid emptying of the 
and replacement injections used, the effects of stomach into the duodenum v as encountered 
increased pressure in the sac were minimized 

Hence the condition of the fetus m these later ■" human ^ubjcct-t ha'; 
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manner obtained the cbemlcali irblcli were 
found In tbe urine of tbe newborn It b not 
r>ccettar> to condudc that they were puaed 
Into the arnntotic fluid as a pr^uct of fetal 
urination Rather the »alts could \Trj well 
have arn\‘ed in the uranjotic fluid b\ waj of 
the placenta and fetal blood stream and dlf 
fused through the fetal mcmbranet. 

Zunta (aj) injected an aqueous aoluUon of 
sodium indigosulphate Into the jugular vein 
of pregnant rabbits \cr) shortlv thereafter 
the amniotic fluid bectm colored blue al 
though DO part of the fetus, neither the kid 
neji nor the urine in the fetal bladder con 
tained a trace of the d\T To msie doubly 
sure that do djT passed Into the ammotlc sac 
^•^a the fetus, se^rral fetuses were killed i* 
amnle by Injecting them with concentrated 
potaairam bjtlroTide before the di'e was Intro- 
duced into the mother s \tuv. Again the same 
blue color appeared In the amniotic fluid. In 
similar experiments, Wener (15) demon 
itnted that oolj the maternal ride of the 
placenta and the fetal membranes became 
colored by the Injected miteriaL The fetal 
placenta remained uncolored Slfnllarij ELru 
kenberg comistentlj demonstrated the pres- 
ence of potaalum iodide in the amtuoUc fluid 
bat only occarionall) in the fetal kidsey after 
admimatration br mouth to pregnant women 
near term 

In none of these esperiments was mjection 
made dlrcctlv Into the amniotic sac One of 
the carilcft direct injection experiments U that 
bv UTener (16) wto endeawjred to detnon- 
strite functional resorption bj the fetal In- 
tcstiDc He Introduced a 5 to opercmtaolu 
tion of caJaum ferrocj'anidc Into the amnlolic 
cavit\ of rabbll and dog fetuses. Two to 3 
hours later teats were nvadc with ferric chlo- 
ride and the chemical found in aB the fetal 
tissues cspeciall\ the walls of the stomach. 
Intestines, mesenterj kidoo and skin He 
thought the fetuses were swallowing actl\Tly 
and regularl\ and that absorption could have 
taken place bj the stomach oloiie but poa- 
slblN did also occur through the skin and sur 
face of the umbQical cord 

In 19J1 ^Tslocki demonstrated that col 
loidald'ca such as tnpan blue when injected 
during the latter part of pregnano Into the 


amniotic ca\nt\ of guinea pig and cat fetuses, 
were aboorbed bj three routes throng the 
gastro-lntestmal tract bj swallowing, by uri 
ration into the respiratory tract or b\^ 
fusion through the ammon. 

If It has been difficult to make a fsw lot 
fetal swallowing upon the csidence fr«n b- 
dliect Injectwfi eipcrunenti, the ansa cr to the 
question b stiH not entirely cootahied In the 
work of WTencr (16) and \\TslockL Both b- 
vestigators cinplo\-ed a general anestbetk and 
perfonned laporototnics In which manipob- 
tion of the uterus and its contents Is often im- 
avoidablc Hence granting that swaDowliig 
did occur under sudi conditions, one b not 
Justlhcd In assuming that it b a DOnnil 
sioloflcal fimclion of the fetus. \\ t ha« 
cussed efi'ects of anoxenfla on fetal bchavloT 
elsewhere (18) 

DcSdoo In 1937 described an mfeniooi 
treatment of polj-hvdramaicin bj appaimtlr 
acoieraUng tie swallowing of amniotic flaal 
He reported having increidull) treated lev 
eial women bv injw^g 80 cubfe centtoeteo 
or more of a aactharin soluUon of 50 tablet 
fUtngth into the amnioOc cavity after first 
withirawingan etnial volume of amniotic fluid 
Theae Injecuons directly throng the abdom- 
inal wall of the mother were performed with 
bttle difficulty under local aneatheala. Tbe 
girth of the malcmal abdomen mdaiHy 
creased as did the distance from tlw ivttrpliMb 
pobU to the xiphoid process. Prtrrioijs synip- 
toms such as d\'spwea and orthopnea tbiap- 
peared and the fetus once again becaB y pah 
poble by baDottement The infants deUverra 
were nonnil In CN-en respect Saccharin »» 

found In the blood of the umbilical cord a 
the first urine of the child DeSnoo attribuW 

IhcredoctioDofpoiyhi-dramnkmtoanlDcre^ 

mddence oi swaUowing ja «waw 
■boot bj the presence of a sweet stimui^ m 
a single case in which im reduction 
such treatment an apparentl) 
was delivered onh to wane and die oo ^ w 
teenth da\ as a result of an atretic esopfug^ 

Uamg the same technique De^noo lub^ 
qucnllv Injected meth) lene blue into ^ 
olkcaritj aiotig with the saccharin. " 
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manent catheter was inserted into the maternal 
bladder and urine samples were collected regu- 
larly In this way any dye coloring the unne 
would give some indication of the rate and regu- 
larity of swallowing ammo The dye was 
readily absorbed in the fetal intestine, carried 
into the maternal blood through the placenta 
whence it was excreted by the mother’s kidneys 
The fetal membranes were found to be imper- 
meable to the dye The quantity of methy- 
lene blue excreted by the mother varied from 
time to tune as the amount and concentration 
of the maternal unne varied Sometimes it 
would appear early after injection, in other in- 
stances late 05 and on, no dye was found in a 
urme sample, only to appear again in a suc- 
ceeding sample It follows that the fetus did 
not dnnk regularly but only at intervals 
When the women were questioned, there 
seemed to be a correlation between amount of 
fetal movement and strength of coloration of 
the unne DeSnoo concluded that “appar- 
ently the child sleeps for many hours tn ntero 
and, becoming wakeful, it begins to move and 
to dnnk the sweet amniotic 5 uid ’’ 

Ehrhardt recently reported an interesting 
expenment He injected 8 cubic centimeters 
of thorotrast into the amniotic sac of a woman 
6 months pregnant Fifteen hours later, after 
a hysterectomy, x-ray films of the fetal mem- 
branes and their contents revealed beyond anv 
doubt that the thonum was concentrated in 
the stomach and small intestines Ehrhardt 
was probably not aware that Menees and his 
co-workers had prc\nouslv obtained similar 
but less striking results after replacement in- 
jections of strontium iodide in 21 human sub- 
jects Some of their \-rav films indicated 
swallowing bj the appearance of a stomach 
shadow The strontium iodide was absorbed 
rapidlv, decreasing m dcnsitv in 4 to 5 hours 
From the foregoing studies, it becomes m- 
crcasingh evident that the fetus normally 
swallows fluid ill ammo The use of a local 
anesthetic, if it altered conditions at all, prob- 
abh did not upset the normal physiological 
balance iti utcro as much as would a general 
anesthetic M hen laparotomi was avoided 
and replacement injections used, the cflects of 
increased pressure in the sac were minimized 
Hence the condition of the fetus in these later 


experiments was probably nearly normal From 
the standpoint of suitability of the injection 
mass, colloidal thonum dioxide is a better ma- 
tenal than strontium iodide It is believed to 
be practically inert phj'^siologically^ and is not 
absorbed in the intestinal tract Since it casts 
a good shadow on the x-ray films, its passage 
can be followed easily at all times Unfor- 
tunately the progress of the swallowed fluid 
was not observed over long periods of time by 
Ehrhardt and Menees Nor has there been 
any attempt to discover just when swallowing 
and gastro-mtestinal activity begins m fetal 
life All the fetuses studied were near term ex- 
cept Ehrhardt’s i case In other words, there 
has been no genetic approach to the problem 
of the development of swallowing and gastro- 
intestinal motdity in ammo by roentgenological 
methods Studies in the past have approached 
the developmental problem in other ways but 
most of them were earned out under condi- 
tions of at least partial asphyxia, a fact which 
must be considered when applying the data to 
the state of visceral motility in the normal 
undisturbed fetus in ntero 

In human fetuses, movement of the stomach 
musculature may be implied from the presence 
of amniotic constituents in the meconium as 
early as the fourth or fifth month Several 
workers have observed gastnc motility directly 
when the stomachs of mammalian fetuses were 
exposed To what extent asphyxia induced by 
experimental procedures influenced these 
movements has not been determined 

Tam reported gastnc movements in rabbit 
and human fetuses, and observed that adrena- 
lin accelerated such activity m the rabbit but 
retarded it in the human Friedman observed 
stomach motility in 58 millimeter cat fetuses 
Windle and Bishop (19) noted spontaneous 
gastnc movements in 35 millimeter cat fetuses 
(roughly comparable with the 1 2 w cek human) 
70 millimeters the behavior of the stomach 
appeared no diflerent from that found in un- 
ancsthetized kittens a dai ortw'oold (120 to 140 
mm ) Rhi thmical penstalsis began on the 
fundic side of the pyloric antrum and spread 
over the pilorus Rapid cmptinng of the 
stomach into the duodenum w as encountered 

Wledonol wuh to Implj that «afct\ of use in human nuhjccU has 
bwn proved 
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lo)ectlae ud bdon tbe («m. 

Vt e h&Te r«ccnti> otttervTd nmflar moUUt) (n 
Itte alt /(tusn. Tbe rapid pawt^ from the 
itomach to duodeoara ii ail more ap- 
parent If tlie fetua has fTalknred air dunog 
deliver) The bubblea can be foOcrir^ readily 
through the transparent gut wall One of the 
present author* F ^\ ) has occastonalh seen 
regurptabon of the itonuch contrnU dunsg 
the last third of gestation in cat fetnses. It 
seemed to be accompanied b) marked reaper 
ator> effort and probabh was caused b> resplr 
atof) compretoon of the abdominal conlmta 
Uiing the balloon tcduuqne Carlson and 
GInshurg recorded %^go^ou» and frequent 
hunger coo tractions In 8 to ioda\ prcinaturrlv 
delivered puppie*. 

bmcc Pre)-trsre\'ic!Tofthefufa;ect In 1885 
little has appeared in the Lteratu/r concmang 
fetal Intestl^ mcFtihlN 101907 \aoasc(2i 

U 4n tM tT Ti|— I !•■■■ 

MI |-|1 IbVJ W aerw m tWfcH ll* MMM 


32) reported aperimentsOQ human and puDca 
pfgfetuiea. He ob*eT^Td Intestinal perittaLb 
In •pedroens fnahlv kflJed for which rta«a 
limited algnlficanct ma\ be placed upon b. 
<k\-elopniental accounL He reported perhUJ- 
*1* first on about the twenl\ lixlh or twentr 
*e\-enth da\ (ip nun.) m guizjea pfp. Tkh 
was cwrclitcd with the first appearance of the 
longitudinal muscular laj-er and Its Dm-oo* 
elements. Before this lane (15 mm.) oni> ctr 
cular muscle had been hrd down, and oalr 
local constnetfen of the gut could be ehated 
by pinching of by fatadic ituntdation, Fd 
thenaore ne claimed that until the eighth 
week (about 90 mm.) perfstakli was otsenrd 
only when the fetus was Immersed in a bath of 
Loctc I aolntion at 38 degrees C Alter 8 
weeks movement* coidd be teen upon open- 
ing tbe guinea pig s abdomen in the air 
in tbe human subject, he was unable to ob- 
serve penstalsa until the clcNtnlh wtei 
though tbe loDgiludinal smooth muscle and 
its nerve* had bwn preseot ritice tbe trmsli 
week. During tbe Kxtb week, when ooh* tbe 
circular lirtr was present be ehdted local 
coGtraetkm with a faradk ftlffluha. He be 
liestd that the eari^ Intextmal oo v etaeets 
srert of nenropenk onglrL 
WnwiJe and Bishop (19) decerebrated preg 
naot cats br tbe anemia method and dedvered 
their fetuses whb placental drculation intact 
Into a constant temperature bath of Lode 1 
■olubcpT) Tbc) were able to induce local con 
atnetion of the mtcstiruU wall In a few u imaB 
as r8 5 mfllunetcra SponUneona movnnents 
appeared In 3^ mUhnieteT fpeefanem, and 
tbe strength of pcn*tai>u Increased rapKflr 
up to tbe 70 mUlirDetcr stage at which poent in 
development inteatinalactJnt) resembled that 
of the newborn kitten. Tbe mcrvemeoti cansed 
aegmentatioQ and propagation of IntesunaJ 
coDtenta. It is Important to note that creo 
under eaperiroentiJ fwr>ctdiirt* in ahkh an 
effort was made to preserve physiological co^ 
ditlons like those which obtain ra t/lerf all a 
the fetuses exhibited same anoKnus Even 
under opUmum coodltkins. Hood gas 
Indicati^ an oT\-jen cooteot In the umbilical 
vein of not roocc than 6 5 volume* per 
(about 50 per cent salaration) Uteo tm 
dropped to 3 \-olumea per cent tetrttinaJ 
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Tig 2 The same pig, forty seventh day Some of the 
ammotic fluid has been swallowed, the thonum hydro-ade 
can be seen in the fetal stomach (arrow ) 

activity diminished When placental circula- 
tion was completely interrupted, muscle tonus 
diminished and writhing, pendulous move- 
ments replaced peristalsis 

Concerning defecation in ammo we have 
onlj our ov n observations to report Although 
active peristalsis was commonly seen in the 
large bowel of expenmentally delivered cat 
fetuses, the act of defecation was never ob- 
served while the intestines were exposed 
\Wien the animals were anesthetized before 
examining their fetuses, it was common to find 
large amounts of meconium in the amniotic 
sac We have obserx^ed the passage of meco- 
nium into the sac m a few instances while de- 
livering fetuses by cesarean section Meconium 
IS passed in the human at or shorth after de- 
liven' but the amniotic fluid does not contain 
It as a rule \fter prolonged, diflicult labor or 
m asphxxia neonatorum, meconium max be 
found in the bag of xx aters We shall demon- 
strate that defecation docs occur normally 
dunng the intra-utcnne life of the guinea pig 



Fig 3 The same pig, forty eighth day The material 
now fills the stomach and has passed along into the small 
intcsune 

MATERIAL AND METHOD 

Folio wung Ehrhardt’s technique we injected 
the ammotic sacs of 50 fetuses of 39 guinea 
pigs at vanous stages of gestation ranging 
from 37 dax'^s to term In our colony, the aver- 
age period of gestation ran about 66 or 67 
days The pregnant animals were fastened, 
back down, to an operating board and the 
position of the fetal head determmed by pal- 
pation Without using any anesthetic, a thin 
(No 27) hjqiodermic needle xvas passed 
through the abdominal and uterine walls into 
the ammotic sac On a few^ occasions no am- 
niotic fluid w^as xvithdrawm, but usually a re- 
placement injection was made xvith o 4 to i o 
cubic centimeter colloidal thonum hx droxide 
or dioxide (thorad or thorotrast') Injections 
XX ere made as near the mouth as possible 
After injection, roentgenograms w'ere taken 
within a few minutes, a few hours, and then at 
dailx mterx'als until birth 

'\\ t lo adtnowlcdpe our indebtedness to the General Electric \ 
Ras Corporation and the Hcjden Chemical Compan> irho pcnerously 
supplied us with these cxpcnmcntal matenils 
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With pncdrt the chaaca of ahauif the 
arnjuotK nc during ia/ection are jm*U Of 
the 50 iDjectxtfB ittempted, ooJy 6 were ui>- 
uicxcesful and these ocoirred during the ear 
l»cr eiperimenU Pootiw wmlkrvriog and 
passa^ of the thonum through the gistro- 
mtesUnml canal occurred m 31 fctuae*. There 
were 4 other* In which *wallowing wi* doubt 
ful qoestioaable atotnach thodow* appearing 
oni> after Krvcral day*. Sue fetu*e* asplrmled 
the doid uito the lungs after the mothm bad 
been iotentiODallv subjected to oooiemU fij) 
but there was do paasage into the gutro- 
iQteatlnaJ tract Three jwing fetoiea (37 to 
38 dt)"!) retained thorotnst In their amnlotic 
aaci twt failed to iwaflow it anr time during a 
^ dar observation period In fact fetuaes in 
peeled before the forty first dav other were 
not obserted to swallow the ihonnm at aH or 
did DOt do so until the forU third da\ The 
earliest inddeoce of fetal iwailowing at de 
termlned by the presence of thonum in the 


stomach rraion the forty -aecond dar 14 boon 
after injectun Into the amruotk lac 
As win be aeen in Table I tbe frtaae* wtkh 
were ftudied raa) be grouped ccoiTnlcDtly 
Into ihrcr age bracket* those running ip- 
proxlmately through the forties, those thjOTgh 
the fifties, and those through the riitici ro 
terms of da\-s of gestation Column i Thf* 
the serial number of tbe nig Tbe lyobof 
A after any number lookates that the w 
was fubjected to anoremla iinroediatel)’ after 
the fir»l film wai taken By ancncinia i* ineanl 
efther rtbretliung or bccathiDg stn)o<pbefe> 
with high carbon dioiidc or nitrogen coeteoL 
At the rime wc were mtereated la dacoveru^ 
tlie effect* of tooxtmia upon aipiratlon « 
amniotic fluid (17) Sloce all hot 6 the 
fetoae* of guinea pigs 10 treated iwallowcu 
amniotlc fluid tbe^ are bduded alth nomuJ 
tpedmen* In ihi* stody The effect ^ 
mia upon g*5tn>mte*tinal artivitv 
cuased later Column t of Table I 
the age of the fctui at tbe ttnie of iojectloo. 
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Fig 6 The same pig, fift) <;c\cnth da> The intestines 
are now filled and snow the presence o£ many segmenta 
tions This condition w as maintained untd the sLtty first 
da} 

Column 3 gives its age at the time thorium 
■was first seen in the stomach, and follov'mg 
this the number of hours w hich had been re- 
quired for the thonum to reach the stomach 
It t\as not alvavs possible to be sure just 
when this occurred unless many films rvere 
taken, but one can come reasonably close b^s 
exposing films immediately after injection and 
2, 4, 6, and 12 hours later Near term, it was 
essential to expose a film at least as soon as 
one-half hour after injection In some cases, 
e g pig No 14, the table reads “before 4,” 
indicating evidence that swallowing had oc- 
curred well before the 4 hour film, for not onh 
was the stomach outlined but also the small 
intestine The rapiditx with which thonum 
reached the stomach after injection increased 
with age As Table II shows this took about 
36 hours in fetuses 39 to 46 dax s old, about 1 1 
hours in fetuses 30 to 59 daxs old, and from 
i 8 to 3 hours in those 60 to 68 dax s old Hoxx- 
excr there were indixndual xariations 



Fig 7 The same pig, sext} first da} , a m DefecaUon 
tn ammo has occurred (compare the intesUncs with Fig 6) 
and the meconium is mixing with the amniotic fluid to 
cause the sac to be outlined again 

It becomes apparent from inspection of 
Tables I and II that the speed at xvhich tho- 
rium passed to the small intestine likewise in- 
creases w'lth age The ax^erage passage times in 
the three age groups were 127 2, 37 3, and 
16 4 hours, respective!}" Table II indicates 
that the matenal reached the large intestine 
much earlier m fetuses near term than it did 
m the joungest age range Accompanxing 
this increase in rate of passage through the 
gastro-intestinal tract, the time required to 
sw'allow the entire fluid contents of the sac 
decreased w itli age We determined the time 
taken to swallow all the thonum b} noting 
the mterx"al required for the sac to become 
clear after the first faint stomach shadow 
had appeared Quite often by the time we 
obtained a roentgenogram showing a clear 
amniotic sac the stomach shadoxx had 
disappeared too leaxnng the intestines full 
of thorium These data are recorded in 
Tables I and II 
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Lite in /rtaJ life, u*oeIl7 not before tlw 
•ultetli daj defeailkra occurred Dortn*lI> in 
amnia hot oiil> did the (clvu defecate into 
the tac but U aubtequentl} rctwiBtnred the 
thonum impreguftted meconlmn end repeeled 
the process ievtral Uroea An eiairifnatioo of 
the films rcx’ealed that as the amnlolfc fluod 
was absorbed in the Istestmes the thorhini re- 
mained befaiod in a dense mass and the nc 
gradusUj becatoe very dear When ddeca 
tion ooamrd a pool of the opaque material 
accumulated in the sac near the fetal anus and 
plarpie* of thonum could be found adberiog 
once more to the rides of the sac. As this 
material mixed again with fresh amniotic 
fluid the sac beoune doudj and opaque Re- 
swaDoirmg was marked bj the rrappearance 
of a stomach shadow In rpedmens whoec 
progress we were able to watch for any length 
of Ifane the entire c\tle of swaBowiog defecn 
tioQ and mecoulophao was repeated as mans 
as five times before birth occunetL In Table I 
we ha\'e indicated 6j pfus signs the number of 


times defecation and reswaUowing occormj b 
any frtoa. 

\\ e hare thought It best to Illaitrate frtil 
awallowing Imcstinal peristalsfa, defecation 
and meconkipha*} in lo selected fika fnxn < 
single fetus (mg No >i) \\e mere able to 
foQow (ha animal for a penod of 17 diya and 
to obaerve its normal bUih, During that ttae 
the fetus engMed In all of these actinhes 
Evidence etjuafly as conviDong was found fa 
the roentgenograms of each of the frtuw^ 
listed in Table I although not fa esTfy fa- 
atance was It possible to o b sei ve the eDPre 
•eqoence of es-enti. Figures i to 10 show tk 
couiac of a nnall quantity (a6 can.) of col 
kadal thorium hydtoride th^gh the gastro- 
Intestinal tract of tha one fetus. 

The fetoscs ranging In age frora 60 to 68 
daja may be divided Into a groups. In 00c the 
mothers were subjected to anoicima io the 
other the) were untreated TiUe III shews 
a cotnpanson of these two groopa In order la 
eramlrifr lie experimeotiDy modoced tflects 
of anaxsnli upon the me ca swaBowhg the 
entire contents of the tac and trpoo tbe rate of 
pasaage thmogfa the gastro-fnieatinal anal 
U appeared that under coodltloDS of anoaxols 
the fetus rwaBowt amnloOc fliod faster thia 
normal}) tbeaacempt)‘iagln ijhcOTas cocs 
paitd to a normal rate of about sj houn- On 
the other band, the rate of pasogc of material 
to the itomach small intestine and Urge fa 
teaUneieenitobcallttlc though pethap* not 
iJgnIficanUy rierwer fn the case of the fetuses 
subjected to anoxiaula. Of course the number 
of obseTTatjooa upon which this table Is based 
u rather iraali and tbe tnae intervals are at 
the best only approximate 

AXALTTIS or tism.Tt 
It would seem from these experiments that 
swallowing of aninloUc fluid begins oormafly 
around the forty second dt) in the fetal 

pig In ipedmena between J 5 and 40 dari old, 

swahowiDg has not been obam'ed Theiaje< 
tioa material remains In the amnlotk MC ot 
fetuaea this )‘oung until at least the fortv 
aeCDod dai briort It Is swallowed Uhv swaJ 
lowing begins at this Umc and does 
taiikr espedaH) when lanase (21) 
that periftaisistf poBsiWeoetbetweoO-"^ 
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LAte 1 q fetai life, usojiij) not before the 
lirtKth dij* defeottlon oarorred oonnaUj $m 
am»ie Not on]> did the fctm dcfeaue Joto 
the »ac but It rab9cqiKiitl> reswaDoired the 
thorium impregnated mecoruum and repeated 
the pnxcn »e>’eral Umea. An ezamloaliOD of 
the hims revealed that as the amnlotic fluid 
ras absorbed la the IntestuKS the (honuoi re- 
mained behind in a dense mass and the ate 
IfraduaDv became ^TIy dear IMien defeca 
tiOQ occurred a pool ol the opaque materTa] 
accumulated in the aac near the fetal anus and 
plaques of Ihorioni could be found adhering 
once more to the sides of the sac. Aa this 
matenil mixed agaJa mtb /rrah amniotic 
fluid tbc uc became doTid> and opaque Re- 
fwalkmng was marked bj the rea^qxa ranee 
of a stomach shadow In speomens whose 
propw we were able to watch for an\ length 
(rf tone, the entire c\xle of swallowing, defeca 
tion and meccmkrphagv was repeated aa man> 
as five times before birth occurred Id Table I 
we bait Indicated b\ plus dgm tbe number of 


times defecation and reswalbwinf occurred In 
any fetus. 

\\ c ha\x thought it best to Hhotratc ffu] 
awtllowing Intestinal periitakis, defecatwi, 
and mecomopbagj in lo selected film* fmoj t 
ftlniJe fetus (pig Ko ai) We were sWe lo 
follow this animal for a period of a? diys and 
to observ'e its normal birth. During that thae 
the fetus eoga^ In all of these actKitio 
Eiddence cqiumj as coni-inong was found in 
tbe roentgroograms of each of the fettsei 
listed In Table I although not In every in- 
stance was it posaible to obsen-e the entirt 
•equcnct of Clients. Figures i to lo show the 
courae of a imall quantity (0.6 can.) of cci- 
loidal thorium hj'droxide through the getro- 
iotestmal tract of this one fetus. 

The fetoses ranging la age Inxn 60 to 6S 
dajt maj be dividri Into s groups. In ooe the 
mothers were subjected to anotmla In the 
other thei were untreated Table IH ihcni 
a eocnparison of ihoc two groups b order to 
cTamlpe the CTper faten tally produced effect* 
of anoxemia upon the rate of mSovisg tbr 
entire cootents of the sac and upon the rate ri 
passage through the gastTodniestlnal canal 
It appeared that under conditkea of anaxma 
the fetus twaDows amniotic fluid faster tbaa 
DOnnaIl> lheaaceniptjdDgbi3bouTiaJcuo>- 
pared lo a oonnaJ rate of about *3 beaua. On 
the other hand the rate of passage of matensi 
to the stomach, small btestinc and large b- 
teitine seems to be a little though perhaps not 
significantly slower in tbe case of the fetuses 
subjected to anoxetnia. Of course, the ncimber 
of obsemtions upon which this table is based 
is rather amah and the time inlcnals are at 
tbe best only approxiioate. 


AjcAursix or tizm-Tt 
It would seem from these ciperinjents tlat 
fwallowlng of amniotic fluid begins 
around the/ortj-arawiddaj In the fetal guOT 
Impedmeiis between 35 and 40 

swallowing has not been obien-cd T^lnjec 

tk» mate^ remains In the amiuot fc tae 
fetuses thk \TDung untfl at least forfr 

second day before It li swallowed- 

loros btsioi It tUi wue ud d<a ro* 
tint pniiuUiJ U pouibie TO tit troty-titU' 
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swallowing amniolic conUnls I hi'' is occur- 
ring at a time when the (cUis is growing most 
rapidh 

Not all the results jirocluccd b\ experi- 
mental anoxemia are conclusne because the 
anahsis has been Insed on few ca'-es How- 
ceer, it appears that swallowing of fluid is en- 
hanced Other fetal actmties, and cspecialK 
rhxlhmical moxements, are increased m the 
early stages of anoxemia (iS) It should be 
noted also that onb under such conditions did 
aspiration into the fetal lungs occur (17) On 
the other hand our data mercb suggest that 
intestinal motilitx is diminished after anoxe- 
mia Windle and Bishop (19) found a general 
fall in smooth muscle tonus and peristaltic 
actmtj in cat fetuses when the placental ex- 
change was interrupted and asplnxia set up 
It should be kept in mind that no anesthesia 
was used in this present study, laparotomies 
were ax'oided, and in all but a few cases an 
equal volume of amniotic fluid w'as withdrawn 
from the sac before the colloidal thorium, 
itself physiologically almost inert, was in- 
jected Since no more than i cubic centimeter 
of thonum was introduced at any time, nor- 
mal pressure was not markedly altered even 


in ihost few specimens from which no fluid 
was withdrawn Iherefore, we beliexc that 
the results obtained represent the true be- 
havior of the fet i1 gastro-intestinal tract of 
the guinea pig 7;; amuw DeSiioo has alreadv 
pointed to the praetical significance of the 
technique emplovcd in this studv from the 
therapeutic standpoint 

COXCIUSlONS 

1 Under normal phv siological conditions 
7/7 utcro, the guinea pig fetus begins to swal- 
low aniniolic fluid about the fortv -second dav 
of gestation 1 his fact is indicated bj the 
presence of a stomach shadow in roentgeno- 
grams after the amniotic sac has been in- 
jected with o 4 to I o cubic centimeter of col- 
loidal thorium hvdroxide or dioxide (thorad 
or ihorotrast) 

2 The rapiditv with which the thonum 
reaches the fetal stomach after injection in- 
creases with age, taking about 36 hours in 
fetuses about 42 days old, and from i 8 to 3 
hours in fetuses near term (66 to 67 days) 

3 The cflicieiicy with which the material 
IS propagated along the gastro-intcslinal tract 
likewasc increases wnth age 



itrikingh dutuniiifd 3fort mfonostkia U 
nwkd on thij point, bcnrrver ^c*l*oD<rd 
to kDOT more about tbe coTxlitfcini of fluid 
eichiDgf m the placfnta duruig thii pmod 
of fetal development 

It irould appeal from tbe pment remlU 
that betaren the fortieth da\ of geitatlon and 
birth tbcie Is a marked Incretae In tbe effi 


dcncy of the fetal gaititv-intetthia] tract Tbe 
aWUti to propagate lU cootenu nupto n 
rapicUt from the fortletb to the fiftieth 
From then on improvetocnt U nrore pad gal 
until birth Wth better tDlrttmal 
tkm there {* an increaae In the rate at 
amnlotfc fluid b befafutmied if wemay 
from the concomitant locrta-e m rate oi 




MALIGNANT CHANGES IN FIBRO-ADENOMA OF THE 

MAMMARY GLAND 

STUART W HARRINGTON, M D , I< ACS, nnd JOSEPH M MILLER, M D , 

Rochester, Minnesota 


I T IS unquestioned fact that the better re- 2 Those arising as a localized neoplasia of 
suits achieved more recently in surgery the pericanalicular and penacinar connective 
of the mammar}' gland have been due tissue The amount of epithelium in such 
not only to a refinement of surgical tech- tumors may be considerable 
nique but also to a sharpened pathological 3 A combination of the two preceding 
diagnostic acumen Recognition and demon- forms mav exist 

stration by the pathologist that a significant 4 Fetal fibro-adenoma, as described by 
number of fibro-adenomas of the breast may Ewing, presents several structures of the fetal 
undergo mahgnant change have contributed breast, “including very cellular connective 
to the increasmg number of satisfactory re- tissue, alveoli without membrana propna, 
suits obtained in the operative treatment of and imperfect differentiation between ducts 
ma mm ary cancer Surgical intervention is and acini ” The cellular overgrowth may be 
many times more effective for those patients pronounced and suggest malignant deviation 
in whom the lesion is localized to the mam- The word “cystadenoma,” used to desig- 
mary gland than for those m whom it has in- nate a fibro-adenoma which contains an intra- 
volved the regional lymph nodes Further- cystic papilloma as part of its structure, is a 
more, it is weU known that certain localized misleading term, for no reference is made to 
tumors which present physical signs sugges- the fibro-adenomatous ongin The ducts may 
tive of malignancy do not show the histolog- become obstructed, cyst formation may occur, 
ical changes of the same, while, conversely, and the ductal epithelium may undergo hyper- 
carcmoma and sarcoma occasionally anse m plasia Formation of papillomas and per- 
a pre-existing tumor without causing symp- haps subsequent malignant change may also 
toms and signs indicative of such a trans- then occur 

formation It is in the latter group of cases The sudden enlargement of a previously 
that the pathologist plays an important r 61 e existent fibro-adenoma must always be viewed 
m that he must find and recogmze such with suspiaon Mahgnant deviation of such 
changes However, all fibro-adenomas should tumors may be m either of two directions 
be removed, not only to rule out actual since two tjqies of tissue are fundamentally 
malignancy, but to forestall malignant de- present The occurrence of carcmoma in 
viation these tumors is somewhat rare, but the trans- 

Although fibro-adenomas are usually con- formation of the connective tissue mto sar- 
sidered under the pathological grouping of coma is more frequent Both types of malig- 
connective tissue neoplasia of the breast, they nancy often promise an excellent result to 
always contam a decided amount of epithe- proper surgical treatment, for the carcinoma 
hum in their structure The vanous types of or sarcoma may be confined to the adeno- 
fibro-epithehal neoplasms are fibroma givmg it ongin 

I Those having ongin from the subepithe- 

hal tissue and giving rise to the intracanalic- carcinoma in adenofibroma 

ular vanety The frequency of adenofibroma undergomg 

carcinomatous change is unknoivn for (i) 

Mta in p^al fulfillment of the requtrements for the degree of aetailed lepoits Ere fcW in number, (2) it IS 

From the Division M'^urgerj the Mayo Clinic and the *^^Ae difficult at times tO differentiate hlS- 
Mayo Foundation tologicaUy between benign and mahgnant 

615 
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4 Tbe ipced »t whicb aU the tboiimn b 
flushed out of the ammotk sac »i>d into the 
gaitro-intestfnjJ tract fncreuei progre»iK-eI> 
with age 

5 Late lo fetal life usualK not before the 
uatkth da> defecation bej^jns to occur *naa« 

mo as a normal phenomenon ^IcconW^hagy 
Is also a normal phjiioiofrtcil funclwn of 
guinea pigs tn utm The oxle of swallowing, 
defecation and rcrrallowing of the tboriom 
Impregnated meconium mav be repeated se\ 
era! tones before both 

6 It has been suggested but proof is lack 
Ing that the Bwallowlrvg of the amnlouc fluid 
Is important from the standpoint of prenatal 
water metabolism. It may be stgoihcant that 
swallowing begins when the fetus Is ]ust start 
ingtogrowatltsmoatrapidrate Comparison 
with conditions m the rabbit sufseststbeprob- 
abfllty that at thb point (be emciena of the 
fluid exchange from the placenta tda tbe blood 
stream Is d^oing and that the fetus makes 
rne of Its re9«r%*e of fluid fa the amoiotk sac 
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HARRINGTON, MILLTR 

i\illar\ hmph node^ ^^e^. cnhrpcd 1 he rc^ull^ 
of TocnlRcnogniphtc dudv of tlie chest i\erc nornnl 
Radical amputation of the left breast uas <lonc and 
examination of the specimen (liR -) rcxealed a 
grade I adenocarcinoma in an miracanalicular lihro 
adenoma (I ig 3 ) The axillari hmph nodes were 
not mxohed 1 he patient had a smooth con\ alcs 
cence and has remained well sub'Cqiienth 

SVKCOMA IN ADFNOUnROMA 

General recognition has been accorded the 
fact that a large number of sarcomas of the 
breast perhaps more than has been generalh 
realized ansc in pre-cxisting fibro-adenoma 
Deaxer and McFarland stated that in a total 
of S3S sarcomas, ig^ xtcrc adenosnreoma, as 
thex termed the mesodermal malignant lesions 
superimposed upon fibro-adenoma Prexi- 
ouslx, S W Gross had reported that 33 per 
cent of 1 56 cases w ere ‘ adenoid ’ in character 
Ihis fact maj be interestinglx correlated 
with results obtained from animal experi- 
mentation Hciman, in studxing benign neo- 
plasms of the breast of the rat found tint 
after 26 successive transplantations of a 
spontaneous fibro adenoma the tumor had 
suddenly become sarcomatous Such an ob- 
servation IS also important in view of pub 
hshed reports of sloxxlx growing human breast 
tumors suddenlx changing their nature and 
assuming clinical and morphological attri- 
butes of a sarcoma This fact and experiences 
such as that of Stark., in w hich after succcssix'c 
incomplete removals of an adenolibroma, the 
recurrences xx'crc progrcssixelx more cellular, 
may correspond in a degree to the changes 
effected m animal transplantation 

The enormous tumors of this categorx arc 
those in which the epithelial elements hax'c 
remained active, and in xvhich dilatation of 
the ducts and acini has resulted in cystic 
formations of starving size Usuallj , the his- 
tor>^ gix'cn by a patient with such a neoplasm 
IS that a mass has been present in the breast 
for a long period, perhaps years, and that it 
suddenly has increased in size Such neo- 
plasms are irregular, nodular, and lobulatcd 
and are frequently complicated by hemor- 
rhage, necrosis, and ulceration From its 
initiation, the growth has a tendency to be 
somewhat circumscnbed, and although it may 
become large, it still retains this charactcr- 



! I), ^ 3 ndennearemonn m an inlncaiulicular 

librn adenoma X 2 f> 


islic In addition, il maj be freclx moxable 
upon the chest xxall 

t xsi I Manx of thc«c point-: arc well illu'-tratcd 
bx a 43 xear old while, married woman who had 
noted a --mall nia-'S in her left breast for 6 xears 
I or 6 months before admission the tumor had grow n 
rapidlx Occasional sharp pain upon (lalpation was 
noted in the breast, but the patient had not noticed 
cither bleeding from, or rclrnclion of, the nipple 
She )nd lost 20 pounds m weight in the 3 months 
before coming to the Mixo Clinic the results of 
general phxsical examination xxerc considered to 
be normal saxc for a large nodular, irregular mass in 
her left breast Mtbough the neoplasm was attached 
to (he skin, ihc latter was unbroken, the nipple was 
not retracted and the growth w is frcclv moxable 
upon the deeper structures I nlargcment of the 
left axillarx lx mph nodes was thought to be pres- 
ent Rocntgcnologicallx , the pulmonarj fields were 
normal 

Pathological inxcstigation, after operation, re 
xcalcd a grade I adcnofibrosarcoma xxith mxxoma- 
tous change, arising on the basis of an intracanabc- 
ular adenomx xofibroma (Figs 4 and 5) Fhc patient 
has subsequentlx remained well 

AVhen local rcmox-al is performed, recur- 
rence IS a marked feature 1 his may be due 
to an incomplete removal, for cx'cn in an 
apparently xvell circumscribed tumor, malig- 
nant cells frequently extend into the perivas- 
cular spaces beyond the capsule In addition, 
malignant change may also take place in other 
fibro-adenomas of the same breast Txvelve 
recurrences xvcrc present in the case reported 
by Hoffman 

Many tx’pcs of tissue max be found in such 
tumors This wide diversity xvas realized 
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turnon, and (3) a high]) \-aned terminolcm la 
in UK. In reviewing the literatare 54 audi 
haioos were focrxl, and In addition, Emng 
reported that he had enctrentered iereral 
n>odentel) maJlgnant cardoomaa which ap- 
Pwed to ha%-e been derived from fibrch 
“w™*- TIk usual hktorr re\-etl3 that a 
•lowi) growing neopiam o{ fibn>epithebaJ 
itnicture had existed for »ome joan and 
MntuiJlr grew much more rapid!) with the 
owt of malignant changes. In rich case* 
the grade of malignancy has been moderate 
\ re\iew has been made of 15 pattents har 
mg fibro-adenoma of the breast m which car 
ctnomatoQ* changes had taken pia« The 
entire gronp Is female The >-ounge*t patient 
31 year* old and the oldest 6g the 
aNTrage age was 46 \Teii •ythougfa the rda 
between chnl sute and mabgnano 
Bunknown all of the patient* were or had 
been married. \ famfli huton of mahg 
nano was obtained in but 3 cases. IVacticallv 
an equal dhtiibutlon as to the side affected 
was noted, the right mammary gland being 
InvohTd eight times and the left, seven In 
6 of 10 patients from whom definite Informa 
tioQ could be obtained it was learricd that a 
tumor bad been present in the breast pre 
viously for periods vannng from 1 to 40 )Tar* 
while 4 of this group stated that tbo had 
noted recent growth of the mass \ history of 
trauma to the breast ^as noted m but i c»k 
while j patients reported a loss of weight and ' 


‘ 6 suffered from pain in tlw bmsl. TV 
I tn^r was attached to the skin In 6 patlenU, 
•nd the nipple was retracted faj » 

T^ great ma^u of these ncoplumi ue 
of a low grade of maJlgnaDo Upoo s patko- 
logl^ basis of I to n 8 ipechncM nn 
1 4 grade II, 3 grade III and fa r toe- 
sbUng of 3 separate nodules in Uk suit 
breast, grade II was present Id one laJ 
grade III In the other InyulvTSDoat of as 
collar) lymph node by candooraa was Jornad 
only in the a lesion* of grade in character 
Of thoe ij patient* i ha* nem been titcrd 
alter her original diimltstl Eight of the poop 
followed to the present are Uying and stfl. 
n'^e patients have died sJoce operitloe bat 
only 1 of these 3 had a rec ur rence. The re 
niainlng patient m this group who hid a 
gradellesiOQ had been weD for 9 year* a hen 
last heard from, ^n analysis of these stithtks 
reyrala that 9 of this group bare np to the 
hme of their myrstlgaboo lived for 5 or more 
vear* alocc operabon 

Casa For i»TnpfaA. «nfl [IlaUntka. the 
torr and of 1.11. pa tint In this 

«[d be drtaOed. \ 37 \e*r old while «en*aitifoJ 
po adminkn thit she had noted os*^ 1» ^ 
left breast for « years. For the pa»t ) ear H lad «« 
Increasing m lUe \ ln»torr of trsoma t <r p*“J^ 
the breast or of low erf eiaht u not 
Pb -Hcal fifwfinp * ere ewentuDr aorwal or^ ™ 
anlnefqUraAdfsMy hsrd t rwr meawiriacfh' J 
ceatlmetCTs Uch filled the left bm^ (f* 
Somesh tu hment seemed t be ;rt*nil sad 
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ixtllan hmph nodes were cnhrpcd The resvills 
of roentgcnographic stud\ of the chest were normal 
Radical amputation of the left breast was done and 
examination of the specimen (1 ig 2) revealed a 
grade 1 adenocarcinoma in an intracanalicular libro 
adenoma (Fig 3) Ihc axillan hmph nodes were 
not involved The patient had a smooth convales 
cence and has remained well suhscqucnlh 

SARCOMA IN ADENOFIRROMA 

General recognition has been accorded the 
fact that a large number of sarcomas of the 
breast, perhaps more than has been gencralh 
realized, ansc in prc-c\isting fibro-adenoma 
Deaver and McFarland stated that in a total 
of S3S sarcomas, 193 were adcnosarcoma, as 
the} termed the mesodermal malignant lesions 
supenmposed upon fibro-adenoma Previ- 
ously, S W Gross had reported that 33 jicr 
cent of 156 cases were “adenoid ' m character 
This fact ma} be interestinglv correlated 
with results obtained from animal cvperi- 
mentation Hciman, in studving benign neo- 
plasms of the breast of the rat found that 
after 26 successive transplantations of a 
spontaneous fibro-adenoma, the tumor had 
suddcnlv become sarcomatous Such an ob- 
serv'ation is also important in v'lcw of pub- 
lished reports of slowdv growing human breast 
tumors suddcnlv changing their nature and 
assuming clinical and morphological attri- 
butes of a sarcoma This fact and experiences 
such as that of Stark, m w hich after successive 
incomplete removals of an adenofibroma, the 
recurrences were progressiv'e!} more cellular, 
may correspond in a degree to the changes 
effected in animal transplantation 
The enormous tumors of this categor}’ are 
those in which the epithelial elements have 
remained active, and in w'hich dilatation of 
the ducts and acini has resulted in cystic 
formations of var>nng size Usually, the his- 
tory given by a patient with such a neoplasm 
IS that a mass has been present in the breast 
for a long penod, perhaps years, and that it 
suddenly has increased in size Such neo- 
plasms arc irregular, nodular, and lobulated 
and are frequently complicated by hemor- 
rhage, necrosis, and ulceration From its 
initiation, the growth has a tendency to be 
somewhat circumscnbed, and although it may 
become large, it still retains this character- 



1 ig 3 tirade 1 ndcnocnrciiinnvi in in intrnc innliculir 
fibro idinoim X2(i 


istic In addition it mav be frcclv mov'able 
upon (he chest wall 

Case 2 Manv of thc'-c points irc well illustrated 
In n 43 vear old white, married woman who had 
noted a small mass in her left breast for 6 vears 
I or 6 months before admission the tumor had grow n 
rapidlv Occasional sharp pain upon palpation was 
noted m the brcist, but the patient had not noticed 
cither bleeding from, or retraction of, the nipple 
She had lost 20 pounds in weight in the 3 months 
before coming to the Mavo Clinic The results of 
general phvsicil examination were considered to 
be normal save for a large, nodular, irregular mass in 
her left breast \lthough the neoplasm was attached 
to the skin, the latter was unbroken, the nipple was 
not rtlraclcd, and the growth was freelv movable 
upon the dcc|)cr structures Enlargement of the 
left axillarj Ivmph nodes was thought to be pres 
ent Rocntgcnologicallv , the pulmonarv fields were 
normal 

Pathological investigation, after operation, re 
vcaled a grade I adcnofibrosarcoma with mvxoma- 
tous change, arising on the basis of an intracanalic 
ular adenomv xofibroma (E igs 4 and 5) 1 he patient 
has subsequcnlK remained well 

When local removal is performed, recur- 
rence IS a marked feature This may be due 
to an incomplete removal, for even in an 
apparently well circumscribed tumor, malig- 
nant cells frequently extend into the perivas- 
cular spaces beyond the capsule In addition, 
malignant change may also take place in other 
fibro-adenomas of the same breast Twelve 
recurrences were present in the case reported 
by Hoffman 

Many types of tissue may be found in such 
tumors This wide diversitv was realized 
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about a cenluA ago bj Sir A»tJc> Cooper for 
ht atfited then that ■il the changra whitm occur 
In other thtnes may alao be aeen in the breast 
and that in addition. It has aone o{ iu own. 
The prticnce of caitHage and booe has t] 
Kaja been of iniitfeat, tod m 1957 Rajo iru 
abie to oofiect 74 catea and add i of hb own 
In which tbeae tiaauea were present. Ht*- 
tortcallr it b intereaUna to note that perhaps 
the hrrt deacrfptioa of tuch a tomor was 
givm fay Morjagni 

Cass ). Ka adaiocbmdrr£brotarcoea vu iouod 
in a 49 7 %* old tBamed, «bh oota aho ttad 
BOted oodole in her bceau lor 8 i«sn More 
comlnf c Um M I'D Ctmte. The cout tad frovo 
/or 7 rcan and Um It tad bcfoo (0 enUrge 
npKm^ Shght paia in th« breaat hid bren orxed 
(or 6 t 8 mootha, but ol tat It had ben ao aetm 
that the orgao had to be upported coetaUDll 
tlceiatiac ol iha breaW or csbrged anDu> or 
(ufndavkulai tjmpb ooda had oot bora noted b) 
the patient. Coogb aad eichriow had do( bees 
p et*^ nd (bf roaaldered her generai bealtb awd 

The rctnhi d ptiraical eranmatuQ r o e oonaal 
ka -e {or iCxtitlr etevaird blood proaore and 
aerrufioctoaiit maaa In the ngbt breait Thia was so 
t 5 mttsxten lo daBKter and tbe (nertrlniakut 
b teiHe thlar and chscotored Tbe adUrr 
Ivtoph nodes were not entarged and tbe muJts d 
roentgenompUc enmroatfoo d the cheat era 
Donnal KidicaJ ampatatjaB aa performed and 
tbe opentlra note as that tbe pactmt had hage 
tanKc umdvifig tba entire breast tbe akin being 
rioaar and fnflamed- klarked edema of the lover 
half d tttf mamma rr gland as present aad rednea' 
d tbe a Lin eitovied t the chert all abort Tbe 
nriCToacoptc report d the Qam eiamjoed aa that 
a rjrtk degenerating grade IT adeDocbaadro£bro- 



Flg. g. Eakigiaant el area U aectloD ihowa h Iwtwa 
X Ji. 


fareoma that bad developed co an luracanJLlinhr 
fibromTridmorni as present. Tbe Ivmph Bodr 
•oe oniftoslTOL The patient recel ed coar^ri 
roentgoi therapT’ ailer diyenlnaJ /rm the bo^pfuJ 
nd has ifiice mnamed dL 

Of tbe Clan of hd«3>ofibtt«»tocDa enroost 
ereij Id thii rtudv (24) tU but i were %m U 
the hlti-o Clinic before opention had beea 
perfonned od the breuL Of thew >3 am, 
which Duy be dcvgnatrd u t pnmvy 
giDop thefoOcmogiUtmentiDiaybeiiude 
Twentj two of the pttleDU were Twurt 
Tbetr ringed frota 33 to 6 j jem, the 
avemge Defng47 i*cajx Fr\T of theic InirkJ- 
luU reported that other roemben ot tiefr 
funlir had had malignant duesue tad 14 
the groop had noted that a tumor had betfl 
p«*enl in the mammary gland for pcriod> 
sirving from a to 31 xTora. OnJv ooe palfeot 
reported tranma to the affected breait and 
oolj 4 had kwt weight It a of aotoe sfgmb- 
cance that r pabenta had experienced aome 
t\-pe of pain in the affected bretat for pain i* 
not U 5 uall\ pccaejil la the eartv stages of a 
malignant Icawo. Intercrtliig fiodlngs In the 
vnRal exammatioo were a change In coi^ 
the oN’eririn? stln in 8 attachmeot of the 
tumor to the abn in lO free mobfflti * 
the imderi>ing rtructnrea in afl Ctlniw^ 
the aiillan imiph node* wm enlarged In S 
and the supradax-kniar In i The lb«*a w 

nonnal In all patient! nibjectcd to X rij noth 

m cardnoma arising frocn adenosbeo^ 
the majorili of tbe tarcomas were of w*' 



HARRINGTON, MILLER MALIGNANT CHANGES OF THE MAMMARY GLAND 619 


pathological grade Eleven were grade I, 8, 
grade 11 , 3, grade HI, and but i, grade IV 
Several of these specimens contamed tumor 
giant cells, this group compnsed 3 of the grade 
n neoplasms, ^30! the grade IH, and i of 
the grade IV Involvement of the axillary 
l3Tnph nodes was not present m any of the 
cases 

Of the total of 23 patients, a complete 
follow-up was obtained m 17, and of the latter 
10 are hvmg and well Of 7 patients defimtely 
known to be dead, 4 died of unknown causes, 
2 of unrelated conditions, and only i of a 
recurrence Incomplete end-results were pres- 
ent m 3 patients and theu present condition 
is unknown Three of the patients have never 
been contacted smce theu postoperative dis- 
missal 

The results of operation m this group as a 
whole have been favorable We find that up 
to the tune of mvestigation, 14 have hved at 
least 5 or more years This favorable expe- 
nence is m complete accord with the patho- 
logical grade of these lesions 

SUMMARY 

Patients in whom mabgnant changes have 
occurred m adenofibroma have been studied 
Of these, 1 5 had carcmoma while 24 had sar- 
coma 

It has again been demonstrated that adeno- 
fibroma does not always remam a bemgn 


fibro-epithehal tumor If a mass is present m 
the breast and a presumptive diagnosis of 
“adenofibroma” has been made, it should be 
removed, if possible, to exclude plain mahg- 
nancy or an adenofibroma m which mabgnant 
change has taken place 
Nme of the carcmomatous and 14 of the 
sarcomatous patients survived 5 years or 
more These comparatively high figures are 
m complete accord with the low pathological 
grade of the lesions of both types 
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MANAGEMENT OF BREECH DELIVERS 

THOMAS R. GOETHALS, MJ5 Bottoo, ^IwuluDett) 


T he omirrence of breech presenU 
tloa u a problem in the roaoigemcnt 
of labor at term may be tn 

one of three waya. The ohetetrkiaii 
may coovtrt the breech to a vertei by the 
maneirver of ertemal venion be may dellTer 
the iofaot as a breech through the pdvb or 
he may elect to perform cesarean sectKm. 

Extemil vertno, irhen feasible, may be a 
Tcry benefidal ptoccdore. If loccessful, h 
converts a dangerous presentarfoo to one 
which b distinctly kts dangerona, thereby re 
dudng the expected risk, to the Infant aeven 
to tenfold. On the other band It <^«n nesTr be 
expected to render breech dcliveiY with Its 
attendant proUems and risks end^y obso- 
lete, not ocdy becaoae the correct diafnosia of 
porfbon b odten not estabUshed cmtQ labor b 
advanced, but abo because attempted venlcm 
may eitha be unsuccesrfol or may If eaccev- 
fuHy completed be foQowed by a retocn of the 
fetus to its original porftloo in stow Coose 
queatly a dbcuaaloa of breech deUrery 
whethff thfongh the pehrs or through tbe 
abdomen, can never be considered ana 
chromstfa 

Since the rationale of an) method of treat 
meot ibould be suprorted by the results ob- 
tained from its use the management of breech 
delivery as here pres e nted b based opoa ex 
periesKC with tbe problem during 50 yean In 
one Institotkin, the Boston LylM-m Hos- 
pnaL It b bop^ that In tbe near fatuie hg 
ores win be available for a survey of all bree ch 
deliverks In both bouse and out patient serv 
ke during the entire blstorv of the fnitltotloo. 
For the moment only a hali century of hospital 
dcUverk* have been surveyed. 

Figure I b a gnqshic repreacntaiion of 
average fetal mortality occotring on the hos- 
pital service from 18A8 throng 1937 The 
white pjoTlions of the columns represent the 
figures for general fetal mortality regardlets 

rpm fbi D^artsan Ob aMio . ntmH U«ba] IcSact, 
tal Ik* Lfioe b Uo^KOl 

a^S U tk* X** YWk AoUasT M Mabf, r*bn*iy •!. 

u« 


of presentation position, or method of de 
Ut^ thewhoJecolumnsrepreseDt tbe£|nitj 
for mortality among breteb-born Infants. AH 
dellvenca are reflected, hdodiDg tboctfcoi, 
mbaurtagea, stmbirtht, and neonitil deads 
fttun any cause whatsoever 

These gross figures most be modified coo- 
Biderably before the c o iTe c tcd inoctaEty rite 
In breech deDvtjy can be iscertilced. In 
1936 the writer published hb standards foe 
computing c ou ec t fd fetal mortality (4) and 
caOed attention to the f«ct that untfl 
tUndanb are used by Investigaton of doi 
problem tbe ctxnparbon of re^ts obtained 
in various dinlca b of very limited vtlat. For 
better or arorse tbe standanb reconunesded 
in 1936 win be used In this dbcnssioiL 

When one i>^<nks of the risk of bnech dk- 
Uvery one usaithy coasiden It In rtUtbo to 
the obstetnc haxards to whkh a Dormal Bnog 
chOd praentiag by tbe bieeth b objected a 
the pfo ce si of bd^ bom. Thb rbk most be 
selected from the gross figures abort reorted 
'Mnrr tlio r alLini]^ frf rranig fnwitcan Pedb* 
cussed IntHDgently 

Table I sbora the process by wtkh cur 
reeled figures are obtained First of tD, ody 
cases uncomplicated by conditfccs wincii are 
dangerous or lethal to the Infant are selected. 
“Complicated” cases, la which the frarid 
woman b afflicted with toimla, edamg^ 
nephritb, diabetes, cardiac <£sease, sypidlb 
bydramnios, and certain other pstholofial 
couditiocu, are excluded One can har dly wy 
that a ttlllbfrth or neonatal death 
hi assoclatiaQ with labor fa an edamp^ 
diabetic, or syphiiDtic woman b necesttifly 
duo to the factor of breech I**®^*^ 
«Wi^, nor can one Httti entire credit 
management of b ree ch delivery fa 
the birth of a live baby In such a cwt T* 
■amw thing U true when the process of 1*^*7 

tion or labor b complicated by placenta 

or placente, since the actual deflvery 

can ndther take unqualified credit fw a itrw 
able outcome nor entire responsibility or 
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stillbirth or neonatal death. In other words, 
such comphcating conditions as have been 
mentioned require that the nsk to the breech 
bom infant of the woman suffenng, for ex- 
ample, from eclampsia or placenta previa be 
compared only with the nsk to any infant 
bom under similar circumstances 

One comphcation of labor deserves espeaal 
consideration In our senes of mature breech 
dehvenes, otherwise uncomphcated, frank 
prolapse of the cord occurred m 3 4 per cent 
of the cases While it is true that, stnctly 
speakmg, the nsk to the infant m the breedi 
labor m which the cord prolapses should be 
compared with the nsk to any other infant 
bora following prolapse of the cord, the find- 
mg of a seven-fold greater frequency in our 
breech senes than among dehvenes at large 
mdicates an appreaable mcrement of in- 
creased nsk from this comphcation when the 
breech presents Furthermore there is con- 
siderable evidence that occult prolapse or 
pressure on the cord mtrapartum is present m 
numerous cases, as will be later discussed 
For this reason, m Tables I and III the effect 
of prolapse of the cord upon the prognosis for 
the mfant is shown m its influence upon the 
fatahty rate 

The second and third categones to be ex- 
cluded m computmg the corrected mortality 
are those cases m which macerated or grossly 
malformed infants are dehvered The reason 
for this requires no explanation 

Lumtmg consideration, therefore, to the 
group of pregnancies and labors uncompli- 
cated as previously defined, a final factor 
must be considered, that is, the weight of the 
dehvered mfant m relation to its gestational 
maturity It is obviously maccurate to pomt 
■with pnde to the successful outcome of the 
dehvery of a premature infant weighmg 1,500 
grams or 3 pounds 5 ounces, and to count it 
as a favorable case m statistical computation 
if one IS to exclude from the senes the death 
from “prematurity” of another fetus of the 
same birth-weight In this table, therefore, 
the premature infants, weighing less than 5 
pounds, are segregated in one category, the 
immatures, weighing 5 pounds but less than 
6, are placed m another Our expenence mdi- 
cates that only 74 3 per cent of breech infants 


TABLE I — DELIVERIES OE BREECH PRESENTA- 
TIONS AT THE BOSTON LVING-LN HOSPITAL 
FROM 1888 THROUGH 1 93 7 
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B Cesarean sections 

58 
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I Uncomplicated 


52 ] 

49 

3 
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3 Complicated 
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weigh 6 pounds or more, lo 9 per cent s to 6 
pounds , and 14 7 per cent less than 5 pounds (4) 
Smce the prognosis for the premature or im- 
mature mfant is compounded of the weight 
at birth, the method of dehvery, the anes- 
thetic used, if any, and the postnatal care, no 
attempt ■will be made at this juncture to dis- 
cuss liiese two categones, our corrected fig- 
ures deal only ■with mature infants weighmg 
6 pounds or over at birth 

Ha^vnng m this fashion hmited the problem 
to the management of the patient at or near 
term with a primary breech presentation, the 
next pomts to be considered are 

r Is abdommal dehvery mdicated? If so, 
why? 

2 What should the management of the 
case be if peine dehvery is deaded upon? 

While routme cesarean section is fre- 
quently used for pnmiparous breech de- 
hvery, espeaally by surgically and non-ob- 
stetncally tramed consultants, this procedure 
IS radical, to say the least Newell, in 1931, 
stated, “If the breech is not m the pel^vis at 
the beginnmg of labor, and if the baby is un- 
usually large, or if the pel^vis is contracted, 
cesarean section may be properly considered, 
but the mdication is not so much the breech 
presentation as the other factors m ■the case. 
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tucb u duproportioo between the and 
the pelvis e*i^ rapture of tbe laeinbttiice. 
And ontftisfAci^ dJUution cf the eervir 
In moldpAm cc aa rcA n secdon b pnctloDj 
oerer tadunited for bceeefa preeeatAtfciaA ptr 
M In the tbeence of other indictdom. 

It wtrold be a pleASore If it were poafbfe 
to be eUe to itite thet the proUeni of feto- 
pelvfc doproportioa could be reduced to a 
mathemApql fonnule. We bare loo^ bees 
Accustomed to measure matcniAl pelves by 
means of calipers and by dlptal ex;Joration 
and have succeeded in ldentif>'mc a few of 
t>w»TT» as bring k contracted tn one diameter 
or another ai to render the both of a Dviog 
/•bHH throng the nituial passages quite bn 
poasible. 'Inc vast majority fortunately are 
large coou^ to Alknr spootaoeous deflver>' 
as attested both by m e sam e m eot and by 
rlintful expcrfciicc. There remain, none the 
lesa, a group of cases In which the pelvis b of 
the bordsfiite t^pc, In wirich a test of labor 
may be resorted to before secUcm b dedded 
upon. This procedure, valuable as it b when 
we are dealing with \Trtei presentAtfons, fa of 
little value when the b r eech presents, because 
the aftercoming head has do chance to become 
molded by the forces of labor There fa no 


opportunity for a secood goeu after the l«d 
has come Info reJatlooih^) with the matemil 
privb, for if the original jodgmait has been 
faulty the infant b sure to be stlllboTn a 
fatally tianmatlxed. 

The work of Caldwell and hb aimciitei, it 
Sloan^ and that of Tboms, at hew Hiveii, 
have given us a changing conOTt of the irdJ- 
tectnre of the female pel vb and its effect epas 
the mechinlsmi of labor and of pdric de 
llTe77 They hart directed Aftentbo to tie 
mid^vic plana, and are able, by wanewhat 
different methods of approach, to qaantmte 
the diameters of the pehrb at lb Tadocs 
levels. Most of their pubhihed woch, hoe 
ever deab logically enough, with the preb- 
lem of vertex labor in urwiitioo with the 
vwkais typa of pehrs whkh they have de 
scribed. One fn^rtant point b ttUl m- 
answered Can x-ray stadia preifict the 
ability of the aftertcming head to pm 
thitngh the maternal pelvb.^ 

Herm Ua the crux of the problcsa cf 
cepihidopelvic reUtkmshlp m brredi praats- 
th^ The matK^marial foonma wmU 
Answer >hh by tK«» the fsfisth 

head usmolded woold paai through the 
privlc inlet, the fotmplnous pfaae. the 
peMc outlet Before this can be derived sane 
method of measuranent of the Isfanth had, 
prideiahiy of the essential bipanctal tfinnelfr 
must be avaHihle. 

In the autumn of 1931 the task of meafunni 
by I ray the of breech infants fa s*t» 
was ondertaken by the writer in coojonctlco 
with Dr Stewart H. CUfford, who was b" 
te ested in the problem of detcrmlmni the 
ocdpitofrootal diimrter in rtlatfcm to tk 
mafunty of the infant and ev’entuallf to 
predictable birth weight. The cjL jjaJ-ww 
or cnased-threid te^nlque of itcreoroent 
genometry was used and the tneasninoaO 
recorded were co mp ared with the ah^ 
measaraaeots of the Infant s beads ai ar^ 
Cfiffotd s series, which was modi larger thM 
the bteeth senes doc to the 
greater tnciden.ee of vertex preseBtaiwos, 
yielded retuiU which were much bW 
CDura^ng for hb purposes 
«m«r)er n rimti rT of mCSSQienientS of “* *** 

In the fundus. The Utter showed tbrt » 
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accurately measurable diameter of the head 
could be demonstrated m 65 per cent of the 
cases mvesbgated by x-rays, whereas the 
balance were unmeasurable, taking, however, 
the measurable cases as a group, 89 per cent 
of them yielded a satisfactory occipitofrontal 
silhouette, 8 per cent a bipanetal shadow, and 
3 per cent an oblique plane from which neither 
the occipitofrontal nor the bipanetal diameter 
could be read or calculated 

These findmgs, while of rvalue, are never- 
theless at best an approximation Sum- 
marized m another way they indicate that 
there is only a 5 per cent chance by this 
method of secunng the important bipanetal 
readmg direct at the first observation, and a 
58 per cent chance of measunng the ocapito- 
frontal diameter, from which the bipanetal 
diameter can be predicted only withm cer- 
tam limits It is undoubtedly more accurate 
than the mere laymg on of hands but falls far 
short of the ideal quantitative method 

Fmally, the method of stereoroentgenome- 
try shows the weakness of all stereoscopic ob- 
sen'ations, namely, the personal equation 
Stereoscopy is essentially quahtative rather 
than quantitative and is only of value to the 
mdividual who possesses bmocular vision 
Stereoroentgenometry is not a method sus- 
ceptible of being recorded for all to see, as are 
the x-ray measurements of Thoms, its m- 
terpretation, either by projections mto space 
by crossed-threads or by the preasion stereo- 
scope, IS subject to the personal equation of 
the observer 

Table II summarizes the cesarean sections 
done for uncomphcated breech presentation 
at the Boston Lymg-m Hospital The first 
section m a multipara with this condition was 
done m 1899, the first m a pnmipara m igii 
The table shows that among 32 pnmiparous 
sections, 18, or over half, were done for vary- 
mg degrees of estunated fetopelvic dispro- 
portion, 6, or almost one-fifth, for elderly 
pnimpanty, and 4, or one-eighth, for pre- 
sumably large infants All the mothers sur- 
vived One infant died on the eleventh day 
postpartum of erysipelas The two common- 
est mdications for section m the 20 multip- 
arous cases were either one or more previous 
sections, or previous catastrophes m connec- 


TABLE m — MORTALITY IN BREECH DELIVERY, 
MATURE INEANTS, BEFORE AND AFTER 
MARCH 1 , 1921 
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tion with pelvic dehvery All of these mothers 
survived Two infants were lost, one from 
impetigo on the twenty-fifth day, and one 
from hydrocephalus, had the mother been 
roentgenographed before section m this case 
and m one other m the senes m which a hydro- 
cephahc child was born, it is hkely that the 
2 cases would not have been subjected to ab- 
dormnal dehvery 

Smce there were 500 mature pnmiparous 
breech dehveries through the pelvis dunng 
these 50 years, as against 32 cesareans, ab- 
dommal dehvery was resorted to m 6 per 
cent of the pnmiparas Among the 500 pelvic 
dehvenes 5 infants lost then fives because of 
misjudgment of fetopelvic relationship This 
expenence seems to mdicate that 7 per cent 
of pnmiparous breeches at term should be 
dehvered by section Addmg the 20 mul- 
tiparous breech cesarean sections to the 560 
multiparous pelvic dehvenes the madence of 
abdommal dehvery was 3 4 per cent Smce 
6 infants among 560 were lost by reason of 
disproportion the madence of section might 
better have been 4 6 per cent 

As regards pelvic dehvery of the breech 
infant, it may well be admitted that the nature 
of the presentation and the mechanism of 
labor are such as to enhance the nsks of buth 
to an appreaable degree In our dime from 
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Flf. Giw r«tal aortlBtr d tf r wta (*Ut« Mtaoiti) ontmed tib fm iital nor* 

tilt7 b bneci tWlxmki (wWo 

1913 to 1935 it wu tbown that ti» corrected 
morUlit) rate for mstnn breech bom InlMUtM 
was 6 o 1^ cent, ai contrasted with a corrected 
mortality rate on the aervice at large of 0.7 
per cent, lodkating a tenfold risk mmi tbe 
presentatko fier « (4) 

It Is generally taught that the condoct of 
Labor when tbe breech pr esen ti thooJd be 
conservathr. The patient ihould be kept in 
bed daring the first stage in order to prevent. 

If poasible, early rupture of the mer^ranca. 

During the lecona stage the accouefaevr 
ihonld be acrubbed and prepared to aadst de- 
livery if delay should oce nr after the infant la 
bom to tbe umbflkui otherwise only If tbe 
condition of mother or Infant should render 
interfeience ImpcradiT. 

Some HtnH-Un» do not agree with thu 
method of management DeNormandie writ 
ingin 1914 fires a hmt of this when he states 
“The author faelierea that all breech cases at 
the finil crpulsive stage should be under ooen 
plcte aiuSeaia. I bare too ofUn seen 
phyilcUns try to deliver the arms and after 
coming head In cases without ether and then 


horriedly and oueDr clap 00 tbe ether o»e 
eipe g rin f (o obtain in a few aecoedi caopktr 
reuaatbn. No one knows when an arm viH 
beertended and nerer can the best intellix«l 
suprapubic press u re be gfren with the paaral 
straining at tbe almost with her ahxssiosl 
musdea.” In ipsfi Irving and Gocthali adro- 
catfd fCminarinn of the second stage b brmi 

delivery by extraction at fan dUatatioo. Piper 

and Bachman fai 1919 and Dorsett in I9jr 
have advocated cswUaHy the same pn>- 
cedoit. S ch w a r ts , 193* states that cooplete 
and footUng brece fae a aboald be deO >'tft^^ 
complete dSatation, whereas frank l»udia 
are allowed to ddf^ spootaneooify If cm 
tinoous progreaa ocotrs. 

These an thorites are died as evidence « tt 

appreciable minority who beHeve that certsJn 
danferi to the fetus in cooservitire b jero 
ddhriy may be avoided by a mote aettw 
policy Ihcae are briefly tbe risk d ^ 
p r eario n of the cord daring tbe tccood st^ 
of labor a risk which should be 
If constant watch of the fetal heart l* 
the risk of audden fntispaitnm separsbca cs 
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Fig 2 Mortality m pnmiparous breech delivery of 
482 mature single infants, 1888 to 1937 

the placenta during the second stage, and the 
dangers of humed completion of the extrac- 
tion should progress be delayed by difficulty 
with shoulders or head after appearance of the 
umbihcus at the vulva 
We beheve that the fetus tn utero present- 
ing by the breech is essentially a truncated cone, 
with the smaller end passmg first Certainly 
this is true of the foothng breech, the cir- 
cumference of which, non-mclusive of the 
legs, has been stated by von Jaschke as 24 
centimeters The aftercoming head has an 
average subocapitofrontal circumference of 
34 centimeters accordmg to Wilhams Con- 
sequently, complete dilatation of the os uten 
is seldom if ever encompassed by the dilating 
action of the breech itself, hence the frequency 
with which extended arms occur, and the 
common necessity for applymg forceps to the 
aftercoming head For this reason we believe 
that the policy of allowing the breech to 
crown and the body to be delivered to the 
umbilicus by the expulsive efforts of the pa- 
tient herself, aided or not by suprafundic 
pressure, is no guarantee agamst these me- 
chanical hazards On the contrary we believe 
that a methodical deliberate extraction under 
full surgical anesthesia after the breech has 
passed the cernx does not in any way predis- 
pose to d>'stoaa of shoulders or head, but 
actually makes its occurrence less to be feared 
than under the classical method of manage- 
ment 
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Fig 3 Mortabty in mulbparous breech dehvery of 
504 matvire single infants, 1888 to 1937 

The figures of corrected mortality in breech 
dehvery presented m Table III are identical 
with those m Table I, save that they are ar- 
ranged for the purposes of this discussion m a 
somewhat different way On March i, 1921, 
Irvmg and Goethals undertook as a speaal 
assignment on the hospital service to extract 
all breeches dunng the second stage This 
pohey has, m general, been earned on to the 
present time, although the concept of elimij 
nation of the second stage of labor requires 
some modification Nelson and Eades, m\ 
193s, found that despite efforts to obviate the ' 
second stage m the dehvery of cardiac pa- 
tients 64 per cent of the multiparas mvesti- 
gated by them and 14 1 per cent of the 
pnmiparas dehvered themselves normally 
The second stage of multiparous labor may 
be very rapid, and even m pnmiparas the 
exact moment at which full dilatation occurs 
IS often not determined A better statement 
of our pohey is to say that extraction is under- 
taken after, but not necessarily immediately 
after, attainment of full dilatation with re- 
spect to the breech 

The figures indicate that the stillbirth and 
neonatal death rate has been reduced by 
more than 50 per cent smee the above policy 
was started WTule it is quite likely that other 
factors, such as increased mterest in and 
watchfulness over the breech labor, may be 
mvolved, the fact remams that the figures are 
all denved from the same institution over 
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A period of 50 amsecutnr pan, *zki tfuU the 
hMrmTawat In rttolU, as sboro In Flgoiei 
* (6) and 3 (7) has conthjned down to the 
pr es e n t time. A second special asstgomeot of 
breecli delnTrka Indoded In these figures was 
undertaken b> the writer from October i 
1931 toAprQi 29i3, daring which period flt 
infants were del iv e i e d , a Dcrmatai 

deaths, accounting for a mortality rate of 
7 3 per cent (j) Sare for tha the breech d©- 
livew have Dcen rroUndy handled by the 
resideot and hottsestaSi from hlacch 1 ipss 
to the present 

The ftiUhirths and neonatal d^thc Iq thu 
Kiies are daadfied as meckeasca/ and fahr 
curreni according to cansatloo. hfecbanlcal 
deaths are those doe to asphyxia or tnoma, 
denxmstiahle cUnlctBy or at postmortem. In- 
tercuirest deaths result either from hicideotal 
pathology of eariy neonatal life presumably 
independent of the birth process, or from such 
puruy extraneous arczzmstanca as Intra 
utenne death during labor before admlsrioD 
to the boipltaL Nineteen of the 97 fatalities 
accoonted for in this aeries are ao daailfied 


Study of the 78 mechanical fatalities In this 
senes shows that they occur In one of three 
wars, as arranged in Tible IV 

6rctup A Mechanically easy dellvety of 
apparently Dortoal fnlants, with oeonatal 
death oamiring a few hours to STveral days 
with evidences of Intrsoanial bemor 
rhage This group may be Bkencd to nmflai 
folknnng nonnal Terlei or cesarean 
dehvTiy 

Group B Mechanfcally easy deBrerT with 
sriUblrtn, or birth erf a cidid in manifesUy poor 
condition who cannot be revived or who dies 
shoitl) thereafter 

Group C- Mechanically difficult or tiau 
matlc dcBvcry 


TABLE V — StnOUXT OT DELIVEtY Dl 
14 atOTJT B EATALmn 

c> 

c. r to te i ^ ttennd ttm q< kba-Tfei tMw m ^ 
w tmIp {eolbeut 

1. SoddK kw a 4 Ms] boft •ftcr »liiMaa to ^ 
from n afata to Hlmsbefcn 

a- StlEU^ ec mtfa i i h nwdiaee kh *ntl 
breach 4<9mT 

4. t,a 4 ftc«rfaraai defitwy whk ftSUiktk « Unk 
tt tz^ ijbt to ^msta t 

jd dsy peabMJtsm. 

i lsOijwjIsiB uotfiDf Isikaad b^ridaslt^bevt 
Emt fttractlm U (ul <£ktatko. tabr aJ B b ei n er 
laai to 7 kwniltcr UrU 
7 Euy ortTmjtteo. Btby bwbad wbts ktad 
rta cb a l p artr a m , bat oaM aat bt icaJnuiJ 
a Ean ettnOkB tits ifbtarirw U ody crrrtTtr 
uoe riaf. 

^ Ewf mia dJ ca dur ptc hp M d loot tt 4 t» j 

fisfm* I4id kMi w ietll hlSJt 


The two groups of the greatest interest are 
B aiKl C Of the 40 fataUdes b the last 
named group *7 or 67 s p« cent, ocenned 
b the era of cooserratkm, that b, before 
19}! On the other hand It b only fall to add 
that j6 of the s? were deUvered UnoQifa 
c e TT kes which other bad not reached ttD 
dilatatioQ or which retpbed manual dl l t tv 
tkm befcFie eitractioo was carried out Since 
1971 7 of the rj group C falaDties occurred 
foUowbg extraction through a cervix which 
had been incompletely prcpiitd, Tbe effect 
of this IxctoT npon the mortality rate b trsgi- 

caDy tppareaiL ^ 

The 14 fatalities In group B are anslyied to 

Table V Stady of thnr rtcorda iodkate that 

in 13, or over half rswrtb/af happened 
the second stage, quite possfbJy an occult t 
vnlvemeot of the cord. This assamptiento 
view of the frequency of frank proUpac d^ 
not s e e m unreasonahle. At all erenti t* 
evidence suggtsta that If cxtractim bad 
done eariier some, at least, of these 13 oesa 
Infants would have survived. 


fUUUABT AlO COTCXCCOSS 
I The management of breech p?asc oU^ 
has been dbemsed, based upon w 

statistics obtained from a study of * 03 s 

breech deliveries and <8 *hdoffl^cts^ 

lectioos In the Boston L^dn Hospital fnxn 

1888 to 1937 IndusiTe. 
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2 About 7 per cent of pnmigravidas -vsitli 
breech presentations at term should be de- 
livered by section 

3 Roentgenographic mensuration of the 
fetal head tn utcro has a definite if limited 
value in helping to diagnose fetopelvic dis- 
proportion The ideal method of making 
a companson of the felopehnc relationship 
in breech presentation has not yet been 
determined 

4 The statisbcs and experience derived in 
this study indicate that, if dehvery through 
the pelvis is selected as the method of choice, 
the second stage of labor should be terminated 
by breech extraction under full surgical anes- 
thesia before the birth of the umbilicus, as 
has been classically recommended, has oc- 
curred 


REFERPNCES 

1 C\LD\\Eix,W E,Molo\, H C,ctnl Am J Obst 

S. G>ncc , 1939, 36 901 

2 DtNoRiiANDrc, R L Cose Histones in Obstetnes, 

p 193, W M Leonard, 1914 

3 Donsm, E L J MissounAI Ass, 1932, 39 109 

4 OornMi-s, T R Surg , Gimcc &. Obst , 1936, 62 525 

5 Idem Am J Obst &. Gynce , 1933, 26 715 

6 Ibid i939>37 663 

7 Ibid 1939,38 los 

S lR\n\o, I C , and GonrnALS, T R Am J Obst 5 . 
G>ncc , i926j:i So 

9 jASCTirc, R Tir t Lchrbuch dcr Gcburlshilfc 

(Stocctcl), p 401 Berlin Julms Spnngcr, 1933 

10 Nflsos, H II , and Eades, jM I New England J 

lUcd , 193s, 213 IOS7 

11 Nrunci, 1 S Cesarean Section, p 80 New York 

D Appleton &. Co , 1031 

12 rinER, h B , and IlAcnuis, C J Am M Ass , 1929, 

92 217 

13 Schwarz, O H South M 1,1932,25 162 

14 Thous, H YalcJ Biol A. Med , 1930, ii 179 

15 WnxiAiis, J \V Obstetnes, p 346 New York D 

Appleton S. Co , 1930 



ANOXIA AND OXYGEN THERAP\ IN HEAD INJURE 

J G SCHNEDORF PhJ) MD ILA.MUNSLOW iLD A. S CRAWFORD, M b, f A r 
• 3 d ROY D McClure, SUX, FACS, Demit, ilk%*n 


I ^HE rtCDgnltkrn ind prompt treat 
I meat of CDodftlQna doe to »evere oiy 
I gen deficiency U a matter of part 
nirtory The vkkus drdex reaomng 
from mDd oiygen want are iVnriy being 
recognized Fofloiring coocuasioQ of brain, 
with or without tbidl fracture, varying de- 
grees of anoxia might be e^iectrf to occur on 
the bans of shock (stagnant anoxia) altera 
Uoni of re^ratxm due to fnjurr of the 
reafdratory center (atwnc anoxia) neuro- 
genic hyperthermia due to disturbance of the 
t em pera ture regulating center (relative anoxia 
due to increased OTygen demand by the tis- 
sues) decreased droiLrtion through the brain 
due to Increased Intracranial pre«ure, vaao- 
dHatatioo edema, and bemarrbage 
The tbaence of any r eport in ute Uteratufe 
together with the imponaace of mild anoxia 
prompted this tnvesdgatun of anoxia aod 
oxygen therapy upon dop and patieoU with 
be^ Injury Oxygen beeu used at the 
Henry Ford Eos^tal in the treatment of pa 
tienti with cerebral bonorthage and with 
head lnjur> opoo the soggestkin of F t\ 
Hartman at the time these studies were 
undertaken 

UZTHonS 

The first part of this mvestigation was per 
formed opoo 9 normal dc®s by one 01 us 
(J G S) ^UmpJes of blood were drawn 
anaeroblcallj from the femoral artery of the 
rmanestheti:^ dogs and anat3:Ted foe oxygen 
content, cm-gen cai»dty and oxvgen satura 
UoQ Rn-n rrffng to the method of ^ an Slyke 
and IseilL Under light chlorofoim anesthesia 
(r to 3 minutes) concussion of the brain was 
then produced by a blow on the h ea d In 
order to ascertain the effect of the diktroform 
dogs r to 3 were permitted to recover from 
the anesthetic and arterial blood sanqiles were 
obtained i hour later These dogs were then 
re-anestbctiied and brain concusskm was pro- 

frrrm l*im p^llC— t ^ *fnjL— jBS Rotf Fan] OftTWl I 


duced. Femoral artery blood nn 

again taken a to 3 hours later and £4 dogs, 
8 to 14 boars lato Aseptk oitenial poir 
true was perfonned upon each dog at the time 
that the first blood swnpla foUowing cerebol 
cooaissioo wen drawn and the ft-irhi' Mjrfml 
fluid prtsaare and the presence of bio^ were 
noted Oxygen was admloistaed by nasal 
catheter to 6 of the 9 dogs for from i to t 
hours, and blood samples were again Ukeiu 
Oxygen flow throng the catheter was main- 
tained at 8 to 10 liters per mioute. Accorfing 
to Barker Parker aod Wajsefl this pt od n ees 
an alveolar ccmcentratloa of 50 to 55 per cent 
oxygen. 

Blood samples were obtgined anacroblodlT 
from the fesnccral arteries of is patients with 
recent bead injury at lit time of their sdnus- 
■loo Routine obserrataona of body tempers 
ture, pulse, respuatloQ, and Mood pr eaw re 
were a^ made. Skull fractnre was locked for 
In the X ray filma Six of the petiesU 
placed in oxygen tents and admtknsl bleed 
samples were obtained 14 to 36 boon later 

aEsoira 

TIm arterial blood oxygen saturation varied 
from 91.9 to 94-1 per cent In the 9 donDsl 
unaoesthetized dogs (Table I) Li^t cbk» 0 “ 
form (i to a minutes) dia not affect 

the artenaJ blood o xygen saturation. Blood 
Mmp]^ taken from dogs i s and 3 « 
hour after recovery from the anesthetic 
afaowed oonnal saturation vaioes of 91.^ 
9s 5 and 91 9 per cent, respectively Two to 
3 lumia following the eiperiniental co caiioc*) 
of the brain, o xyg oi saturation was depressed 
from 9.3 to 37.4 per cent below Donnsl in 8 
of the 9 dogs- An of these dogs were uocoo- 
•doua. Chteranl punctore showed blood ^ 
be present m the cerebrospinal fluid in 8 « 

tbeodogi and the pressure wu elevated ^ 

30 to 58 milliiDeters 0/ cerebftaplo*] mw 
pressure m 7 of the 9 dop and was nonnd 

s No depressioa of bioed oxygen satorstioo 
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T.VDLE I — ARTERLVL BLOOD OVVGEN LN DOGS 
^OLLO^^I^G CONCUSSION OF THE BRAIN 
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i\ as found in dog 5 Tins dog n as unconsaous 
for onlj about 2 minutes and showed no 
changes m the cerebrospinal fluid Its blood 
o-ejgcn saturation was cleaated 2 5 per cent 
3 hours later because of h\*pcrpnca Siv of 
the dogs fNos I, 2, 6, 7, 8, and 9) were gi\cn 
ov} gen for r or 2 hours at the end of w Inch the 
oxj gen saturation of the blood v as deter- 
mined The o\}gcn saturation was elevated 
in all, it was raised to 90 per cent or aboac in 
four, from 57 to 85 per cent in dog 2, and 
from 52 to 78 per cent in dog 8 These results 
on dogs with a head injun, show that the 
o'r>gcn saturation of the arterial blood maj 
be decreased by head injurj' and that it can be 
elevated by oxj gen therapy 

Gas anal} sis of blood from the femoral 
arteries of 1 2 patients with recent concussion 
of the brain (6 wnth skull fracture) showed 
the oxygen saturation lo be normal in 2 pa- 
tients (about 90 per cent), depressed 6 to 10 
per cent in 7, 11 per cent in i, and 34 per cent 
and 44 per cent in each of the other 2 patients 
(Table II) Body temperature elevations 
vaned from o to 3 4 degrees F while the pulse 
rate and blood pressure were fairly normal in 
all except patients 4 and 5, who showed 
signs of shock with a slightly lowered blood 
pressure and an increased pulse rate The 
first 6 patients were not treated with oxygen 
Patients i, 4, and 5 showed the greatest 


TABl E II — ANOM MIA IN PATIENTS WITH HEAD 
INJURE 
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depression of oxx'gcn saturation in this group 
of patients, and died The remainder of the 
patients in this senes lived Patients 3 and 6 
showed normal blood oxj'gen saturation 
values The high saturation (94 per cent) in 
patient 3 was associated witli a respirator}' 
rale of 36 Patients 7 to 12, all of whom 
received ox} gen therapy, showed a moderate 
depression of blood oxygen saturation (6 to 
10 per cent) upon admission and an early 
elevation of body temperature After 24 
hours m the oxygen tent, the blood oxygen 
saturation was restored to and above nor- 
mal and the body temperature was depressed 
in all except patient 8 (o 5 degrees F rise) 
Although the oxygen therapy reduced the 
fever and restlessness in some of the patients 
and although there appeared to be some 
clinical improvement, opinions regarding 
the therapeutic eflicacy of the oxygen must 
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be r aerv 't d until a larje leritt of patient* Is 
obicrml 


KVALUATIOK OT tTODT 

It Is not nrprlilnff that ln)aiy to the bnln, 
which is the iite oe the respiratory and dr 
colatory centers, reiult* m a depresdon of 
blood OTj-gen taturatJoo bcVm normaL With- 
out prompt treatment, cue* of severe anoxia 
offer a grave pro^fnasu irtiDe conditions of 
mild oxygen defioenev may *et on vIooq* 
drdea. Schnedorf hu dtown eapoWentaHy 
in do|^ that the mnd degree of trauma isao- 
dated with the ilow aseptic rdthdraind and 
fanmcdlate replacement of 6 to 8 cubic ceotl 
meter* of cerebrospinal hold caused marked 
elevatiOQi of intracranial preamre (114 to 
156 rrun.l an Increase In c er ebrocjtnal fluid 
protdn (laa mpm per cent) celli (i 546) 
and body temperature (3 9 to 4.1 d ey eea F ) 
above normal while the artenal blood oiygeo 
uturalLon wu deprcaaed to to 15 per cent 
below the oormal level Similar withdrawal 
and repiacemeot of cerebrospinal fluid In an* 
other series of dogs, in wluch the blood oxygen 
taturition wu maintained at or above normal 
by the adminktratloo of natal oxygen, 
decrented the aevedtr of these resedooL Zo 
thii group the cerebrospinal fl>.fld prewurc 
rose only 63 to 69 mllfimetera, ptotcin* were 
53 milligrams per cent, and the number of 
cells in the c ei rb r c^ l nal fluid wu only 6 jj 
Elevation of body temperature did not occur 
This work show* that moderate anoxemia U 
responsible in part for the Increaaed per 
meabDlty of the cerebral vascular ^ton and 
the subsequent Increased Intracranial pres* 
ture, edema of the brain, and the pteacnce of 
blood by diapedesla, in the cerebrosfdnal 
fluid- 

The experiment* on dogs show that cere- 
bral coDCunlon causes a depremiao of arterial 
blood oxyg e n saturation below normal and 
al» that the admfailstralicm of oxygen may 
InciesLse the oxygen sat ura tion. This increase 
in the o iy^ t D nturalioo of the Wood oc 
curred within 1 to s hours after the Instittt- 
tion of ox y g en therapy One to a minutes of 
light chloroform anestbesia emploj'ed la this 
study 00 the dog* bad no delxyrf effect upon 
Wood oxygen Baturatlon. Dogs x to 3 recor 


ered from the anestheala within 3 mimrta 
and ihowed normal arterial Wood oxygen 
sa tura tloo r boor later In mostof the hmnaa 
cases of head injtny observed In thk study 
the depressioa of blood oxygen was mflj (j 
to 10 per cent) causing only a mflif oiygen 
deficJeocy however In some cases the depres- 
lion was as much as 34 to 44 per cent. The 
elevation of body tempcritare seen In so many 
patient# with head Injury (aeurogenic hyper 
thennia) produce* a maiiud Inciew in thsce 
metaboUsm and an Increased derriaivt for oxy 
gen. In thes e patienta the oxygen dcfideocy 
therefore may be gmla than the levd of 
Wood cm'gcn unsatuiation would hvCcite. 
Traumatfe shock, when associated with bead 
mjaiy rtsolta b * krwticd Wood prasuie and 
producf* anoxia of the atagnant type. The 
(raestlon of sedative mediemtioQ b tneu pa 
aents Is an biportant ooe. From Ws sUtb 
tical study Schrtfber feds that aanoai* 
caused analgesia and prWeeged labor 
auscs damage to the br^ and Is respoodWe 
to a large eximt for the apnea, morUffty 
and mortahty cd the newborn, hlocpbbe, 
paraldehyde and the various baibhunta not 
ooIt (ause a depression of Wood oxygen 
saturaLkxi but also have a direct dqiressaBt 
effect upon the otflbation of oxygen by the 
brab tissues ai demonstrated f* err# snd rs 
vibv by lIcQura, Hartman, Schnedorf, and 
SefaeObg and n» vUrf by Jowett, and by 
Hundhansen. For this reason, heavy ledstwB 
with there drup should be avoided 
In view of the* expenmeotai facts. It M 
obvious that mnH aninda can be tnd shodd 
be promptly treated- The anoxi* can bann 
the patient whereas oiyw admlnWered 
properiy can only benefit the pitkot 


cconxvsiom 

I The presence of mfld a* wtD a* severe 
■TvrriB should be recognlied as an Import^ 
factor fa the morbidity and roortsllty W be*d 
biury with ce r e bral fajury _ 

a Brab coocnsskni, with or witboot^tfp^ 
fracture, cansed a depression of artenal 
oxygen from 5 to 44 per cent below nonnai 
doa and patteJta. . ^ 

3 Oxygen therapy restored the Wood 0^ 
gen uturatioQ to and above nocnul ana 
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decreased the marked elevations of body 
temperature to normal In dogs this occurred 
in from i to 2 hours 

4 The presence of fever makes the oxygen 
deficiency of the tissues relatively greater 
than the level of the imsaturation of the 
arterial blood would mdicate 

5 Sedative medication, which causes a 
further depression of blood oxygen saturation 
and also a direct depression of the utilization 
of oxygen by the tissue cells, should be 
avoided as much as possible 

6 Oxygen therapy is indicated for the 


combattmg of the anoxia which result from 
head mjury and for the amehoration of 
reactions which follow bram mjury and mild 
anoxia 
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A CONSIDERATION OF SO CALLED GRANULOSA AND 
THECA CELL TUMORS OF THE OVARY 

HERBERT F TRAUT M IX, ANDREW A. MARCHETn MD 
Ntw York, Ne» York 


Society of GntlccoIo^c*! 

I ogtsti of New Voik. hti coDected a 


I group of 6 i orarian tunwra^ which 
bare been ditgnoaed u beloDging to 


the group of Bfofdatna haying thdr origin In 
the theca granulosa com^^ei. Theaothon 
Tfcre appointed to study these tomota as well 
as the dmlcal data of patients from whom 
they originated. The work b aa yet incoro 
pfete henrerer the material was found to 
yield Informatian fustifymg a partial report 
at this tjrae. 

As the scope of thb paper most be limited, 
no attexopt will be made to saminanxe the 
htaatura or to present completely the vmdoaa 
points of view coocemiaff etiology the Ufe 
cycle or caPnlar relationships of these tomorv 
It win oot be amiss, however to call the 
attenrioa cf those Interested la as erhaastfre 
prescDtatloQ of the subfect, to two m onographs 
whkh have appeared la recent months Lts 


rwwncTJ d$ hi Gro«tf«o ^ J Viuangi^ 


and GraaidtfMhdeomi by W Schiller wiQ 
repay careful reading We shaQ consider only 
those features of the neoplasms which have 
not been dearly understood and are then- 
fort somewhat controvTiiiaL 
Despite the very eztetsive Utemtnro that 
has dr\Tloped u the result of the study of the 
tumors since voo Rshldoi described the hist 
case In 1B95 there b stlU a great deal of con- 
fttsfcm coDcemlng thdr motpbologicai varia 
tloQs, aa wdl as thdr bonoooe producing 
poleohalrtka. The mooograph by Varangot 
ahistJBtes some erf the errors that have crept 
in. In ah, 174 50 called granulosa cdl tumors 


:• AaoaaUn. uid dM •SwJuj ti C 


CaOep Aao 

b«bn tSa Saotai m Gaanl rubeSv 
iMiKttfaU CtMSK Coo«TW(. Atkaoe Orr *<#* J«cr 


'"!S^ 


fj-'w MfttwkJ estketad tla Saevtr a 


have been studied and reported. In ijy* 
LoefBer and Piiesd desoibrf what tbty coo 
sidered to be a dhtfm-t tjpe of tnmot of 
ovarian origin, and named ft “fihiwiBi 
thecoceQulare xanthoma todes ovsifl. Of 
thb peculiar type of variation of the graahaa- 
fohlde'Uke netylaams, 33 han bees stnSed 
and reported- Recently doabthas been express- 
ed as to the validity of the attempt to cbaif> 
thb group of tumors u being separate and <fis- 
tlnct fitsn the better known and snee fre- 
cpicntly seen gTanaloaa ceQ groop for It hu 
bets atupected that ;aire tnmoa of the m 
cdl tjTKS were rare and a number of toners 
have been reported in which there csirted 
obydous Trurti iTiw of both cidb. The thie of 
thb paper reflects the autktn bto which the 
mtridt of the authors have been placed as s 
resolt of their study of a Urge group of tomen 
of the so ciDed grasnbsa type. 

Of the 61 tumors offered for study 7 wett 
excluded because it lecmcd dulious tbat tbey 
were compoaed of theca or granulosa ceQi. 
As all the tumor material bad been fixed 
previous to thb study ft was not powfhlc 

to CDfl duct hormonal stadiea opoc it, and Ihert- 

Ion evidence of hofiaooal activity has been 
adduced from the clinical hfatocy of uteiioe 
or amcnoTThea as substantiated by 
the microacopic appearance of the endome* 
trium. The tosucs were studied by a variety 
of itamfng TnrtlwTt- In sdcBtioa to the can 
mon tbsue italna, Mtsioa s polychruroe, a^ 
Foot 1 silver stain were found of most hern la 
(fiSeien dating not only the ctflnUr vsibo^ 
but "iwt which has proved of equal to 
portance the relation of the various ceDi W 
the reticular elements of the stmporti^ 050 
nectlve tbsw framework. The Hoevr Rcrtc® 
fat italn w*i otllbed in tix studies of 
tstial lh»id content. . 

The gencril organization of the tuoOT » 
lnter«ting and heipful, as a ccsrecl Inter 
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pretation of structure gives a clue to the 
potentialities and life history of the tumor 
The survey of the collection of tumors demon- 
strated that the classification suggested by 
Robert Meyer is reasonably adequate and use- 
ful, as it serves as a means of descnption of 
the tumors This classification proindes three 
main groups the foUiculoid, the cylmdroid or 
trabecular, and the sarcomatoid 
Before gomg further in a descnption of the 
different dasses of the tumors, we present a 
statement of the critena and the means of 
differentiating between the two mam types of 
cells, that is, theca and granulosa ceUs As 
has been amply testified by the students of the 
graafian foUicle and the corpus luteum, ac- 
curate differentiation between these two types 
of cells IS never easy and is sometimes im- 
possible However, comparatively httle work 
has been done with the aid of silver impregna- 
tion methods, and so far as we are aware, the 
Foot silver stam has never been used m con- 
nection with theca and granulosa neoplasms 
This techmque has many advantages It not 
only reveals the argentifine charactenstics of 
reticulum and cellular cytoplasm, but it also 
gives a finely graduated tonal differentiation 
of all the cells It is distinctly supenor to the 
Da Fano and Cajal methods with which it has 
been compared m this study The foUowmg 
descnption of the differences between theca 
and granulosa cells is based upon our studies 
with the Foot silver stain 
Neoplastic granulosa cells occur m islands 
consisting of from a few to several hundred 
cells They seldom exist smgly The islands 
are surrounded by strands or networks of 
reticulum carrymg with them numerous theca 
cells and the vascular supply 
The nuclei of theca and granulosa cells are 
impossible to distmguish from one another, 
as they contam similar nucleolar and chroma- 
tin bodies However, the cytoplasm of the 
granulosa ceU contains many argentofile 
granules, whereas the cytoplasm of the theca 
ceU is almost devoid of these bodies In 
addition, the theca ceU is always m mtimate 
relationship to the reticular framework to 
such a degree that each ceU is surrounded by a 
capsule of this material which isolates it from 
Its neighbonng theca ceUs In contrast, the 
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granulosa ceUs exist m groups, usually of 
large numbers, each ceU being in immediate 
contact with its neighboring granulosa ceUs 
The complete island of granulosa ceUs is sur- 
rounded but not penetrated by the reticulum 
The application of these differential pomts 
makes it possible to analyze the graafian 
foUide tumors as to their content of these two 
t)ipes of cells It is not claimed that the 
method is completely satisfactory in all tu- 
mors, as there were a number of mstances in 
which we were left in senous doubt, however, 
it IS felt that it affords a new approach to the 
study of this group of tumors, which wiU 
yield data not formerly obtamable The 
descriptions of the theca ceUs as given is 
presented with the knowledge that others, 
namely, von Werdt, Davanzo, TeLinde, 
Kauffmann, and Robert Meyer have con- 
sidered the possible presence of theca cells m 
tumors of “granulosal nature” but have con- 
cluded that they were demonstrable only in 
small numbers, if at all 
The foUiculoid type of tumor is one that 
most defimtely tends to produce the tissue to 
which it IS related, and structurally, more or 
less completely sunulates the graafian folhcle 
These represent the most differentiated type 
of the tumor and always contam not only 
granulosa ceUs limng the folhcles, but also 
numerous theca ceUs filhng the interstices of 
the supporting connective tissue of the lamma 
propria In oSier words, these are true foUicu- 
lar tumors and are mixed m the sense that 
they contam both theca and granulosa cells 
Approximately 20 per cent of our tumors faU 
mto this category They all produced large 
quantities of hormone, as judged by the 
history of uterme bleeding and the finding of 
hyperplastic endometnal tissue None of our 
folhcvUoid group had mahgnant charactenstics 
either clmicaUy or histologicaUy 
A much larger group than the foregoing is 
composed of tumors m which the potentiahties 
for differentiation are less marked That is, 
they are composed of large groups of ceUs 
growmg m sheets, or round or oval islands 
This type of tumor has been caUed “cylm- 
droid” by Robert Meyer, which term does as 
weU as any other, but lacks the mclusive 
descnptive charactenstics which one who 
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•tadie* the toinoti toon letna to deiire. The 
amfignritioQ of the IiUacfa of js deter 
mlDed fint by the ftmdamenUl feet that they 
tio not poaets the ability to differentiate Into 
follides, and lecond by the relatfcnihip which 
the connective tfaaue bean to the Immature 
tmnor and then tends to modify aa the tumor 
become* older Hwaranoksactlbareactsm- 
panled, as In the folucoloid type of tumor by 
a fupportlng redcuhnn In sriuch one find* 
many theca cdla. As the theca cdU have a 
shorter life cyde In the sense that they become 
lotcmlxed and undergo CQQagenoas dexenera 
tkm earlier than the grannloaa ceQs, the sheets 
of granulosa become divided In various pat 
tents to fonn the columns of suggested 
by the term cyUndioma but Just as often, 
tite divisIoQ invol\-es a much hner partgm 
with the iQTOkMiioD oi connecting lattices of 
hbrous tissue u that the straods of granulosa 
cells give a watermarked sQk or trabecular 
effect. 

If one fjamhtes a ymtftt tumor of this 
variety which has been staiiied to danoo* 
stnte not only the theca and grannkaa cells, 
but also the redailum, oae will ffnd that It has 
no well defined ce]]u 1 ar arraaggnept, but Is 
composed of a congioaieTate mixture of both 
granubu and theca ceUs the former tending 
to be arranged In very srnaU g ioups which am 
surrounded by extensive Irregular areas to 
which reticnlam sopportlng si>d contslnlsg 
theca cells predocnlnstn. Semal such tumors 
have been reported and conectly Intesprcted, 
the most recent one having bem dcscrioed by 
GreenhllL As the young tumor matures, the 
theca r»Tli undergo oJlagenous degencratioo 
and tMs material, together with the retlcohim, 
serves to dl\-ide the granulosa into raiioas 
patterns depending iqxm its extent snd de 
ployment, on the one hand, and the muld- 
pUcatioQ of the granulosa crili, on the other 
The cyliadrotd or trabecular tvpc of tomor 
represents about 44 per cent of the material 
of t>ilt study Th^ alwajn produced estrone 
m our series, and hatce, hyperplasia of the 
endometrium durmc the phase of maturity of 
the granulosa cells however when these cells 
are m number or hn mature, as well aa 
after they have undergone a comldermble 
degree of luteinixatkm and subsequent de 


generation, they may produce inch gn^t l 
amounts of hormone ss to setoste no bex 
rooual phenomena which can be drtennired 
dlnfcnlfy Lutrinfxstkin In «iT«n degree b 
eicetdm^y cnmnvci In this type of neepbsm. 
iltjor depees of lutefnixafaon are rare fanr 

ever oneofourtnmoisinetsariogijbyiiby 
16 cendmetera had jlmrwr mvln - 

gone this Dpedd change. Two of the eight b- 
stances of malignancy occurred in tbe cyfis 
droid type of tumor 

The third genoal type of tumor bt* bees 
called the Endiffcrenmted or sarcmiiitoif 


group About a6 per cent of our tumor* fiQ 
into Urn cjaarificatioo. It 1 * In the ssreo- 
matofci group that pathologists quite nstsnlly 
make the greatest number of cfisgoostjc 
en or s, inasi^ch as the tnd bbm- 

logial characteristics are pccrce to wide 
variation. In iVit* group the <*^« mjtntifn 
growth in uninterrupted sheets ontO mitrmlj 
or until various typa ol dcgengatkiD <£nupt 
them. The theca cefls snd the rctcuhim sr 
usually found, but to a lesser degre e than b 
the foregoang tvpes. As would be espected, 
the inddace of mafignsney b hl^iest In thb 
gr oup the life cyde the tumor lersn 
to be a shorter one than in tbe other (ob 
divisions. DegenerstioD due to hemstoos 
fotm^doDf and senescence, b more 

common. Very often these tnmon do nef 
prodiTce oxn^ bonnooe to ma k e their 
presence evident diniotlly When they m 
vivo for any considerable time, they undogo 
exlensiTe fibrotls so that one finds huge areas 
of byalinised and hbroui connective 
fOiTOunding comparatively small b li n d* ef 
granukaa ctHa. m the citetnh-clT 

one may find no survivfng theca ec» 
To the foregoing daanfication we srwU ^ 
to present two other categooes, nainefy * 
fart frojuriMS «fl tumor and the / *r$ i*ff* 
/vsw Thtt Is done with msny 
lions, as it seems rather unli k ely that tto 
ran be many tumors which. If fub}cctm 
sufficient scrutiny wHl quilify a* mi-m OT 
either of these two group*. However wttn^ 
mytrrial available the anlhor* hsro ^ 
lOTod to dmily 4 o( the H MOT 
fhrra ccD tumors, and r as a pure 
ctfl tumor It would seem almost crrtim. 
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Tig I Maran of normal graafian follicle showing rein 
tionship of reticulum to theca and granulosa cells The 
reticulum forms a network about each theca cell and also a 
definite line of demarcation between theca and granulosa 
layers 

from what is known of graafian follicle tumors, 
that if each tumor could be examined at 
various stages m its growth instead of just at 
one, there would be times when both of the 
cortical layers of the follicle would be repre- 
sented in the neoplasm The pure granulosa 
cell tumor of our collection is poor in con- 
nective tissue, the columns of granulosa cells 
being supported largely by the blood vessels 
and a meager connective tissue At the center 
of each group of cells, there is apt to be found 
a Call-Evner body, although this is by no 
means constant There is a small number of 
cells which have undergone luteimzation, 
mdicatmg that it is not an immature tumor 
Mitotic figures are not seen It is a vanation 
of the graafian follicle tumors, which from all 
available critena is well stabilized It pro- 
duced a marked hyperplasia of the endo- 
metnum which was associated with profuse 
uterine bleeding 

The four pure theca cell tumors are almost 
identical with one another in structure They 
are composed of a very extensive and dense 
framework of reticular fibers Each theca cell 
IS enveloped in a capsule of reticulum Many 
of them are luteinized and there are large 
areas of collagenous degeneration No islands 
of granulosa cells can be found There are no 
mitotic figures, indeed, the whole picture is 
one of markedly quiescent growth, suggesting 
a very cellular fibroma of the ovary Many 
readers will doubtless at once credit these four 
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1 ig 2 ToUicular type of graafian follicle tumor (root’s 
silver stain) a, Low power show s granulosa lining the aani 
and tongues of reticular connects e tissue in the lamina 
propna b, High pow er of same tumor show s the marked 
difierenUaUon of granulosa and theca elements, the latter 
bemg embedded m a reticular netw ork similar to that seen 
in the normal folhcle 

“pure theca cell” tumors to the category of 
ovanan fibromas The authors have carefully 
considered the validity of this conclusion and 
have decided that the tumors certainly are not 
ordinary ovarian fibromas, but have every 
appearance of being theca cell tumors More- 
over, they give the characteristic sudan stain- 
ing reaction with the Hoerr-Romeis method 
Doubtless, some ovanan fibromas are asso- 
ciated not only with theca cell tumors, but m 
our opinion, may be the results of degenera- 
tion of small tumors contammg many 
granulosa cells 

Most interestmgly, none of these tumors 
produced any appreciable hormone If these 
be truly theca cell tumors, and we feel that 
they are, then this finding is most suggestive 
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•tutHe* the tumori »oon Wnu to desire The 
coofigarttioQ of the Uliods of celli is deter 
mined first by the fandjuneiiUJ fact that they 
do not poucM the ability to differentiate into 
follfdea, and aecond by the reJatiooihlp which 
the connective thane bears to the tmmature 
tnmor and then tends to modify as the tumor 
bccomesolder Tbceranuljsaccllaareaccom 
pankd, as In the foUlcuIold type of tnmor bj 
a supporting reticaluin In which one finch 
man} theca odla. Aa the theca ceffa have a 
shorter life cycle in the sense that they become 
luteinixed a^ undergo collagenoui de geners 
tion girlier than the grannlosa ceOs, the shetta 
of granulosa become divided In vadoos pat 
terns to form the cedumns of ccHs suggested 
by the tenn “cylindroma but Just as often, 
the division involves a much finer pattern 
with the formation of connectiog lattkes of 
fiibrous tissue so that, the strands of grannhaa 
cells give a watennarked sOh or trabecDlai 
effecL 

If one examines a ywsx tnroor of this 
variety which has been stoned to demoD 
itnte not only the theca and granoloaa ceOa, 
but also the redcolum, one wQl find that it has 
DO well defined celltdar anan ganen t, but b 
composed of a coctgkmeTate mixture of both 
granifioca and theca cells, former tending 
to be arranged In very snaD groum which are 
Stnrounded by crtendTe Irregular areas in 
which reticulum suf^xirting and containing 
theca cpfl* predominatea Sm-eral inch tumors 
have been reported and cmrectly interpreted, 
the roost recent one having been descrited by 
GreenhUL As the yoemg tumor maturea, the 
tl»ca cells ondergD coSageaoQS degeneration 
and thb material, together with the reHcnhnn, 
•erves to dmde the granulosa into vackns 
patterns depending upon its extent and de 
pioyment, on the one haml and the molti- 
phcatiOQ of the granulosa cdls, on the other 
The cyllndrodd or trabecular ^pe ol tumor 
represents about 44 per cent ol the material 
of stody Th^ ahrayi prexiaced estrone 
In our aedet, and hence, hypeiplada of the 
endometrium daring the phase of maloiity of 
the granulosa ceils n g we i er when these cdls 
are few In number or immature aa wefl as 
after Uict have undergone a coonderable 
degree of lateinlEatkm and fubacqueot de 


generation, they may produce bkH tm*!' 
anwonts of borauce as to actuate u) ber 
rooaal phenomena which can be detemiarf 
clinically Lutelolzation in degne h 
exceedingly common in tMs type of vryJ**" 
Major degrees of Igteinlxation art me icw 
eva oneofourtnmonmtasciingijbyi3by 
16 centlmeten had alnsnt cocnj^tely mtdn 
gone tlili Upoid change. Two of the cl|fit la 
stanc es of maligna nry occuned In the cjDa- 
droid type of tamer 

The thiid general Wpe of lumoi has beta 
called the undifferentiated or “sarcoraatoW" 


group. AboQt ad per cent of our tmiwn fil 
into this clasalfiration. It k in the tua>- 
matnid group that pathologists quite Dstmallj 
make the greatest nunaber of diagDcalk 
en ws . Inasznnch u the cSniral and fanto- 
iogicai characteristics are p j oce to wide 
variation. In iVii* group the 
growth in unintoTOpted sheets until maturity 
or tmtS vaikraa typo of degeneration £iiupt 
them. The theca cells and the retieshstt an 
asoaHy found, but to a imei degree thtu k 
the foreg oi ng tvpes. Aa would w expected, 
Incidence ol maQ^tancy is is ihh 
gro up and the life cycie of the tumor s«u 
to be a shorter one than in the other tub- 
di viitoia. I>egeDeTation due to becataBS 
fonnadon mthI soiesctnce b inert 

«f»rinvwi. Very often these tamoo do net 
produce enou^ bonwgie to make thdi 
pf e sence evident dinkaH) When they *0 
vive for anr cnralderahic time, they widerp 
extensive fihrosb so that ooe finds bage suss 
of byallnlaed and fibrous coonectrve three 
soirounding cotnparativdy imall h l s wb tf 
granulosa m the cxtenintlv fibrosed 

ff t**, ooe may no sumviDg theca ttCs. 

To the foregoing ciastificaticc we wwild 

to present two other categorie*, naindy ^ 
fv% groaidara «C tumor and the fvi Uku 
ctU Umcf Thb b done with many rtsem 
tions, u it seems rather onlikely that 
f n ix many tumors which, if sohjerted w 
suffideot scrutiny wQl qualify ssiaem^® 
either of these two groups. Howero 
material avallaUe, the authors have «« 
forced to da*if> 4 of the 54 b®"" “ ^ 
theca ccD tumors, and 1 aa a pure 
ceil tumor It would scan almost certain 
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Fig 5 The junction between three lobules of a cjhndroid type of graafian follicle 
tumor IS shown m the drawing The septum of reticulum fibers contams many well 
preserved theca cells In other areas of the same tumor the granulosal growth of the 
lobules had compressed the inten cning septa so that only a few theca elements sur 
vived The relationship as shown may be observed in the great majority of so called 
“granulosa cell” tumors 


activity, either chnically in the form of ex- 
cessive utenne bleeding, or histologically by 
the production of a hyperplastic endometrium 
Our attention was called to them by the fre- 
quent notation m the history that the pa- 
tients were suffering from amenorrhea That 
28 per cent of such a group should fail to 
present the generally accepted evidences of 
hormonal activity, demands an explanation 
We have found that the tumors associated 
with amenorrhea have in common one or more 
of the 3 folio wmg charactenstics (i) they are 
relatively undifferentiated, belonging usually 
to the sarcomatoid group , or (2) they have a 
high theca cell content, or (3) they are 
markedly fibrosed or have undergone other 
forms of degeneration The 4 pure theca cell 
tumors, of course, fall into this category, as 


all were assoaated with the lack of any form 
of excessive utenne bleeding or hyperplasia of 
the endometnum In the undifferentiated cell 
group, 2 different conditions were found 
characteristic of the granulosa cells, which 
may be of importance, namely, they were 
either of the immature cell type and may have 
been abnormal for that reason, or they 
appeared to be postmature as evidenced by 
considerable areas of lutemization Thirty-six 
tumors of the collection gave ample and un- 
mistakable evidence of pronounced estrogemc 
activity No information was available con- 
cerning the 3 others 

Two tumors of the series were associated 
not only with amenorrhea but with evidences 
of masculmization The clinical picture of the 
2 patients is almost identical They exhibited 




Fig j CitodmaMiaet t^pe o! ptAiia kBxie now 
(Toot illwTtUii) «, L>m tn««TihKrn|iramI (efic«ri 
pfajr tbc tUBor Tbe l&m ituo^w ^ 

trj Dodme rttkxiUr fnomcKi MmamCnK ikna 
Ben AOd ibere. irm ihecA ceL ob bv diMrersed n the 
rrlK^ set TKm tamar U pr edupt r^leiy cruaioaBl, 
hb oqI^ ondent irpmevtAbo* ci (be tbro eefb 
b, Hlrt pen rr *bM rrlicnlAr badrf brtvrro ts jpxnoVv 
■al iiLmlt n bxh tbm etrorali at« fCifijactT denao- 
ftnted 

of the po«JbQit> that the ibcca cell doc* not 
produce *n estrogenic bormoDc or at least 
does not secrete ejtroue ai hai been geoerally 
npposed From these ohserNtlkm it would 
teem ptobaWe that nK»t of the theca ctfl 
tumor* reported in the literature ai haTing 
been astooited with c^^de^ce of eiUone 
actjt'ity might he erpUined bj the poafhDitr 
that they were not pure turnon of theca cell!* 
but contamed fairij large number* ol grxnu 
lou cell* a* wdL 

It i* not Biggeitcd that the theca ccU nc\er 
•ccretes estrone a* that conduaton i* not 
justified from the obtervatkm of ool) 4 pure 
theca ceD tumor*. CooduiJ\T evidCTce can 
come only as the result of the study of manv 


Ttg 4 S^fraauMJ Tjpc at gntA^ Ukh Ciaw 
Root's nfm KAis) t, Ln pi7*n abo* nylMdf 
nw typ* of rrirmW fruwaoti txaciiw te v 

SAbfmsloud toson T\nb tbla naesi&aijaa, * b 
I diAcnalkl iba tm typn ot cdb tad 
«n*i* ap lir WBcr Wwaflr tb«* crc. rt«t<jnti aia« 
aer-bafl IbEcttl Bw«a. «kir ynab>a lona^tbca(bnkBO 
b. Dwb pB«er ctaier lia* tJH/nW tV Omre 
fTsoilM prakwiBala, bit te tba nfb* dc ftiw. 
tbro] tinatsU an rra(DijaUe llfb pascr U 
bonctm. fro«» aaoCbcr portJc« 0/ the »i«ia Hct o 
aliBoal poja tbeca ceII fTO»tk Ub eety f»» piaota^ 
rrfl* (fl-irnJWf 

tuiBon In rarxws stage* of derelopcDent ^ 
stated our 4 tumor* all ga t evidence « 
tKOhrnfy and of some *eoe*cencc ct b thc^ 
fore entire!) possible that )Oun«eT tnnwo 
ma\ be capable of bonoonc piodoct^ 
nowever aAhtioaal evidence wflJ be p 
later to show that the higher the cDOtent « 
theca cells is found to be in a jfbim 
foDide tumor the less Hely its associstwo 
with evidence of borrooDC prodortion 

ESDocaerr Acwm 
Of the 54 graafian foflkle tumor*, 15 
found to afford do e^■^deIM:e of benDonai 
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Fig 5 The junction between three lobules of a cylindroid type of graafian follicle 
tumor is shown in the drawing The septum of reticulum fibers contains many well 
preserved theca cells In other areas of the same tumor the granuiosal grow th of the 
lobules had compressed the intervening septa so that only a few theca elements sur 
vived The relationship as shown may be observed in the great majonty of so called 
“granulosa cell” tumors 


activity, either chmcally in the form of ex- 
cessive utenne bleeding, or histologically by 
the production of a hyperplastic endometrium 
Our attention was called to them by the fre- 
quent notation in the historj' that the pa- 
tients were suSenng from amenorrhea That 
28 per cent of such a group should fail to 
present the generally accepted evidences of 
hormonal activity, demands an explanation 
We have found that the tumors associated 
with amenorrhea have in common one or more 
of the 3 following characteristics (i) they are 
relatively undifferentiated, belonging usually 
to the sarcomatoid group, or (2) they have a 
high theca cell content, or (3) they are 
markedly fibrosed or have undergone other 
forms of degeneration The 4 pure theca cell 
tumors, of course, fall into this category, as 


all were associated with the lack of an)' form 
of excessive uterine bleeding or hyperplasia of 
the endometrium In the undifferentiated cell 
group, 2 different conditions were found 
charactenstic of the granulosa cells, which 
may be of importance, namely, they were 
either of the immature cell type and may have 
been abnormal for that reason, or they 
appeared to be postmature as evidenced by 
considerable areas of lutemization Thirty-six 
tumors of the collection gave ample and un- 
mistakable evidence of pronounced estrogenic 
activity No mformation was available con- 
cerning the 3 others 

Two tumors of the series were assoaated 
not only with amenorrhea but with evidences 
of masculinization The clmical picture of the 
2 patients is almost identical They exhibited 
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F>9. 6. Thm (Tumn (u(bde mwn, ifantaf 
rairtnno^tlKt typaafe^ l , PmVgatandytbwJ 
la nait box mmoj rcutkMa cdb w* <feaiaciiakU«' 
b compo a fti l BAmlf of tbixi nlli. lb «o]7 illfbt 
fTB&sloM i ip i um ifd c, AivAbet «nrapU ol tbe ■fanm 
afceCi 

marked bod 3 y Kair gro»itii wtUi maaculmc 
diatributioti, 6eq>emng of \xke 1 pitch, braut 
atrophy hypertrophy of the ditom and 
amenorrhea- One of these turnon has a 
typical foQlcuMd arrangement and seems to 
bis an undoubted granul^ cell tumor whDe 
the other U of c\-uadroid tvpe and while U 
contains do areas that suggest the poaaibQjli 
of Its being an undifferentiated urbenoma, 
that posdbilltr cannot be eQtirel\ roied out 
After the removal of the hrit tumor the 
patient resumed normal roenstmation ml 
though ihe has not conceii'ed to date Un 
fortunately the second patient died as a 
sequel to the operation, so that nothing can 
be known conctming her poteotUbties for 
resumption of normal endoerme functions 
We are not In a position to dneidate these 
paradoxical crorpOons to the usual femmme 


endoenne pattern which U ajaoaated sili 
the graafian follide tumors. V\cra] otier fa 
stances have been reported In the Htentore 
Most ol these Instances ha\T been aisodited 
with what have been described as hitemlird 
tumora, which suggests the powbAity that 
the\ may actually have been turnon arLfag 
from adrenal rests dtlicr in the vidnlty of tie 
ovar\ or actually incorporated In tie ofjaa 
Eaamiaatloo of the tmues of the i caxi 
which are here re^iorted leenn to predodr tbs 
posribJe explanaiioo as applicable to tbew j 
instances. 


AOS mciDDeci: 

The lanal teaching coocerrung the ii 
odcnce of graafian foltide tumon has been 
that the granulosa type was most frequentlr 
seen in tl^ postmeoopausal period, wbereu 
the theca cell type was more frequent]) ob- 
served during the rroroductive period- Tho 
senrt of 54 tumors ts dlstrfbuttd b a sonie 
what different age ndationihip Durrog the 
hilt decade of life i tumor o e nured donaj 
tbeaecDDd s tuioon the third j thefoortb, 
IS the fifth, 19 the njth, 9 aiKl the seNefitk, 
7 In other words, 6 q 81 per cent or near!) 
70 per cent, may be aid to hast occurred 
prior to or during the mmopause (the a>Tnge 
meDopaosalageinNcw'Vork being 49+) 
yo 19 per cant after Its advent. Tbe greatest 
incidence of the turnon was from the age of 
30 to 50 yTon. Inasmuch as this roui^i]/ 

corresponds to tbe reproducthe peirod hw*» 
thought that it might be instructive to letm 
whether or not there was any rriahorohip be 
tw e en pariW and the Incidence of tbe tumor* 
In the fourth decade it was found that 8 of 
the II women were dtber nulljpsrw or 
prinupane. In the fifth decade ualUparx and 
pnmlparc equal!) balanced the multipart 
Tills B too «rn«n a senes to cMluate seen 
data, but It is suggested that parit) 
perhaps tend to reduce the badence of the 
tumon. 


AUSKOaniTEA, OR lACR OF 0TIin*E 
Bi-gcinxo 
Failure of the tumor to produce 


bomtonal stimulatloQ to cause hyperpla^ 
the endometrium foJkiwtd b> uteibe bJeedL 


of 

lecdlDt 
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Tig 7 a, Pure theca cell tumor with low magnification, 
showing the highlj developed reticulum and cell content 
b, Pure ^nulosa cell tumor is show n in contrast Xote 
the paucity of reticulum and complete lack of theca cells 

was charactenstic of 15 of the patients of the 
senes, an incidence of 28 3 per cent 

Uterine bleeding as a result of pronounced 
estrogenic activity, with or without hj'per- 
plasia of the endometnum, was present in all 
the remainder, unth the exception of 3 pa- 
tients concerning whom no data were avail- 
able Of those who failed to produce the 
symptom of utenne bleeding, all but 2 in- 
dividuals were preclimactenc These 2 pa- 
tients were 50 and 55 years of age 

The tumors were unilateral in 44 of the 
patients, occumng with equal frequency upon 
the right and left Six patients had bilateral 
tumors and no data were obtainable concern- 
ing 4 of the cases Asates was found on 7 
occasions In 2 of these the fluid was blood- 
tinged Only 2 of the tumors associated with 
ascites proved to be malignant, and in each 
instance the fluid was a clear straw color On 
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Fig S High power photomicrognphs of the two 
tumors which arc represented in Figure 7 a. Theca cell 
tumor, b, granulosa cell tumor 


one occasion, hydrothorax was a prominent 
feature of the patient’s physical examination, 
and abdominal fluid was found at the time of 
operation However, the tumor in the ovarj' 
proved to be quite benign 

SIZE 

Ihc largest tumor of the senes measured 
18 by 20 by 22 centimeters and occurred in a 
woman of 37 years Two very small tumors 
were found, 1 measuring 5 b}' 7 millimeters, 
and the other 15 milhmeters in diameter No 
correlation could be found to exist between 
the age of the patient and the size of the 
tumor 

MALIGNANCY 

Eight, or 15 4 per cent of the tumors, were 
clinically and histologically malignant Of 
these patients, 5 died of the disease within a 
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compaati\’d\ ihort time titer lu rxccnUioQ 
wh 3 e aootlter died of poitoperatnr pneu 
monk OfsofthcpalWTiU rtolWngttknowTL 
OqIn 1 pabent hu rjrmxd for 4 tod » 
tppo^e^Ml^ quite Teel! Sbe rec«\"e<i port 
eperttiv’e d^ x r*.\ UieTapN bectute of 
prtltoaetl eind ail-denac moUiUaes Hv-e 
other pttfcnti recdvTd deep x nj therapr 5 
of them titer operttkiD while } rt w red both 
pre-opentive tod postoperative irmtinenl of 
tlus tv-pe til died within 14 montht. It 
woukl tcein therefore that In the malignant 
group oi turnon, x-rm\ therap) i* not effectivT 
In rettrdhig or stopping the progress of the 
growth. The ver\ ibort time interval puslng 
between the trctlmeot and the demise of the 
patient would seem to warrant thiscondusHHi 

Errzer or DrriA cntcrE radipii 
IBB vounow 

Inosmach tt ndxucn is frequentk used in 
the cavdtv of the uterus (or the treatment of a 
\-arietr of E>T>ecoJogic*I diseases and particu 
Itrlv becBuse it ts known that radiation of the 
Immature mouse s ov'arv am produce graoJian 
follide tumors it is Intcrestmf to note what 
If an\ sUmulabng effect there mav be m the 
ovirv of the woman In the material under 
stud\ there ore just 3 InsUnces that nuv 
throw aome light upon this question One 
polienl reten'rt i,Joo mDligram hour* of 
radium Irradiation which was foDowed » 


months later b> the reniovaJ of a bnikn 
granulosa cell tvpe of tumor The other 
patient recHred a much Uirer do^ 
nuDignun hours which was almfcCoaed sane 
months later the exact tfanc U not kn^ bj- 
the appearance of an ovarian tnmor ci tk 
granulosa Ij-pe which required removiL Thh 
tumor was also benign 
These data are Inadhcicnt to warrant coo- 
cIusioQS, The\ do Indkatc bo»tm that 
radiation of this tj-pc does not preveot tk 
a[^)emr*nce of the tumor and does not d«tro\ 
It 1/ It b alrradv present 

TH£ LITE CYCLE or caiinof 

TOLUCXE LITE TUlfOM 
TTie ultimate ctfcJogj of the huiuan tumoo 
U slIH in doubt, although Forth and BuUff 
worth Tnsut and Butterworth, till roort 
rectntlv Gent ill working with the et 
penroestal)} prodneed gTanolou tumor of thr 
mouse lorarr hav'C shown that In thbanlfflil 
the tumor does not artse from the ceknic 
epitbehum os has been taught fonneriy but 
forms froca tlcmenu of Ua amnective twue 
of the cearj This erldctwe reioforea the 
thesis of Ffsdiri and hit achooi who hare 
oitlnttioed that the ceQoIar efementi of the 
graoffan foflrde ore developed bj diffcrenlh 
tion of the meaodermJc ekmcnll of tbeorarr 
ilcyer s hypothesis that differentiated meso- 
derm fa ponced in eice« of that nectssaiy 
to envelop the primordial ova aod that, hence 
cdl nests of this ceDular material mniin id 
Iheovan ocauKmaDv foe long pcnodi of time 
with subsequent devdopinent into a neo- 
plasm is itiil valH- The cell nests have been 
demonitiated and toroora of til demetaioo* 
a« desafbed In the literature It U safe to 
sav that uo one todij believes that the 
grtahan foIUde tumors originate from the 
differentiated fofllclc the corpus luteuro or 
even the atretic foillcJe 

The stimulus whkh mav cause the resJouaJ 
islands of embrjnnlc cells to develop fa 
known however the greatest tnddeo ce cd tM 
tumors coiaddei with the period of 
gonadotropic activitr of the antenor woe « 
the hj'pophj'sfa that Is, dnnng the 
ductive period and the earl> jrars ot 
mersjpause It ntav not require too grea 
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stretch of imagination to suppose that the 
stimulus ^\hlch causes the normal cells of the 
graafian sestem to proliferate has a similar 
effect upon the residual emlire omc cell nests 
causing them to assume neoplastic tendencies 
f\Tiatc\cr the growth stimulus ma^ be, it is 
quite clear that it is not alwa\s present in 
uniform degree Ihe evidence for this con- 
clusion lies in tumors which frequcntlv show 
wide variation in the ago of various portions 
of the same tumor Ihc result of periodic 
growth IS that the neoplasm is frequcntlv an 
aggregate of groups of cell masses produced at 
different times and havmig different degrees 
of maturitv and senescence The immature 
cells probablv do not secrete hormone, and as 
the same is true of the senc'-ceiit cells it is 
evadent that the composite effect of the tumor 
in the hormonal sense at anv giv on time , must 
represent the resultant activate of the groups 
of cell masses which have reccntlv reached 
matuntv fherefore, the tumor cannot 
maintain an cv cn lev cl of hormone production 
but must present wide fluctuations dependent 
upon the state of growth and nutrition, with 
the result that response in other organs must 
also fluctuate in an irregularlv pcnodic man- 
ner In addition various collateral events 
ma} occur which tend to minimi/c the 
hormonal effectiveness of the tumor, such as 
ischemic necrosis and hematoma formation 
The latter is very common in the folliculoid 
tjqie of tumor These facts explain quite 
satisfactonlv whj' some women arc amenor- 
rheic at the time they come to the jihv sician 
Most graafian follicle tumors produce 
svmptoms which bnng the patient to the 
phvsician, wath the result that the great 
majority of tumors arc removed before they 
have reached the end of their life cv clc It is, 
therefore, necessary to postulate what some 
of the terminal aspects of the neoplasms mav' 
be However, vve know that if the tumor is 
not adverse!} affected by such accidents as 
ischemia and hematoma formation, the cells 
tend to mature and to undergo quite Hqiical 
degenerative changes The theca cells reach 
the end of their life cycle sooner than do the 
granulosa cells Lutcmizalion occurs in both 
tvqics of cells and this is followed by collage- 
nous degeneration, which is replaced by 
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fibro<;is 1 he greater the content of theca cells, 
the more likelv the tumor is to produce 
fibrous connective tissue Ihc granulosa 
elements, however, being poorlv supplied with 
sujiporting framework iqioii which to dispose 
themselves, and being le^s intimate Iv supplied 
with blood vessels are more prone to prema- 
ture accidents w Inch inferrupl the other forms 
of tlegeiie ration that might otherwise ensue 

SI VlVl VRV 

1 \ studv of ovarian tumors of the 
theca granulosa cell group is reported 

2 Ihe use of loots silver slam makes 
passible the eliffereiitntion of theca from 
granulosa cells m most instances 

^ “so calleel granulosa cell tumors contain 
varving amounts of theca cell elements as 
well, so that pure granulosa cell luniors an 
rare Most tumors eoiitaiii from to '3 of 
their differentiated cells in the form of theca 
cells A number of tumors were encountered 
which had equal representations of the two cell 
tv pcs, while most so called tliecacell tumorsalso 
containcel granulosa elements m considerable 
representation One pure granulosa cell tumor 
and four pure theca cell tumors arc described 

4 An attempt is made to outline the life 
cvclc of these tumors and its relationship to 
the clinical sv ndrome thev present 
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coraptmtiTcU ahort Ume after lU rect>snlllon 
whDc another died of po*toper*t]\'e pom 
mooia Of 9 of the patWnti, oothiog u koovti 
Onlr 1 potkot hastuniv-cd for 4 and b 
apparcoth quite well She fwei\Td port 
openUTe dm 1 rB> ibenipj betaiue of 
p^toneal aad cul-de-^ac metuUses. Fire 
other patkoti rrew^Td deep x n> ihersp) 3 
of them after opertUoQ vlme 3 receix'ed both 
pre-operadre and pertoperathT treatment of 
this t)^^ all died vithin 14 months It 
wonfd seem therefore that io the maJjgnant 

r np of tumors x ray thenp) is not eflective 
retarding or stop^g the progress of the 
riwth. The vtn short time iiiterval passing 
betTreen the treatment and the demise of the 
patwnt wuuid seem to warrant this coodoskm 


EerccT or rsTa^ rTEaure uoimi 
mauJisTicrs 

Inasmuch as radhiro Is frequenth used In 
the caviti of the uterus for the trealmenl of a 
-anet\ of g>-necoIogical diseases and poitjcu 
lariv because it ts known that radiatfon of the 
immature mouse s o\*aiT can produce graafiAn 
foJlirie tumors, il Is inlfTCttinj to note wfaat 
if an\ fumulatlng cScct there mi\ be In the 
o •arv of the woman In the material under 
stud\ there ire just 3 instances that mas 
throw some bjht upon this question One 
patknt recen-ed i 100 milUgram hours of 
radium irradiation which was followed 20 


months later the rcrooviJ of 1 bealga 
granulosa cdl n-pc of tumor TV otl« 
patient received a much larger (Wage 3^600 

inilliffiam hours, a Wch was also followed WDc 

months later the exact time is not known hr 
the appearance of an o\-arian tumoe d the 
granulosa t\pe which required marvaL Thh 
tumor was also benign 
These data are insuffident to wanant na 
dusxios. The) do indicate bo a evet tiit 
radiation of this t)-jie does not pfr%Tnt the 
appearance of the tumor and does not dniro) 
it U It ts alrcarh prtsenL 


Tm LITE cYCix or cavinus 
TOUJCLC uia rUMOaS 


The ultimate etwJog) of the human tvmon 
is stfn in doubt although Forth and Butter 
worth Traut and BuHerworth, and a»fr 
recmtJi Geist iH working with the et 
penmeDtal!) producedgranubetniDorcfthr 
mouse s ow) ha\'t shown that lo this inima] 
the tumor dion not arise from the oinok 
epithelium as has been taught forwfiy hot 
fenas from dements of the cooaettfre ta»e 
of the ON’S!) This es-ideDra relaforres the 
thew of Fbcbri and his schooJ who hare 
maintained that the ctQular demeots of the 
graahan follicle are devdoped b) differentia 
tiou of the mesodermic dements of the ovixy 
iIc)TT s b}TX'thesis that diffcitnllitfd mtso- 
denn is produced in ex c ess of that neerwarj 
to en\Tk>p the piirocrdial o^a and that hence 
ceO nests of thti ccllnlar material remain hi 

lhro>'an occasjooaUy/oriongpenDdsoftliDe 

with subsequent dc^T^opIOent Into a neo- 
plaam o still \alid The cell nests lia\c been 
demonstrated and tumors of iD fimcnBceM 
arc described in the litcratuie It a * 
ia\ that no one toda^ bebe'Ts that t» 
graahan follide tumors originate from tbe 
differenttated follide the corpus hiteum, « 


ev'en tbe atretic follide , 

The ilimulua which mav cause the rcswuiJ 
IsUnds of embt)onIc ceDs to dcxTlop 
known however the greatest Inodeoce ® ^ 
tumors coincides with the period of gr^ 
gonadotropic acthntv of the anterior low 
tbe h)poph\-sB that is, during the ropr^ 
ducti t penod and tbe eaiiy years 01 
menopau»e It ma> not require too peal a 
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streldi of imagination to "suppose that the 
stimulus nhicli causes the normal cells of the 
graalian s\stem to proliferate lias a similar 
elTect upon the residual cmbr\ onic cell nests 
causing them to assume neoplastic tendencies 
\Mntc\er the gronth stimulus mae be, it is 
quite clear that it is not al\\a\s present m 
uniform degree Ihe evidence for this con- 
clusion lies in tumors nhich frequeiitK show 
wide \ariation in the age of \arious portions 
of the same tumor Ihe result of periodic 
grow th IS that the neojilasm is frequenth an 
aggregate of groups of cell masses iiroduced at 
different times and haxang ditTerent degrees 
of maturiU and senescence The immature 
cells probable do not secrete hormone and as 
the same is true of the senescent cells, it is 
eeadent that the composite effect of the tumor 
in the hormonal sense, at an\ gi\ en time must 
represent the resultant acti\at\ of the groups 
of cell masses which ha\c recenth reached 
matunU Therefore, the tumor cannot 
maintain an e\ en lee cl of hormone production 
but must present wide fluctuations dependent 
upon the state of growth and nutrition, with 
the result that response in other organs must 
also fluctuate in an irrcgularh periodic man- 
ner In addition, \arious collateral events 
ma> occur which tend to mimmirc the 
hormonal effectiveness of the tumor, such as 
ischemic necrosis and hematoma formation 
The latter is ven common in the folhculoid 
tjqje of tumor These facts explain quite 
satisfactorih' whv some women are amcnor- 
rheic at the time thev come to the physician 
Most graafian follicle tumors produce 
symptoms which bring the patient to the 
physiaan, with the result that the great 
majority of tumors arc removed before they 
have reached the end of their life cx clc It is, 
therefore, necessarj^ to postulate what some 
of the terminal aspects of the neoplasms may 
be Howex'cr, we know' that if the tumor is 
not adversely affected by such accidents as 
ischemia and hematoma formation, the cells 
tend to mature and to undergo quite tj'pical 
degenerative changes The theca cells reach 
the end of their life cycle sooner than do the 
granulosa cells Luteimzation occurs in both 
types of cells and this is followed by collage- 
nous degeneration, which is replaced by 
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fibrosis 1 he greater llu content of theca cells, 
the more like lx the tumor is to produce 
fibrous conncctixe tissue Tlie granulosa 
elements, how ex cr being poorh supplied with 
supporting framework upon xxliich to disjiose 
thcmselxcs, and being less intimatelx suji])licd 
with blood xesscls, are more prone to prema- 
ture aecideiitsxx Inch interrupt the other forms 
of degeneration that might otherwise ensue 

SI XIXI XKX 

1 \ studx of :;4 oxarian tumors of the 
theca granulosa cell group is riiiortcd 

2 Ihe use of loot’s sdxer stain makes 
po'.sible the differentiation of theca from 
granulosa cells in most instances 

,, ''o called granulosa cell tumors contain 

xarxing amounts of theca cell elements as 
xxell so that pure granulosa cell tumors are 
rare Most tumors contain from to ’ ^ of 
their differentiated cells in the form of theca 
cells \ number of tumors xxere encountered 
which had equal representations of the two cell 
tx'pcs,xxhilcmost so called theca cell tumorsalso 
contained granulosa elements in considerable 
representation One pure granulosa cell tumor 
and four pure theca cell tumors are described 

4 An attempt is made to outline the life 
cxclc of these tumors and its relationship to 
the clinical svndromc thex present 
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THE ANATOMY OF THE SUBPERITONEAL TISSUES AND 
LIGAMENTOUS STRUCTURES IN RELATION TO 
SURGERY OF THE FEMALE PELVIC VISCERA 

•XRTHUR H CURTIS, M D , !• A C S , BARR\ J ANSON, Ph D (Med Sc ), and 
LINDSAY L BEATON, M D , Cliicigo, Illinois 


I N a previous article (Curtis, Anson, 
MeVay, 1939) the anatomy of the pelvic 
and urogenital diaphragms was de- 
scribed anew, especially m relation to 
factors important m pelvic repair Therein, 
attention was directed to the firm fascia which 
lines the muscular floor of the pehns and is 
L^rmed the superior fascia of the pelvic dia- 
phragm, it was demonstrated that where the 
pelvic viscera pierce the pehne floor the fascia 
is carried upward upon these hollow organs as 
tightly fitting investments or “collars,” some- 
times blending with, even becoming almost 
inseparable from, the outer muscular coat of 
each 

The present ofienng presents a continuation 
of our investigation, based on further ob- 
servations in the operating room correlated 
with dissections of human material, sub- 
stantiated by necropsy dissection of fresh 
specimens A chief objective of this article is 
to discuss the relation of the endopelvic fascial 
collars to the ligamentous and cellular invest- 
ing and supporting tissues at a higher level, 
chiefly in their relationship to the uterine sup- 
ports and adjacent associated structures The 
illustrations are from hfe-size drawings by 
Tom Jones made from successive dissections 
of a single carefully selected specimen ‘ 
Although it IS intended to integrate the 
anatomical details hereinafter described with 
those of the more mfenor pelvic region pre- 
viously considered, the regional anatomy may 

From the Department of Obstetrics and Gynecology and the 
Department of Anatomy (latter s contribution No 292) North 
western University Medical School The clinical aspects of this 
imestigation were discussed by Dr Arthur H Curtis m a paper 
read before the American Congress of Gynecology and Ob 
stctrics Cleveland September 12 1939 this paper is entitled 
“Special features in the management of surgically difficult 
malignant growths and kindred lesions of the pelvic viscera ” 
^The subject was a white female 30 years of 5 feet 7 inches 

tall weighing 86 pounds (embalmed) the alxTomen and pelvis 
^cre completely free of pathology The illustrations are two- 
thirds actual size 


be most logically discussed in conjunction 
with the illustrations by considering the 
structures in the order in which they arc 
encountered in pelxnc dissection from within 
the abdomen, from above downward 

The commonly encountered descriptions of 
the pelvic organs are, in their general features, 
in accord with the observations made m the 
present investigation Nonetheless, since 
knowledge of the form and relations of these 
viscera is fundamental to an understanding 
of the regional variations in the character of 
their serous and fibrous investments and their 
ligamentous supports, certain of these well 
recognized anatomical facts ^v^ll be mentioned 
m the course of our descnption 

I PERITONEUM 

In the specimens studied, including the one 
presently to be desenbed, the course of the 
pentoneum conforms to the descnptions pre- 
sented in standard textbooks of gross anatomy 

From the internal surface of the anterior ab- 
dominal wall the pentoneum is conducted downward 
to the supenor surface of the unnarv bladder, only 
this superior surface is covered by peritoneum, the 
inferolateral and postenor surfaces being separated 
from the back of the pubic bone and the fascial cov- 
enng of the obturator internus and levator am 
muscles merely by a thin stratum of extrapentoneal 
connective tissue From the supenor surface of the 
bladder the pentoneum is next reflected to the 
antenor surface of the uterus, shghtly above the 
level of the internal os of the cervix, from each 
lateral border of the uterus it is then carried, wing 
like, to the side wall of the pelvis, as the antenor leaf 
of the broad ligament Continuing over the fundus 
of the uterus, the pentoneum descends upon the 
jxistenor surface of the uterine body and the 
postenor wall of the vagina to the level of the ex- 
ternal os of the cervix, draped over the utenne tube 
at either border of the uterus, it passes downward as 
the postenor leaf of the broad ligament Extending 
to the front of the rectum, the pentoneum is re- 
flected upward to the pelvic colon 
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Tic Cimd« of bnad Ojamii. ei mriotry ma \a- 

itTw r»t» Tta wt*m ba» been ntmtt4 Jrto li» b-w**! ujirvoned po^ilon, 
the pentoemo mocned rran Uv body of (W otmn. th* trad l^uMt, uj tbe 
^pa nof tarfoce ol the bkddrr 


Id CD\TriDg tl>tf pclWc oi^oDs the defire of 
hxatKm of the pentooeuni to the intriiufc 
tiuuci of the»e ^•i*cera diffen with the organ 
conetTwd, leemingiN depcrxlent upon Ibr 
thkkne«i and character of the tubp^toocal 
connectivT tiMuc Tbe*c rcgwoaJ dJfferencea 
in peritoneal anchorage are Important enough, 
ra anatom> and gj-necologi to a-arrant apedol 
dcacnptiocL 

On the uterine corpiu the peritoneum la 
doacit adherent to the muacnlilure, there 
being no deroonatrabJe faadal ln%Tatment at 
thii superior !e\ri (tee bercinafter) upon re 
moviJ of the peritoneum from the posterior 
surface of the uterus the muaculature la at 
ooce exposed as far downward as the attach 
TTWTitofllttUteTOsacTalUgaineTilstFlE 3\ the 


anterior peritoneal leaf Is similari} finnJi 
adherent ahoiT but much more kio«f^ at 
tacbed near the bladder CHtt the ennarv 
bladder od1\ a slight amount of aieolai bswe 
teparatet the pentoceom from the vesJesJ 
collar of the enoopefne fascia (Fig i) Of the 
three pefnc organs, the rectom Is least tinnl' 
fixed to its perilnoetl coiTring. a do^ 
leparaUon being easSj effected tN:t»c« the 
latter and the rectiJ collar of the endoprinc 
fasda (Figs j 7) 

n ExonPEErToytsi. “anjxutt 
TtiSUE (TEI.4 jrcBinosO 
The hutologlca] fabric of the sei-erri ^ 
porting structures is fandamentall soniur 
vet u IS Important In surgery «*d fn pos 
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Tig 2 Structures u ithin the broad ligament Antenor view The peritoneum in 
the ante uterine part of the peh is has now been almost completely reflected The 
round ligaments exposed, the round ligament of the specimen’s right side transected 
near its uterme extremity The band like nature of these ligaments is thus demon 
slntcd, their relation to the musculature of the uterus and to the utenne fascial collar 
(endopelvic fascia) is likcuisc shown ‘Indicates the area of thin parametrium, “the 
site of the utenne %cin (see Fig 4) 


anatomy to distinguish between the several 
categories— an areolar or loose packing, a 
strong shcet-hke derivative of muscle fascia, a 
lica\w band-hke ligament, a sheath locally 
thickened to house blood vessels While con- 
sisting chicllv of connective tissue, a con- 
siderable amount of muscular tissue ma^ be 
associated t\ith the fascii. and the ligaments 

First to be considered is the subscrous 
conncctne tissue (tela subscrosa) 

The subscrous hicr of connectuc tissue lies be- 
tween the peritoneum nnd the fnsen coicnng the 
internal aspect of the panclal and the abdominal 
musculature It pro\ idcs support for the mesothclial 
cells of the pcnloncum and senes as a packing 
between the different organs and around the acsscls, 
nen cs and ducts 

In the abdomen, the cxtrapcntoncal ti-.sue like 
the peritoneum is conacmenth diiisiblc into two 
portions the parietal and the M'^ccial The former 


lines the abdominal cavitj , while the latter, con- 
tinuous with that part which lies upon the postenor 
abdominal wall, is earned forward between the 
laaers of the mesentenes to the seacral portions of 
the digcstia'e tube ^Yhether retroperitoneal or 
mcscntcnal, the abdominal part of the subscrous 
stratum is simple in character, being chiefla of the 
fatta areolar a aneta 

But in the pela’is the disposition of the subscrous 
tissue in relation to the organs is of a complex nature 
Since the pentoneum invests onia certain surfaces of ' 
the digcstiac, gencratiae, and unnara organs, a con- 
siderable surface area is related to the subscrous 
tissue, either dircctla or mdirectla , it is dircctla 
related wheneaer the tubular prolongation of the 
pcianc fascia is aa anting mdirectla aahereaer this 
fascial “collar definitelj intcraenes between the 
muscular coat of the organ and the subpentoncal 
laacr Current dcscnptions of these relations Icaae 
much to be desired Thus, in Cunningham’s text- 
book the cxtrapcntoncal tissue is regarded mcrcla 
as part ‘of an extcnsiae fascial sastem which linC' 
the aaholc of the boda caa ita , outside of the a anous 
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H*. 3 Br*d Qsiwil, 1 #tw 
&»d <jmj ( Ili lb« tfrt* tilw) . fc 
fran tie riitt hilfaftbe bo^al t 

pentanexan flf ti« brti*d H*»oral "IVtit 
puuKtrkl H—r 

•cnpof «a It b Uted br C munfliam that fw 
the rectem It form* thick be* th devoid «f f t iMt 
t focra* ptcklD* for the p*rt* of the hUdder 
co r md by pentoocnffl od th*t in the ‘ 

coiwui to • taUnj of th# brotd hfiirxnt «d ■J'O 
occunu Uterde\-otdoff*t*Udiloo^TCOon^ 

the tatcrior «iiri c« of the cerrf ntrri th the b»*e 
of the bUdder Thit part of the entire rti*tnra 
h>ch ooth tem,i»»*idt *cpar*t the ino«aiUr 
Ironi the *erxt» coat of th* ceian t>d t esteod oot 
aird between th* pcntcDeal teire* of the hro*d 
hjameot U the »o called parametrmm 

If the sabaermii la>Tr be contidnrd 
lopic»Il\ as tn areolar padaog aotnellme* 
faitt b character it thould be aeparable from 
the faaoal itratum of tbe peU-k miu>de# and 


U>ealW%a Pcatator Ira Tb* oltrm 
een «lr% ltd, tie wriiepra* k» bM rv 

tvei|K^ the Tuioa* nhdhWcaa of the 

from the tubuhit projongitiooi tbn^ 
d»lin«ul.hiHcb} mtUiodjoffTO'^dljJ'^ 
from thr hbromtuajar hgimmtr whM 
port or uunroi thr otKtm it thouU B-r^ 
C srpmobit tram U» UmitT 
of connCbtlvT tfjTOt which, u do « 

whm fp the bodt form . 
em-ofns for uraopi of 'trtwi*- 
fro tomvl It m.t br mid th.t ^ 
«il»crou. ccUuUr Uwmr I" j 

print otIJirt, thr th^rord 
Ur* vrtcrm md of tbrir 1^1" 
the ligammtMrt itrjw whkh bold the orpm 

In their normal poalliooi. -Uirr 

The po- dmemter of the •ob^f " 
>-arfc» in diflerent portion* of tbe FjJ™’ 
dfflrrmin In trrtorr itrthJf 
whether it Immnfhrtelt m'-eSI 
nreref -n-e. « • bU't 
and parietc* peritoneum, and pel n 
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Fig 4 Supporting structures of the uterus Posterior view The entire posterior 
leaf of peritoneum has been removed from the broad ligament On the right side 
the uterosacral ligament has been cut to show the depth of the recess for which it 
forms the roof (see left side, intact) ‘Indicates the area of thin panmetnum, “the 
thicker jjart which forms a sheath for the vessels 


Vesical pari On each mferolateral surface 
of the unnary bladder the subserous tissue is 
of a loose consistency, so easily disscctable 
that the organ may be mobilized by blunt 
dissection On the superior surface it is also 
thm but somewhat stronger, here it is so in- 
timately fastened to the fascial investment 
derived from the pelvic diaphragm that 
separation of the overlying pentoneum is 
rather difficult At the base of the bladder, 
although surgically dissectable by blunt dis- 
section, this tissue IS likewise resistant, render- 
ing the connection between the fascial cover- 
mgs of bladder and uterus (and vagina) a 
Strong one, here, too, it contributes to the 
substance of the vaginovesical hgaments 
(“pillars of the bladder”) These pillars 
fasten the uterus firmly to the bladder, but 
between them the two viscera are separable — 
an important consideration in the repair of 


urethrocele and C3'stocele The uterus and 
bladder are not, then, so intimately held to- 
gether that their adjacent fascial collars, with 
the intervening cellular (or areolar) tissue, 
can be considered as constituting an indis- 
criminate “vesico-uterine septum ” 

Uterine pari Over the fundus of the uterus, 
and upon the anterior and posterior surfaces 
of the body of the organ, the subserous laj'er 
scarcely exists as a grossly discernible stratum , 
but on either border of the body of the uterus 
it IS continuous with the portion of the 
parametrium situated between the uterine 
tube above and the uterine vein below, this 
tissue IS finel}'^ areolar in character, similar to 
that intervening between the layers of the 
mesentery in a spare subject, it is so sparse 
that, when one peritoneal layer of broad liga- 
ment IS removed, the thin areolar stratum, with 
remaining pentoneal leaf, falls away loosely 
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Vl| ( S<rgct«ra (tUa bn«i) Iminuy tankr (eeUUtO) ud Ui»M«xaM 
(cMm ot ca) Ob tke riiiit iW nrrtae n>br i*l reud bm 

ctn tMLT tlkc crtenu, tte »tr\jrtars ofrTto c Uk rebe ibo* d drU0— tiw CMtoru 
li tba k>h ttpiom briu <s( dMf tasrrm. va iMr i»\mTUlbnL^ Tlx 
Cmae tab«ud rauad L(M>rai faavcbMa rnxnrd arrpt ai auiiar CTUrsiUr 
tbf tManrr part at tbt paramcti anu dW<t«d j t* opnae tb« cot nrjiM ( t 
amnii] of the heartc (Moe loch hoaaea the U-rtoe ea^ Unt (a (boa tbe 
t k i c L ene d basil part e/ the parameutmi toch berotact tlx carduiaJ DfaaieM CId 
I ba Idt sida. for pvpiwvt <4 cnetfvlno «b 17 pan e4 the Shrm taM« w bns rr 
aaned tbr ditf cro xe betam umr sapnlor a^ tD/mor to the F^e4i b mads 
nsint 


But befianiflg tdth tbc IotI of tbr broad 
llgammt bimcb of the uterine \-ein the 
general tmae lodged between the leave* of the 
broad ligament become* tenaoou* and 1* con 
linuotu haaallt vilh the c%'en tou^ier hbroo* 
material of the cardinal Ugameota (*et herein- 
after) In tlua loKCT half of each broad Uga 
ment tbc entire coDeetkm of tarae a Ibu* 
leparable Into an aceedingiv thin areolar 
larcT imm edbtHv rjbsmni* in poation and 
a more tenaooti* fibrou* matm In which the 
uterine vein* and artcrie* are placed Since 
the hbrou* \-a*culaf tbeath u *0 cloacl> ■stO' 
aated with the true tupport* of the utenia, it 
win be di*cut*ed ander the beading of 


Ligamentou* Stmeturea. On the eervft 0/ 
the uteru* pojtcnorir the *ub*eroia Lit er a 
nrcoosderabJe aeparating the collar of eudo- 
pelvic iaada from the pciitooeum- In Iront 
u mentiooed abovT it i* revjtant, f»<tnlnj: 
the faadal coNtring of tbc emit and the 
N’agina to that of tli bladder 
Recial^H AJthoogh the Ptenn and vagina 
are in contact with tlw annai> bladder the} 
are do*e to the intestinal tube oalv in the 
Utter * tenmnal portkwi Situated In tie 
poatenor part of tfe lewer pel\T*, the re ctug 
u cio*cK applied to the wnice of the lacnnfl 
and COCC51 foOowing their concavitv in h* 
upper two-lhird* the rectum i* fnvoted bv 
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1 ip (i liroid lip-\m<.nl In^il >^trucluri--> I ipnniintoi)'; 'vipixtrl' of lihddir nnd 
uttru'' and fa«ml cmt^ nf pcKic orpin< In llic midiKirlion of tht [)cl\ i>:, on the npht 
the uterine etii'^Miaechctn txci'-id, the roiminder of the nrdm il lipamenl rtnim-d 
for cominn'on witli the nlreicturc^ e3i|)o«ctl be deeper dieeection on tlic left On tlic 
lcfl<;ide the eeins haec been cut neir their (Himl of tmerpence from llic ulenne mil 
eeherc the) form a pcrlicle, elonpitc<l ecrticall) The ureter i<i i-lumn in it«, -^urpi 
call) important rcUlinn to the uterine artere, and to the fueed fiscnl ‘;lccee»; of the 
bladder and eapina The \ chiral artere has been retninctl 

In the anterior part of the jiele ic cae it) on the npht side the fascial coe erinp of the 
bladder has lieen parliall) stripped nee a), le-aeinp the muscular coal exposed on the 
superior surface On the left side the eesieal la)er of the cndopeleic fascia has been 
freed, and that part of the bladder has been draeen toeeard the npht in order to 
demonstrate the conlinuit) of the diaphragmatic fascia and the ecsical fascia The 
fascia of the pcleic diaphragm is noee clearl) rcecalcd, together eeitli its iipeeard 
directed ecsical and uterine collars 

pcntoncum on the anterior and liie lateral tissue of the contiguous fascial in\cstmcnts is 
surfaces, and is therefore separated from the not fused to form “ligaments” corresponding 
uterus by the space of the rccto-utcnnc pouch to the “pillars” of the bladder The organs 
But belovs the pcntoncal level the intestinal mav be mobilized rcadilj , since a scam of 
tube IS imbedded in the subscrous connective areolar consistcncv separates adjacent surfaces 
tissue to a point just bevond the tip of the of their fascial envelopes (sec “Endopclvic 
coccyx, where, continuing as the anal canal, it Fascia”, hereinafter) The fascial envelopes, 
makes a sharp angle with the rectum and with intervening cellular tissue, make up the 
pierces the pelvic diaphragm Only in the “rectovaginalscptum”ofslandnrddcscnptions 
retropentoneal part of its course is the rectum 

related to the vagina, their fascial collars, ligamentous structures 

denved from the superior fascia of the pelvic From even a cursory reading of the anatom- 
diaphragm, being close together Here the ical and surgical descnptions of the "liga- 
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al tissue of the antenor abdominal wall, 
es not ment designation as a ligament 
Yet the bladder possesses an effective sup- 
)rt m the fasaal covenng which it receives 
om the supenor surface of the pelvic dia- 
tiragm, wmg-like elevations of the fasaal 
ivelope (assumedly the pubovesical liga- 
lents) offer speaal support, as do areas of 
ision of the vesical witL the vagmal collar of 
asaa (see “piUars of bladder,” hereinafter) 
t should be further noted that these areas of 
;ontmuity, together with the hgamentous ex- 
;eiisions of the vagma and uterus form a senal 
jroup of connections which hold the organs 
in apposition between the pubis and sacrum 

Ligamentous supports of uterus and vagina In 
addition to anchorage offered by the utenne tubes 
above and the vagina below, the uterus is descnbed 
in textbooks of anatomy as possessing eight other 
important connections Certain of these are merely 
pentoneal folds passmg from the uterus to neighbor- 
ing structures, while others are subpentoneal bands 
of connective tissue and smooth muscle By some 
authors, m spite of the differences in character, all of 
these supports are placed m the category of “liga- 
ment,” and are said to be eight in number one 
antenor, one postenor, two round hgaments, two 
lateral or broad, two uterosacral 
The antenor hgament consists simply of the 
pentoneum, which is reflected on the supenor sur- 
face of the bladder from the antenor surface of the 
uterus 

The postenor hgament consists of the fold of 
pentoneum which is reflected from the back of the 
postenor fomix of the vagma to the front of the 
rectum, this is elevated bilaterally to form two 
crescentic folds of peritoneum, named the sacro- 
gemtal or rectoutenne folds, these pass backward 
from the cervix, on either side of the rectum, to the 
postenor waU of the pelvis They contain a con- 
siderable amount of fibrous tissue and smooth 
muscle fibers and constitute the uterosacral hga- 
ments (see helow) 

The lateral or broad hgaments are wmg-hke in 
form and consist, on each side, of a transverse 
duphcature of the pelvic pentoneum Through 
much of their extent the apposed pentoneal layers 
he close to each other, but laterally and infenorly 
they deviate, going over into the parietal pentoneum 
on the lateral waU of the pelvis, and bemg reflected 
upon the bladder m front and the rectum behmd. 
The areolar contents have been already descnbed, 
the speaal nature of the vascular compartments and 
of the cardinal and uterosacral ligaments which he 
at the base of the broad “hgament” wUl be discussed 
presently 

The round hgaments are descnbed by Cunnmg- 
ham as fiat, cord-hke bundles of fibers, by Spalteholz 


the round ligament is descnbed as a rounded smooth 
cord as large as a goose quiU In structure, it is 
descnbed by Gray and Spalteholz as consistmg of 
connective tissue and smooth muscle, by Cunning- 
ham as contaimng, at the utenne end, smooth muscle 
fibers continuous with those of the wall of the uterus, 
and more laterally consistmg chiefly of fibrous tissue , 
this descnption is repeated, in substance, by Piersol 
Traversmg the ingmnal canal, and carrying ahead 
of it a few fascicles of the internal obhque muscle, it 
appears at the abdominal inguinal nng in the sub- 
stance of the mons pubis Finally, according to the 
vanous authonties, it may terminate in the fatt> 
subcutaneous tissue of the mons, spread out in a 
number of diverging fibrous bands which are at- 
tached m part to the penphery of the nng or may 
become fixed to the front of the pubic symphysis 

The uterosacral ligaments he withm phcae of 
crescentic form, termed the recto-utenne (or 
sacrogemtal) folds of pentoneum, the folds them- 
selves form the lateral boundary of the recto-utenne 
pouch It has become customary in gross anatomy 
to regard the entire content as divisible mto two sets 
of bundles (i) those which pass from the upper part 
of the cervix to the sides of the sacrum opposite the 
lower border of the sacroUiac articulation, to con 
stitutethe uterosacral hgament, (2I those groups of 
fibers which extend from the utenne cervix to the 
antenor surface of the sacrum and to the rectum and 
make up the recto-utenne muscles, at their utenne 
extremity, the muscular bands of the two sides, con- 
tmuous with each other behind the cervix, form a 
transverse elevation, the torus utertnus 

The transverse cervical hgaments (Mackenrodt) 
are not recognized in gross anatomy These hga- 
ments are frequently discussed m medical journals 
and textbooks, yet, aside from Mackenrodt’s onginal 
account, correct in essentials but not supported by 
anatomical dissections, nothing more than a vague 
descnption of these structures is discoverable in the 
general hterature 

Antenor ligament This so called antenor 
hgament is merely the pentoneal mvestment 
of the uterus, and it possesses none of the 
anatomical features of a hgament, it is sup- 
portive only to the degree that any serous 
layer would be where it passes between ad- 
jacent viscera, m this instance the serosa 
contains no speaally thickened fibrous ele- 
ments 

Postenor ligaments The postenor hga- 
ments are sunilarly pentoneal, but differ from 
the antenor m bemg elevated, as crescentic 
folds, over musculofibrous tissue of the utero- 
sacral hgaments (see heremafter) 

Broad (lateral) ligaments These belong m 
the same category Pnmanly pentoneal, the 
broad hgaments also consist of certam 
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rtnictare* placed between the *61011* fold*.' 
Of thcM content*, tlie cooUined p*r*metrl*l 
tlwne and viacend blood veasel* oow call for 
dl*ca**k)n the roimd bgament* wiD receive 
conjdderatfoa under a (cparate heading 

The loosely areolar cobwebby material en- 
countered between tbc layer* of the broad 
ligament* appears a* a definite layer of 
areolar dasne, so thin that, when the Investing 
peritoneom I* removed, it drop* away 
aatenoriy to form a depreaekm of miighly 
triangular outline (Fig 3) The snpenot 
boundary of the area of thin parametrium Is 
the ntenne tube the inferior boundary 1* a 
ridge which, by palpatwn, even before db- 
■eebon, b diKOTercd to contain the obbquely 
conning broad Ugameiit branch of the ntertne 
vem(Fi^4 5) thu vein mart* tbc alte of the 
upper bordCT of a %<uadaf compartmtni whkh 
encaie* alao the somewhat more mferioriy 
placed tnaaversely couning uteripe artery 
and aocompanylng von (the vein accompany 
Ing the art^ lie* hnmedlstefy beneath It, not 
esqnsed In tbb dissection) Near the Qtenjs, 
partHel with it, are the ssrwndlng and descend- 
ing branches of the artery (Fig 5) 

Since, In surgoy the wilb of the vascolar 
sheath with the contained nterine vesseb apK 
pear as a considertble mass continuous with 
the labjacmt heavy ligament, it has become 
cnstocnaiy to consider the entire assemhbge 
a* the cardliial (transverse cervical, Mactnv 
rodt) ligament. 

From the top of the vascular compartment 
dow n w a rd the parametrium thkkeni and ooai- 
■Ist* of two definite laycn p ott eno ri y It is 
continuoa* with the uteroaacral Ilfament the 
latter I* Wended m tom with the more dense 
portian of the cardinal Dgament (exposed on 
the right. Fig 4, by the removal of the utcro- 
sacral ligament) *0 intimate b the connectioD 
of the two legregntion is rather axtificfaL 
An expianaboo for the valuaide mp port to 
the ntenii obtained by *atori^ together the 
uteroaacxil hgaments with silh b now ap- 
parent. 



Actually the broad Ilganient, to rsTUj, h a 
mesoitenal support of modifcd fero, »Udi 
not only invests a Tbens and lu doct* tnj 
transmits vessels sikI nerves within a ipeck] 
aheath, but also contains tme Ugsmenb c< 
both anterxir abdominal and posterior pehic 
attachments these are the round the ntoo- 
aaend, and the cardinal bgaiimts— Thldi 
ftrectures will now be described. 

Jiavnd Ilgarntnis Just ss, in a posterior 
direction, the pcritoneam b lifted by ptaena 
of Bob^a^t uterosacral bgamenti, to b u 
entenor direction it b derated by round Bp 
ments en route to abdominal will 


In cartful removal of the sntemx peritoneal 
Iflyer of the broad Ilgameut, the devatko 
apparent Immediately bdow the oterine tobe 
(fig 1 observerii ri^t) h found to be pro- 
daetd by the lopciioT Tn«iy r> cd the 
Ugament (d Fig i left) 

Near tie uterus, the nmod Hginvinti art 
found to be flat bands, not round osda. Esdi 
ligament b inserted broadly into the ntena, 
spread out b Its attaduDcnt to the otcrioe 
mosculsturt In a manner snalogoua to the 

S reaui of the pectonhi musde* on the chest, 
e attachment to the utenis fTtwnJlng olfr 
qudy downward to the le\TJ of the one 
most ntenne vein, described UUr (Fig*. 1 4 ) 
At the ntenne extremity of the llginttst, to t 
distance of a 5 c e ntime ters, the peritoofna 
dbsect* awav from the ligament with (SB- 
colty This suggests that *0100 of the ex 
temally placed mnade fiber* of the nwnd 
ligament Insert directly into the perit w^uJPi 
math as do the musde fiber* of the upp^ 
corpus. Becoming more fihreus and miros 
ing as It p*»c* antrroIateraDy the hg*^ 
finally become* Imbedded In the more tbcfr 
dant areolar Umuc existing near the 1”^ 
wall Within the Inguiiial ca^ 

Ugament diminiihes gradually In nallber > ^ 
It may be considered to be firmly aixicrw 
to the abdominal wsD, thioti^ "1^*^, 

It passes to the labcatancoca fagulnw 
In emerging from the ring, 
frequcntirw thicker than a 
•omedmes » smril in the dissected body u 

to be »carcdy di*co>TT*hlc* 
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The mferomedial limit of the round hga- 
ment marks the point at which the supenor 
edge of the fascial mvestment of the uterus is 
definable grossly (cf Fig 6) it may therefore 
be stated that over an area of 2 centimeters or 
more on the antenor surface of the uterus the 
round hgament is continuous with the supe- 
rior margin of the heavy fascial collar which 
invests the vagina and the lower portion of the 
uterus, m other words, in front, the uterus is 
supported supenorly by the round ligaments 
and mfenorly by the speaal collar denved 
from the endopelvic fasaa A hitherto m- 
explicable climcal observation is herewith 
elucidated, it has been noted that patients 
with marked retrodisplacement of the uterus 
are prone to have a low location or “skiddmg” 
downward of the bladder m relation to the 
uterus, also, “advancement of the pentoneal 
rcflecbon," placmg the vesico-uterme fold and 
bladder higher upon the uterus, has afforded 
surpnsing support m the operative correction 
of retrodisplacements, an explanation is offered 
in the support afforded by the vesical collar, 
which by this procedure is attached more inti- 
mately and at a higher level on the uterus 

U lerosacral hgamaits Stretching away from 
the posterolateral aspect of the uterus on each 
side of the pelvic cavity is a uterosacral hga- 
ment (Figs 3, 4, and 5) , beneath its pentoneal 
covering it forms the lateral boundary of the 
pararectal fossa at the latter’s supenor plane 
(Fig 3, left side) 

The uterosacral bands are true hgaments, 
they contain, as regularly described, connec- 
tive tissue and smooth muscle arranged in 
“robust bands”, but the latter are not, accord- 
ing to the observations of the present authors, 
arranged as separable muscles 

Freed of its serous investment, the utero- 
sacral ligament forms a prominentlj’' juttmg 
ligament-like ndge at its utenne extremity, 
whereas the sacral extremity is of such even 
contour tliat it bears httle resemblance to a 
true ligamentous band The uterosacral hga- 
ments are of musculofasaal consistent, re- 
sembling the round hgaments in this respect 
Above, the ligament is continuous with the 
posterior leaf of the vascular compartment, 
the connecting bridge, though more condensed 
than areolar tissue, is not particularly firm 


The lateral margm of the hgament is con- 
tmuous with the adjacent postenor firm layer 
of the Mackenrodt hgament 

In consideration of the fact that the utero- 
sacral ligament is blended lateralward as a 
umt with the Mackenrodt hgament (Figs 3, 4, 
and 5), the confusion which has existed rela- 
tive to the support afforded by the uterosacral 
hgaments should now be clanfied, forming the 
medial border of, and mtegrated with, the 
Mackenrodt hgament, dixnsion of the utero- 
sacral hgament and the adjacent parametnum 
releases uterme fixation and support propor- 
tional to the extent to which the scissors cut 
transversely lateralward through these tissues 
Cardinal or transverse cervical ligaments {of 
Mackenrodt) When the uterosacral hgaments 
are removed the heavier adjacent structure 
with which they are contmuous, which remams 
on each side, is the Mackenrodt (cardinal) 
hgament of the uterus Included with this is 
the defimte fibrous sheath covermg the vessels 
(Fig 5) This vascular compartment suggests 
in general structure the covenng of the carotid 
or the femoral vessels, but it differs from these 
mvestments in being situated at the apex of a 
tnangular septum of heavj’- fibrous tissue The 
vascular “core” consists of the utenne artery 
and vems with their immediate mvestures, 
placed essentially transversely in the base of 
the broad ligament, the uppermost vessel is a 
utenne vein, obhquely traversing the broad 
hgament at the level which marks the supenor 
border of the fasaal collar of the uterus The 
fascial collar may be considered as continuous 
with the walls of the vascular compartment, 
since extensions of the fasaa accompany the 
ascending and descendmg branches of the ves- 
sels in their distnbution along the uterus and 
vagina The sheath of the vascular compart- 
ment may be separated from the vessels, when 
cut at the upper margm (Fig 5, nght) it re- 
sembled an envelope trimmed along its supe- 
nor edge and opened 

The entire mass of tissue constituting 
IMackenrodt’s hgament spreads tent-like lat- 
erals ard toward the pehuc wall, to become 
inserted fan-shaped into the fascia o\erl3ung 
the obturator muscle and the supenor fasaa 
of the pehac diaphragm, it also merges 
mediall} and infenorty into the uterox agmal 
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cad veckx] fudal envelopet, tod b Inlcgnted 
pojteriorly with the aterotccnl bgcntenL 

Upoti both fTM ud mkioacoplctl ftndr tndad- 
iai dtflqmffij cubu, It ppecn tine 

U a molted mnriber <d moada fibm in tie 5Iacian- 
rodt Uxantenta, oiber than tboae e&cnmtscd la the 
walls of tbe Uood TWds in thu excenOnalT Taaodat 
ttwne. Tbe teuOc ctiesftb aad duudW ot tbe 
oi>per paracerrlcal, port^ of Maekmodt** Bn 
menti U evtdentlj aacrlbaUe in larje mnante to tbe 
coonectlTV tteoe ol tba waOi cf tbe 

veins and tbe mratnallj abundant coonecdve ttent 
acannnuylaf tbe blood Tcuek. A propei appnda 
tlon cl tbe rsioas aopply ol thb owoe la ob- 
tained by obecmtkni at operation alter eoiiical 
dbtecUon ol the ervertyinf perttocMEn, Integrated 
with ndcroacopical ttndy of a d ected matenal re 
moved tofetber wHb tbe ntema. 

Tie autben arc in taxrrd with tie oplnkn 
of Mcngrrt, whose experlmeoU indicaled that 
the Lladcenrodt Ugaraentt, and tbor peri- 
vtgmal CDntmuntioaa, are the chief supports 
of the Qtenii. 

UrgaraUu nppartt 4f rtOtm Tbe nteimacral 
(peritoneal) (dds, mentiooed prrriously in coaoec 
Uoa with tbe Ufainents of tM btadder ait ecane 
thoes re9±oeed asont tbe rop o et j d tbe mtnnL 
Tbe peritoneal (olds coouln Eorou time tbriitm 
t ji| e» art eemflunar and sharp tber com aroond 
tbe Ttctna above tbe smpifla, abla tiwy partially 
tod la (Fiend) 

Except for its peritoneal investment and the 
hfitnorrtKtIdal voseis, tbe rect um , in so far as 
observed In the present stody is without 
tpeoai ngamentoui supports the recto- 
titeiine musciei, often destafbed as p&rt of tbe 
utcitHacral Ggaments, were not seen by tbe 
present autbora. But throu^ its continuity 
arith tbe anal canal— which is hrmly hxed to 
the pdric floor— the rectum is aodiofed at 
its tandnatmn further itahflity b gained 
through the presence of the ftsaai coOar 
derived from the superior lajer of the pelvic 
disphragm (see hereinafter) 

rv EKDOPELVIC TASCIA 

Tba laidaJ corwinf of tbe peWc nm*ck» ia rtgu 
larty described aa betaf carried pward on tbe 
visceia u tbe ktter plenre the pdric diaphragm to 
read tbe ertenor ant, as here ree ard eo. tbe con 
Ttntknal dcscriplloca draw no arefol dHlI j*~ti oo 
beta e cn fascia, paiametiism, and Ofament. In 
cnimt ditsecticss tbe coQais derived (nan tbe 
pd^ fascia were fonnd t be escepdonally dcfalt 
strndnies that ccnld be treed from tnelntnitsl lime 


of eecb organ and from tbe geoenl atrapeilijanl 
kyer 


V ericof j{>crl As already pointed oat, eo tie 
urinary Idadder and espedilly near UwUtersl 
mafBin (superior view) the mbperitaieai 
areolar tissue b a definite layer as rtwHy 
demonstiabie u it fa in the upper part of the 
broad liga m mL Locally thinned over tbe 
m i ddle area of the superior nufsce cf tbe 
bladder It blends with the faarisl sf 
tbe bladder (t'cstcal lajur of the codofKlTic 
fascia) At the mretlng point of tbe info 
lateral and superior surtacei, the layer b 
carried upward upon the wall of the tree 
pdvii u a wing like leaf (Tig s) TUi 
arrangement is regulidy seen in the dfaietfing 
room, where upon rHWfIng the peritonctm, 
the margms of tbe bUdder seem prokeged 
superoUbmdJy In the iliac fossa, over tbe 
Qlac fiida, la>'eT becomes cobweb-Skt fa 
texture and is do iooger a readily (SsKCtaUe 
stratum- At the rides of tbe Uadi^ hetwcea 
the latter and the pdvic dfaphrapD, the la^ 
asaumea the (om of a ebar^eneo psd ht 
and fa easOy dasectaUe with the huger 
In tranridooims thee terns to tbe bladder 
the subaeious tisane increases in thickness and 
density and merges into the vesical coGtr cf 
tbe enidopcivic fasda (Fig i) To each ride 
of the lateral margin of the Uidcfer tl* 
thickened lubaereras ctDolar tissue b stti ch ed 
in Boch a way that the true triaiigular oatlfae 
of the organ Is masked when dfasected fieo 
above, it Is found that these upward <l^rec^ 
wings finafly become the incoosideisye 
stratum of fatty areolar tfasue which 
vtnes between the pentoneum and tbe 
fasda in the greater pelvis at the pelric hxnn, 
betwren tbe greater and the kssCT ‘ 

cootlnoatioD of tame tfaaoe K* tns w 
housing for the lilac \' ea se l 3 to it, antcrioriy 
themiadle and lateral tunbOkal Dgaments are 
imbedded while posterkitiy it oontrilwt^ 
the fibrous tubstance of the infoorHlwl'Vti™ 
or sospensory bgament of tbe ovary ^ 
sUtntci tbe layer In which the aorta sod tre 
InfenoT vena ca\a are ntnated. 

Over the soperior surface of the urio^ 
bladder the subscroat merges ^ 
vesical layer cf the endopelvfc fuol, 



6 S 5 


CURTIS ET AE. SURGERY OF FEMALE PELVIC VISCERA 


here, IS exceedingly thin But the vesical fascia 
IS prominent on the inferolateral surfaces, ear- 
ned outward infenorly as the supenor fasaa 
of the pelvic diaphragm (Fig 6) When cut, it 
appears as a defimte “collar ” In bemg earned 
lateralward and upward at the pelvic floor, 
except antenorly, the endopelvic layer does TWt 
descend to the pomt at which the urethra 
pierces the urogemtal diaphragm, it sweeps 
toward the pelvic diaphragm at a relatively 
high level, its width is therefore much greater 
than the width of the urethra, bemg 3 o 
centimeters wide This means that the 
urethra itself hes within a subfasaal partition 
(formed by contmmty of visceral and dia- 
phragmatic parts of the pelvic linmg) As 
estabhshed by the earher senes of dissections 
(Curtis, Anson, and MeVay, 1939), the 
urethra receives an mvestment from the 
structure next below, namely the urogemtal 
diaphragm 

The unnary bladder can be rather readily 
enucleated from the fascial envelope m whidi 
it IS housed (Fig 6), like the outhne of the 
viscus itself this fascial covermg is tnangular 
in outhne, the base situated postenorly, agamst 
the cervix and vagma, the apex pomted ante- 
norly toward the pubic symphysis In becom- 
ing contmuous with the supenor fasaa of the 
pelvic diaphragm the layer is hf ted mto awmg- 
hke fold similar to that which is related to the 
vagma 

As the tela subserosa is removed from the 
region between the bladder and vagina, it is 
found to become denser, less sumlar to a true 
subpentoneal tissue, as the pelvic floor is ap- 
proached Near the pomtwhere the vesical and 
vagmal fasaal collars anse by bemg earned 
upward upon the organs, the mtervemng sub- 
serous tissue is so distmctly fibrous m nature 
that the fasaal coverings are difficult to sep- 
arate So strong is the fusion that bilateral 
connecting bands are formed, these are the 
‘ ‘pillars of the bladder” (Fig 7) At this pomt, 
mention of a surgical landmark may not be 
amiss the ureters are situated immediately 
above (antenor to) and i centimeter lateral to 
the bladder plUars 

Uterovaginal part It has aheady been stated 
that the fasaal covenng of the vagma and uterus 
sweeps upward from the peine floor, encas- 


mg these tubular structures (see Curtis, Anson, 
and MeVay, Fig i) , it is likewise established 
that these tubular collars thm out as they 
ascend, becommg such an mconsiderable layer 
over the body and the fundus of the uterus 
that the pentoneum seemmgly hes directly 
upon the muscular coat of the organ (Figs 2, 
3, and 4) Proceedmg downward, it is at the 
approximate hne of junction of the body and 
the cervix of the uterus that the fasaal collar 
first becomes definable, this is the level at 
which the round hgaments (Figs i and 2) and 
the uterosacral and the cardmal hgaments 
(Figs 3, 4, and 5) are attached to the uterus 
Infenor to this level the utenne "coUar” of 
fasaa becomes distmct and can be separated 
from the muscular coat, it becomes thicker as 
it mvests the cervix (Fig 6) where it is the 
strongest of the three tubes of the endopelvic 
fasaa In general terms it rmght be described 
as bemg pierced by the utenne vessels along 
each lateral margm of the uterus (Fig 6 , cf 
Fig s) , actually, its tissue is prolonged upon 
these vessels as a sheath and is contmuous 
lateralward with Mackemodt’s hgament 
Infenorly, the thick collar covermg the 
cervix IS readily traceable upon the vagma, 
separable from the latter’s mtrmsic muscula- 
ture (Fig 7) , extendmg lateralward and back- 
ward, it IS contmuous with the basal portion 
of the parametnum, at the level of the pelvic 
floor it spreads out as the supenor fascia of the 
pelvic diaphragm In form, the vagmal collar 
is wmg-like, similar m character to that 
figured for the bladder m the earlier set of 
drawmgs (Curtis, Anson, and MeVay, 1939, 
Fig i), it is promment m dissection and ex- 
ceptionally strong, yet it has not been 
desenbed m gross anatomy These wmg-hke 
fasaal bands follow the mchnation of the 
vagma, their forward mchnation accounts m 
part for the capaaousness of the recto-uterme 
recess (Fig 7, cf Figs 3 and 5) 

Smee the course of the ureters is a matter 
of surpassmg importance in surgery of the 
pelvic organs, comment upon their anatomical 
relations to neighbonng structures seems 
warranted At the bnm of the lesser pelvis 
each ureter lies immediately medial to the 
attachment of the mfundibulopelvic (sus- 
pensory) hgament, exactly m the region where 
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the Ugameat U damped aod dh^ed ia those 
cases in whkii the ovaiy b remo\<d at 
hyiterectotny Therefore In peritonbatlon 
foUovring temoxTil of the uterns Mnd the ova 
rica, the ureter b dangerously near the lateral 
limit of the surgical fidd, and the pentoolamg 
suture should never be deeply placed without 
preliminary ptlpetwa of the ureter The 
ureteri converge as they tpproadi the bladder 
therefore, while each b located 4 centnoeten 
from the uterua at the level of the tntemal oa, 
the ureto b only i 5 ceatfmeters from the 
lowermost portion of the cervix at the point 
of closest pronmlty As has become dear fitm 
the dlsmtikm, the ureters In their downward 
CDune, lie beneath the tmt-Bhe lateral ewten- 
skua of hlachenrodti Ugammts, and past 
under the uterine vesaeb (Fig 6) At the 
level at which the pelvic surgeon usually 
places damps on the ^-agma In perfoimlog a 
simple complete hysterectomy the ureters 
are approrimately 8 centtmeten apart. Aa 
the ureters approach the bladder they are 
situated rust anterior and i cenrimeter lateral 
to the pillars of the bladder the ureter b Im 
bedded hi heavy fibrous tissue which is pio- 
longDd upon it horn the muacokiftsdal cover 
log ^ tb; bladder— a structural fact hnpor 
tant in radical hvsterectomy for cancer lo 
tUs fibrous fcavestmeat the ureteral 

lympbatia creatmg a pathsray for draina^ 
from the ceBular contained wilhm 

Mackenrodt e ligamenL 

In fommarv. it may be said that the vagino- 
uterinc collar (e^jedahy in its strong ordeal 
portion) serves as anchorage for the uterus. 


since into it insert not only the pradnaa 
Ugaments of sacral attadunent, but iho, 
faflateially the thickened parametrbl 
or Mafkmrodt Ugsments, fasdoding thi Tts- 
sds cootained thaeiiL There are also tb 
antciiorfy placed supports whkh hare been 

deacribed In coanecticHi with the uiintiy bbd- 

der these are produced through local forioB 
of the adjacent surfaces of the uteiine aoi 
vesical coilais of eodopelvic fasda. 

Rtcial fori. The r ec tunt possesses a rery 
defimte fascial collar leatfily separable from 
the mnscular coat of the tube It b a bcK 
lu v eitui cpt, thinner than the CDtrespooding 
oowringi of the bladder and the atem 

(Rg 7) 
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ANESTHESIA IN CESAREAN SECTION 

KENNETH M HEARD, MB,DA,FICA, Toronto, Canada 

I N the rather scanty hterature on cesarean ether Since then, general anesthesia has been 
section very httle mention is made of the revolutionized by the mtroduction of cyclo- 
anesthetic and even less of its effect upon propane and the carbon ioxide absorption 
the respirations of the infant When ar- technique for all gases (i, 3) Meanwhile, spi- 
tifiaal respiration is needed or pneumoma fol- nal anesthesia has remamed at a standstill 
lows mitial respiratory dif&culties, it is too Results with this t)’pe of anesthesia are as 
often dismissed as due to toxemia or other ill stnkmg as ever and it remams the anesthetic 
health in the mother In reahty, the type of of choice, but the newer methods of general 
anesthetic used for the operation plays a very anesthesia present so much keener competi- 
defimte part m the baby’s start m hfe No tion that it is no longer necessary to force spi- 
form of anesthesia nor method of resusatation nal anesthesia on a patient or surgeon who 
wiU save a baby with very marked defect of objects to it It cannot be emphasized too 
bram or heart It is doomed by congemtal strongly that the alternative for spmal anes- 
defects for which there is no remedy Many thesia is either cyclopropane or mtrous oxide 
others, however, fail to survive the first few alone without ether Ether, by itself or added 
hours because their respiratory mechanism is to these gases, is very defimtely depressmg to 
unable to function properly, due to depression the fetus and should be used only after the 
by the anesthetic or sedative It is impossible most careful consideration of the relative mer- 
to anesthetize or sedate the mother by inhala- its of spinal anesthesia These statements are 
tion or narcotics without anesthetizmg the based on an analysis of the 279 cesarean sec- 
fetus The drug is absorbed at the time when tions performed m St Michael’s Hospital, 
the fetal respiratory and cardiac centers are at Toronto, m the past 8 years This represents 
their lowest ebb foUowmg prolonged labor or 19 operations per 100 normal dehveries and 
damage secondary to maternal ill health Most indicates the use of conservative surgery with 
babies, particularly if the operation is at the an mevitably high madence of diG&culties 
tune of election, Wl withstand this ter min al Further, 109 mothers were m abnormal health 
depression and breathe spontaneously The and 157 were m active labor 4 to 72 hours 
occasional one, however, is unable to cope Ages ranged from 15 to 48 Almost one-third 
with the depressmg effect of the anesthetic of the patients returned a second, third, or 
and breathes only after resusatation Too even fourth tune, and 65 mdmduals accounted 
often the respirations remain unsatisfactory"- for 141 babies This repetition of operation 
and atelectasis leads to pneumoma or death suggests matchmg the anesthetic to the pa- 
Smce it IS impossible to predict m advance the tient’s condition so that she will not approach 
exact state of the respiratory"^ system, safety a later operation m dread of it The causes of 
demands the use of the anesthetic which will operation were simple contracted pelvis, 170, 
add least stram to the already overburdened abnormal health m mother, 109 Of the un- 
fetus The anesthesia in question m this series healthy mothers, 78 had ample pelvic meas- 
proved to be spmal with straight c}"clopro- urements but the condition was senous enough 
pane-ox3"gen, or mtrous oxide-oxygen without for pregnancy to be terminated by section 
ether a close second Ether is defimtely con- instead of dehvery 

tra-indicated particularly after a heavy seda- In this unselected senes the anesthetics 

used were spmal, 141 or 50 6 per cent, cyclo- 
In a previous pubhcation (2) it was shown propane or mtrous oxide, 70 or 25 i per cent, 
that with spmal anesthesia the babies breathed ether, alone or with cyclopropane or mtrous 
much better than with nitrous oxide-oxy^gen- oxide, 65 or 23 2 per cent, local 2, and pento- 
From the Department of Anesthesia SL Michael s Hospital thal I The r 61 e of each type Can be detcr- 
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mtoed only hi amJimctioQ with a CDoddeTa 
tloD of tltt health of the mother and chDd 
trpcTQ whom it U uaed. The aSect of one aiiea- 
tlMtic OQ the pranaCure baby of an edamptic 
mother atumki not be act against the reoiord of 
a different anesthetk on the fully developed 
infant of a healthy mother To avoid this 
error the series has been drvkled into 4 com' 




VTved with great di&cnlty and i tfied in 3 

boora. With spinal an estb^ in 80 caws ccly 
I baby required rcansdution. Moat of these 
babies breathe before the feet tie oot of the 
hvMtn n and 07 Inatlly before the cwd fa cot 
The (hfftieiice between the baby born with 


parable grempa, depending on the condition of ipfnal anesthesia and one whm ether wm e®* 
the mother and fetoa Chart x deals with 157 pwytd must be seen to be ifpredated. Era 
nonnal mothen In good health, with ilmple in the case when cydopropane has been ad- 
contracted pelves or hfatories of previooa mc minlsteTed the baby m^es not 
tiona, who produced normal babies at foD torn rapidity of response the one which was hm 
with no defects dinlcally or at autopsy With with aid of iplnal anesthesia partlcnk^ 
gas alone 85 per cent ^ the babies breathed If a ledstiTe has preceded opaadoc-Tw* 

fpootancoual} Le, m less than a mfanitea, were normal babies and this good cnoditjoo « 

with no more manipolation than was necea- the fetus has apparently a greater ^**™j*™ 

tarv for the proper cicaiing of the ab pamgea respnationathMhai the health of the motter 

of mucus or foreign matenaL In 15 per cent This fa proved In Chart a 
resosdtatioQ was needed stxii as aibndal lea- mal babies were produced by m otheo to 
piratioa, oxygen, hot bathi, mramjne, etc. nartoal health, many of Td 

With ether alone or in combination the resolts advanced stages of the disctses fcancst^ 
were mnncrkallv similar 19 pg cent r eq uir ed view of the maternal handicap, the resuJ 

resusdtation, bat the results actually were rather surpraing With gas, it 
not » satisfactoty because 4 of were r*- the newborn were resasaUted wun 
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7 6 per cent, and with spinal anesthesia in 40 
cases — again the equal of the others com- 
bined — only I needed resusatabon While 
tVns IS definitely favorable to spmal anesthesia, 
the lack of comphcations m the entire group 
seems to indicate that the normal baby does 
well with almost any procedure 

This IS confirmed by Chart 3 which deals 
with the opposite group of abnormal babies, 
m which comphcations were very high despite 
the good health of the normal mother Per- 
centages are maccurate m such a small num- 
ber, namely, 13 patients, but the bad record 
of ether cannot be contradicted In 7 cases, 

6 babies were resuscitated and 2 died withm 
S hours Spmal and gas were equal with i 
resusatation each but without comphcations 
Agam m Chart 4, with 40 abnormal babies 
and abnormal mothers the comphcations were 
very high Both mother and child were un- 
healthy, each had one or more of the major 
obstetrical disorders This proved to be a 
disastrous combmation with any anesthetic 
Forty cases showed ir deaths from atelectasis 
superimposed on enstmg defects In addition 
there were 3 stillburths, the fetus had been 
dehvered without heart beat and had been 
dead or dymg before the commencement of 
operation Agam the poor result with ether is 
seen In 8 cases, 6 were resuscitated and 4 
died within 12 hours Gas and spmal anesthe- 
sia were equal with 27 per cent resusatations 
and 2 and 3 deaths, respectively Local and 
pentothal anesthesia were used only m pro- 
found toxemia or hemorrhage with upper res- 
piratory infection The mothers did well but 
2 babies died, both premature mfants weighed 
3^^ and 4 pounds, respectively 
- _Thus the advantageous effect of spmal anes- 
thesia upon the baby cannot be questioned 
but It IS the opinion of the gjmecologists con- 
cerned that the postoperative course m the 
mother is not as smooth as after general anes- 
thesia Hence, with the introduction of cyclo- 
propane there has been a trend toward it, 
spinal anesthesia is reserved for specific m- 
dications This is at vanance' with the exper- 
ience on general surgical services where, 
during the same 8 year period, 66 per cent 
of all abdominal work has been done with 
spmal anesthesia The popularity of spmal 
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Chart 3 Infant respirations m 13 cases with normal 
mother— m good healtn with contracted pelvis and baby 
abnormal with following comphcations prematurity, 6 to 
8}4 months, underweight, 2K pounds up, hydrocephalus, 
spma bifida, hare hp, cleft palate, head mjury, large 
thymus twins, cardiac distress 

anesthesia m general surgery has been only 
moderately influenced by the mtroduction of 
cyclopropane, smee the use of spmal anesthe- 
sia m 63 per cent of all abdommal surgery for 
1938 represents only a small drop from the 
peak of 73 per cent m 1935 
However, the opposition to spmal anesthesia 
m the pregnant woman is qmte widespread m 
many centers The nsk of low blood pressure, 
particularly if hemorrhage be superimposed on 
the mitial drop, is frequently ated Against 
this must be balanced the hazards of general 
anesthesia, namely, obstruction of the aur pas- 
sages, aspiration of vomitus m the unprepared 
emergency case, improper aeration of the lungs 
due to pressure from below, and damage by 
the anesthetic agent to the dready weakened 
organs and tissues These may unpenl the 
patient qmte as much as the more dramatic 
arculatory depression of spmal anesthesia 
.The one group probably offsets the other m 
any large senes m which the surgical nsk va- 
nes so widely with maternal health One case 
of spmal shock was postponed and next day 
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hQovIb* cwipfint fettL ffigan h, «cl*iaptlc cctm^ricm, prdaoftd k^or 14-96 preldit; 
cU’iSr u p .K ii i BiiMttowi pkerau pmi« tad buiMihuv- nw ra^iatcrr lafi c ttx , anwi, 
iTpUIk; ndkpiy JkhiMn; [rtTr £tni^ tobonk^L Tb »Hr»^ ^ 

’* ' — ^- ' '■- - ‘aoBtii md<T»d(kt, }ipond$tf bT^o- 

tbTBD*, cvd«c iSOtM. 


Ear ~ rs 

fptn* faifidi, dtft piku beujtajo^krj* 


h&odled weD with olticoi oxid« Ooe patkot 
did btdly with cvciopnMne attd etb«r but tt 
week 1 a ter recoded well to i^IilaI aaestbetU. 

It b freqoeiLtly fUted th&t the pewb^ty ol 
exccHhxly anesthexlA b gretter In preg 
cLAocy than in ooimal health bccauteof alter^ 
dyruuuicB of intra -abdominal pressure and dr 
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culadon. Hl^ aaeathesU with paralyBi of 
the intcrctotal muades and ocxaikmallj the 
diaphraam b a real danger in aQ> ijanaJ tnet- 
thetic. It pwOs for the admlobtn- 

tk>n of cay j eo posilhly with artffidil req^fn 
txm, imtil the level of motor aDCstbeda has 
receded to a pemt at which the btcicoftsb 
regain their reipinUoiy foneboa. Daring thb 
same 8 year period In Sa 7 ^ opoatlani with 
spinal aoeathma for all types 0/ surgery thh 
complkatioQ was encoantered 10 liroei with i 
dealb Two of these were cases of cesarean 
section Despite the relatively hi^ Inddaicc 
of a in 379, careful stody of ah phases of fphial 
anesthesia, so widely used In SL jrkhsdi 
Hospital, leads one to beUerc that ptobaUj 
this danger b no greater in pregnancy than hi 
other conditions. Certainly ifiial aj tsthf» i* 
has proved to be the best anestbetK in epos 
tfons, such as appendedCHny wbicb hate been 
ncccvaiy in the coarse of pregnancy ^ 
oC tbs cesarean seetkes, the Intcrcait^ •!£« 
wese Involved and after oxygen InhaUtwoi lot 
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35 minutes she returned to bed and in an hour 
was smoking a agarette Next day cyclopro- 
pane was successfully used Her first cesarean 
operation had been with spmal anesthesia 4 
years previously without comphcation In the 
other case of a toxic mother m advanced la- 
bor, the diaphragm was mvolved and artifiaal 
respiration was necessary for 25 minutes after 
which the operation was completed under the 
ongmal spmal anesthetic Collapse of the 
lung had occurred, however, and pneumonia 
was followed by pleurisy with effusion Since 
then 2 additional cesareans have been satis- 
factorily done with general anesthesia 

Comphcations (Table I) during and after 
operation, mvolvmg the cardiac, respiratory, 
and circulatory systems are the only ones m 
which the anesthetist is qualified to express an 
opmion as to his responsibility It will be seen 
that severe comphcations occur with each type 
of anesthesia and that the inadence does not 
vary greatly With ether the comphcations 
after operation are 12 3 per cent while with 
the use of straight gas the complications dur- 
mg operation are 114 per cent This is of 
great significance because even the best anes- 
thetist encounters the occasional patient in 
whom satisfactory workmg conditions cannot 
be obtamed without pushmg nitrous oxide, or 
even cyclopropane, beyond the lumts of safety 
To complete the operation, ether must be 
added to the gas with the proved dangers to 
the baby It is impossible to guarantee in ad- 
vance that any gas anesthetic can be carried 
through without some ether Actually, of the 
65 cases classed as “ether combination” only 
19 received ether from the start The 46 re- 
maimng commenced with gas anesthesia but 
ended with suffiaent ether to necessitate their 
transfer to the less safe category On the other 
hand, with spmal anesthesia no supplemental 
inhalation was needed m any case until after 
the baby had been safely delivered In 13 


cases, or 9 per cent, gas was used to complete 
an unduly long operation 

SUMMARY 

In the mother, pulmonary and cardiac com- 
phcations are not markedly influenced by the 
type of anesthetic This is m accordance with 
the now umversally recognized fact that pul- 
monary comphcations vary primarily with the 
site of operation and .length of time on the 
table Consequently, the tendency will be for 
the surgeon or anesthetist to use the anesthetic 
which he prefers for ordmary abdominal work, 
such as hysterectomy The man who dislikes 
spmal anesthesia m one will probably avoid it 
m the other Perhaps this is not unreasonable, 
since there is an old dictum that the safest 
anesthetic is the one with which the individual 
is himself most adept However, this must 
not be carelessly earned to the point of en- 
dangenng the baby, whose safety demands 
the avoidance of ether The bad effect of 
ether reaches its peak in the abnormal baby or 
with heavy sedation m the mother Ether can 
be avoided simply and easily by the use of spi- 
nal anesthesia or, with much greater difficulty, 
by the use of gas alone General anesthesia is 
best avoided unless the obstetncian is reason- 
ably sure that the baby is normal and the 
anesthetist confident that he can complete the 
work with gas alone He who denies the baby 
the safety of spmal anesthesia must accept the 
responsibihty of protecting hun from ether, 
for if this article is not to be mterpreted as an 
argument for spinal anesthesia, it is at least a 
condemnation of ether 
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THE PROBLEM FOR SURGERY IN THE TREATMENT OF 
MASSIVE HEMORRHAGE OF ULCER ORIGIN 


C STUART WELCH iUD »od ALBERT >L TUNICH, ^U) All«yNc»^ort 


T he fabject of bieedin^ from gutn>' 
duodenil ulcer hju recrfved connder 
ibJe altentioiiin the recent literature. 
A nambex of forei^ tnd Amerlaui 
anthon have reviewe d their experiences In 
dealing with maanve hemorriiage and have 
fanportimtly demonitratcd that tnl* «vtmphr<t 
bon of peptk ulceration carries with It a 
greater hanrnd than had commonly been con- 
ceded- At the present time medical gaatro- 
enterologiati are greatly concerned with redac 
mg mortality rates from herajrchage. Many 
men mterated m the problem have tamed to 
rwv forma of treatment and In aame ciinica the 
old well known, and time honored regunen 
cnronvoply leferr^ to as the “ttarratlon tieat 
ment” has been replaced by newer procedures- 
llenlsigracht (7 S) has Introdaced the prac 
bee of feeding padents with boncirdiage rather 
than depriving than of food and water He 
report! marked tncaasbr this method of man- 
agement and his reduced the death rate m his 
patients to a low hgoie of 1.3 per cent. If his 
results could be obtained by othfis, the prob- 
lem of decreasing mortality from bleedlog 
would bo solved hi great part. Crohn how 
ever reports that he has not met with the 
tsTTT^ success Meulcngracht's treatment 
Other new forms ^ medkal therapy that have 
gained aocne prominence in the treatment of 
active bleeding from ulcer are the use of alu- 
rmnTTTrt hydroxide prepaiatioiis Introdaced In 
to the itomacfa constantly by ^trlc intuba 
tion(io) and the BO called masaive transhndoa 
method desccibed bv Slarriott and Ketwlck. 
At the present time it can be said safely that 
none 01 these new procedarei has proved to 
be greatly superior to the older starvation plan 
of therapy 

Whether or not surgery shall take a ptomi- 
nent part In the Immediate treatment oJ hem 


ASn7 s 

ASar 


onhige from ulcer Is a debatable [Wnf »od 
warrants serious cmafderatiou. Bd/oor (j). 
in summadiing the consensus of opfnko 
by most surgeons, advises agi^ opentxo 
except under unusiud drannstancei. Tbeftc 
tor of uncertamty of the dt« gTwm of nice in 
cases of maaslvu bleeding is a not cniTI coo- 
aidcrabon wUdi Inorases the jusdhsble it 
luctance of nrgeons to snbenit large mnntien 
of patleDt! to operation. Gradually boa c icr 
an tnoTtang number of surgeons are sdvocst 
ing opostivt treatment for ulcer bemotiisgc 
ei^er as a meaiuie fox all patients b whn 
openttioQ b possible or for selected gr o up i 
Fms terer has reenm mended early opentijn 
and bd 3 tT«s that th* best tene to 
btervQtioQ b within 4B luun after tbe be- 
ginning of hnncmiitge. He reports reasonable 
moTtailty rates In the group el pabests upff 
whom he has operated and he belleva thatb 
tltf use of surgery wiD be found the aofaitke 
to mortality rrioction for Ueerfbg b peheats 
with peptic ulcer Gordoa-Ta)”!^ m Eng- 
ind more recently PfeiSet b this cwm* 
try have made pleas for a more active btenst 
on the fiart of surg eons b tbe pcubleiii of in**' 
dve hemorrhage- Su rg eons must give careful 
attention to those who advise operative 
urea Bnrf must dedde whether or not they wfli 
engage in a su rgical program for the Iminffl- 
ate treatment of bleeding The surgical meth- 
od of treatment has an attracti\-e offer to 
maki- ibce it propoKs to stop bleetfing 
pletdy and accurately At u* present tiiM 
the Indications for operatjoo ait not oUb' 
habed nor have the avaflahle reports on 
attve treatment dearly derooutrated 
mortality can be rednerd by surgery 
a plan for operative treatment on a largest 
in massive hsroorthage cannot be accep^t®® 
euthnsiastkally it cannot bo refected witnoa 
careful study of tbe whole proWan- 

Id Older to eatimate tbe *ato»ess oJ^ 
hemorrhage as it is seen b a gioienl hesp^Ui, 
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and to define the problem facmg us, we have 
reviewed the records of patients with gastnc 
or duodenal ulcer who have been treated for 
hemorrhage at the Albany Hospital durmg the 
past 9 years (1930 through 1938) In the 
hemorrhage group we mcluded only those pa- 
tients with either gastnc or duodenal ulcer m 
whom there was defimte bleedmg of an acute 
nature with hematemesis, or tarry stoob The 
diagnosis of gastric or duodenal iilcer was sub- 
stantiated by roentgenological exammation m 
three-fourths of the patients m our senes In 
the other one-fourth no fluoroscopic examma- 
tion of the gastro-intestmal tract was done 
The diagnosis of these cases was accepted 
after careful appraisal of the chmcal findmgs 
and course under treatment 
In all, there were 690 patients with peptic 
ulcer adimtted to the Albany Hospital durmg 
the 9 year penod of study Duodenal ulcer 
was found to be four tunes more frequent than 
gastnc ulcer One hundred twenty-eight pa- 
tients, or 18 6 per cent of the total 690, were 
admitted to the hospital because of bleedmg 
Hemorrhage was severe m two-thirds of the 
patients and mild m one-thud This classifi- 
cation was made on the basis of duration of 
bleeding episode, the seventy of anemia, and 
the chmcal condition of the patient Only 17 
of the 128 patients with hemorrhage proved to 
have gastnc ulcer In the iii remainmg pa- 
tients, a diagnosis of duodenal ulcer was made 
The madence of bleedmg among patients with 
gastnc ulcer was found to be ri 6 per cent 
In the case of those with duodenal ulcer, the 
hemorrhage mcidence was 20 4 per cent 
There were 13 deaths among the 128 pa- 
tients with ulcer hemorrhage, making a total 
mortahty rate of 10 2 per cent Except for 3 
patients upon whom operation was performed 
to control hemorrhage, aU were treated by a 
standard medical routme At the Albany Hos- 
pital the conservative procedure has been one 
of prehmmar}'^ starvation until obvious hem- 
orrhage has ceased Dehydration was com- 
batted by intravenous and subcutaneous in- 
fusions of sahne After hemorrhage seemed 
to have stopped, vanous modifications of the 
Sippv dietarj’^ regunen were followed 
There were 125 patients treated m this gen- 
eral manner with 1 1 deaths in the group, m akin g 


the mortahty rate 8 8 per cent for patients 
treated by the conservative plan We re- 
viewed the clmical records of these 125 pa- 
tients m an attempt to detect factors which 
might have some possible influence upon the 
gravity of hemorrhage The duration of dys- 
peptic symptoms did not seem to have any 
beating upon the mortahty rate A history 
of on.e or more previous hemorrhages was no 
more frequent among the patients who died 
than among those who survived Of the 114 
patients surviving 39 i per cent had bled on 
one or more occasions before the present epi- 
sode Of the patients who died, 38 5 per cent 
gave a history of previous hemorrhage The 
duration of hemorrhage before the patient 
came to the hospital vaned widely but did 
not seem to have any direct bearmg upon the 
mortality rate It has been said that hemor- 
rhage from ulcer among women is less senous 
than it IS in men Crohn encountered no 
deaths among the female patients whom he 
studied There were 183 female patients with 
iflcer m our group compnsed of 690 mdivid- 
uals The madence of hemorrhage among fe- 
males was 14 2 per cent m contrast to a 20 i 
per cent mcidence m the males The mortality 
rate among women was 7 7 per cent and 
among men was 10 8 per cent The findmgs 
m our group would not seem to support the 
feelmg that hemorrhage from ulcer m women 
IS much less senous than m men The mortal- 
ity rate among patients with bleedmg gastnc 
ulcer was 35 3 per cent, a much higher figure 
than that foimd m those with bleedmg duo- 
denal ulcer (6 3 per cent) In this senes it 
would seem that while the mcidence of bleed- 
ing m cases with gastnc ulcer is less than the 
madence m duodenal ulcer, the mortahty 
from hemonhage is much greater We found 
that previous surgical treatment seemed to 
protect the patient from fatal hemorrhage 
Twenty-two patients, or 19 8 per cent of aU pa- 
tients with hemorrhage, had had postenor gas- 
tro-enterostomy performed previously There 
were no deaths among these patients 

That age is an important factor m affectmg 
mortahty from ulcer hemorrhage has been em- 
phasized by Allen and Benedict Inourmvesti- 
gation we have given the age factor particular 
study After the age of 50, we found, as did 
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ADen md Btntdjct, that the tnddence of death 
from bemorrhaje thrnptiy locreajed Of the 
195 patient! 75 were under the age of 50, ud 
among theae there wai onJy 1 dath, maHng 
the mortality rate i 3 per cent In the group 
be)*0Dd the age cf 50 there leetc $0 paiknu 
and of theae 10 died prodacfng a death rate 
of »o per cent Further aQal>'«U re%-eakd 
mortality Increaaed with each decade of life 
beyond the age of 30. Although bemonliage 
tended to be more prolonged and more aerioua 
in patients beyond the age of 50, it was not 
found to be a more frequent complkatkn of 
ulcer as age advanced. W e foima no creatcr 
inddeoce of hen>ojiha« from uker m any 
given age penoth The largest numbo of pa 
tieota treated for ulcer and Ita compUcationa 
were from 40 to 50 j’ean of age. Among these 
indMduala, however the mortahty rate was 
not high. 

Poftcoortem examloatioD was made opoo aB 
the patients who dkd from hemorrhage It 
was found at aatop9> that 6 of the zi patients 
had a daodetul ulcer and in 5 there was a gas- 
tric ulcer Of (he 6 duodenal olcen, $ were 
found to be 00 the postarfor wall and t 00 the 
antetfaf wall. Two of the 5 gastric olcen were 
located on the postemr wu Oi the 3 otheta, 
one was tituat^ 00 the lesser curvature one 
on the anterior wall near the lesser curvature 
and In the other there were multiple ulcers in 
the ftncnach and In the esophagus. Mao> of 
these olcen were adherent to posterior atnic 
tores, particiilarly the pancreas, and would 
have offered tedmica] difficulties In reniovaL 
In one half of the cases of single chnxuc ulcer 
the pathologljt was able to identif> the bleed 
tng point sM In each case It prov^ to be an 
CTodtd arteriole. In no Instance was erosion 
of the pancreaticoduodenal artery or other 
ma^T Twd Toponslbie for the binding The 
incidence of cardiovasailar disease was high 
in the patients wbo died. Coronarr sderoiis 
and varying degrees of myocardial faDorr were 
present In 5 of these ii patients. 

An appraisal of the status of mortality from 
ulcer hemorrhage h) the group of patients com 
prkJng our scrics has glv^n us useful iofonna 
tion which might prove most helpful to the 
surgeon considcTinS the feasibility of a pro- 
gram of operative mterventiou for the treat 


ment of masarve bleeding from nicer In the 
first place the record obtltined Iri heinoiths|e 
treattnent by conservative medical 
ment offers tremendous competition fcs an 
gcry and has set a rather high standard. K 
total inortalit> rateo{fi.6perceDt(iiaiitdto 
conservative managemtnl is a foraldslie fig 
uie for surgeons to Improve If tiwy are to as- 
some rewxmsfhQit} for all deaths froQ Iwhiw 
rhage. Secondly we fed that it h douhtfol 
that the patient with severe bemorTbage fmn 
ulcer which will prove fatal can be rdably 
separated and smgled out for opera^ inter 
fcfcnce On the other hand, several fanpot 
tant helpful statemeuts can be made bawd 
upon the fact that the age of the patient k 
t^ most important factor iffectinx the oat 
come of a breeding episode. Itispcowblytafe 
to say that surgery has httle or no pl^ hi 
the treatment of hemoffbage In the yocayg 
patient. Tatienti under yoyesn d ige hart 
an cxrtOePt prognos 3 s for rec rn Try frooj a 
glv%n hem orthage under medkal mansgemat. 
Zo our senes the mortalltv was under 9 per 
cent. TV younger indivJdaaJ may repeatedly 
appear to V near death and recover dnrlflg a 
terienjs probngrf episode of bleeding Surgny 
done in desperation under these drcwastsim 
is probably not advisable and we beCne tint 
the pctienls chancta for sundvil are better 
with expectant treatmeot. Operative btn 
ference in this group might resolt b rtldn 
the mortal]t> rate rather than lowering It In 
the patient beyond the age of 50 thedtuation 
Is different In thk group thw was * ^ 

cent mcirtaht> rate which offers an opportunity 
for impnnement It is ponfble that smfe ry 
ti»« its place in the treatment of bcmontigr 
in the patient of advanced years. TbwhateJ 
tent It should be used and upon which patie^ 
in this group operatioa should be pcrfonnrt 
we couid not detrTmine from this *tiid) We 
do knerw that many of these ddetiy 
arc in poor physical coDditicn when sdsutlcd 

to the bo^tal and that a ccrtib numte ran- 

not be operated upon. If the surgical pcocfi- 

dam necessary for arresting hemorrhage^ 

rimple tnd cainy performed b s ibort paica 
of time there might be less hesitan^ io rw 
ommend surgery 00 a large scale in this 
An adequate operation for controlling Meea 
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mg from an ulcer, however, usually demands 
that the ulcer be resected The expenences of 
many surgeons have shown that hgation of the 
blood supply to any portion of the stomach or 
duodenum is an unrehable and usually a futile 
procedure Likewise, gastro-enterostomy and 
jejunostomy are madequate for the most part 
and cannot be expected to stop bleedmg Re- 
section of the ulcer may demand considerable 
time consuming operative work and necessi- 
tates m many mstances further operation for 
restonng gastro-mtestmal contmmty Most 
frequently the surgeon will find a duodenal 
ulcer on the posterior wall, the removal of 
which will require partial gastnc resection 
Operations which are questionably adequate 
for stopping bleedmg can only do harm to the 
patient smce they submit him to a risk of his 
life without giving the secunty that hemor- 
rhage IS controlled 

Reports of large senes of cases m which pa- 
tients were operated upon for hemorrhage can- 
not be accepted enthusiastically unless they 
show a reduction in mortahty for the age 
groups from which the patients are taken In- 
clusion of a large number of younger individ- 
uals m a group subjected to operation will 
lower operative mortahty rates without neces- 
sarilv improving the mortahty rate in general 
We believe that estimations of surgical re- 
sults m reduang mortahty from ulcer hem- 
orrhage will be valid when they are made with 
reference to the accomplishments attained m 
reduang mortahty among the patients in the 


various age groups Before embarkmg upon 
a program for surgical mtervention m the 
treatment of massive hemorrhage m patients 
with gastroduodenal ulcer, the surgeon must 
accept the fact that the field for improvement 
in mortality is among those patients beyond 
50 years of age The situation at hand is one 
which calls for the use of operative procedures 
of considerable magmtude to be performed 
upon patients in the sixth, seventh, and eighth 
decades of life, who are frequently poor nsks 
for surgery 
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THE SIGNIFICANCE OF NUTRITION AND GASTRIC 
ACIDITY IN THE ETIOLOG\ OF EXPERIMENTAL 
PEPTIC ULCER 


ALEXANDER SUVE, \LD WILLlA*\r H R^CHRACH, 4LS, ud 
SAMUEL J FOGELSON MD, F A.CS^ OJogo. LEneu 


I N igjj JJann and WTUiamJoa described 
a metbod for tbe eiperimeotal produc 
tion of peptic ulcer in dogi. TUsproct 
dure Ii essentiiHv an operatioii wbldi 
changes the pcaiMon of the duodcnuin ao that 
its contents drain into the distal Qeom instead 
of the beguming of the jejunum. The opera 
t»n (Fig i) is performed first by section 
through the pykrrK ring aod bliod closure of 
the proiimal end of the duodenum. Then the 
texrntna] part of the duodenum k ent aooM at 
theligajiilBitofTreits and anaitomosed to the 
Qeum at a point 40 cradmeters proilnial to 
the cFcunL FmaJi} the prloric end of the 
•tomaefa U anastomosed to the begtoniog of 
the jejumnn, where the latter has bm severed 
from the duodenum. PractfaDy every auimal 
surrtrfag such an opera tiouwiQ die of a jejunal 
ulcer withm go daja. 

^lann \MIHamfiou preparations manifest a 
dedming state of nutrition Cram the day of the 
operatsoo until death toperveuea. This condi- 
tion ft evident by the occoneoce of weight 
loss anorexia, weaknm, and anonlm. The 
rfile of gastric aridity as the etiologtcal factor 
re^nnsble for ulceratams of the susceptiUe 
jejunal mocosa, has been tbe focus of oracb 
attentioD whereas the rriatkuiahlp of these 
lesiaiis to the poor nutritional state has been 
quite oveiioohed. Neither has any ilgnlficajat 
investigation been made Into the actual effect 
of the Mann WTIIlamaon operation opoo gas- 
tric additj Tbe little data availahlc thiwogh 
tbe work of Weiss and Hubster Morton, and 
McCann mrals no appreoable change- 
The object of this teas to detennine 
the effect of tbe Mann Wlmamson type of op- 
eration upon ^tric lodity and to evalaatc 
tbe respective parts playeti by postcpeiath^ 


Tnm DMite d 8 u| py lC-s4ratcn rahfiMr 


gaslric acidity and nutritioo in tl* etiology of 
tbe ulcers foUawing inch operatkai. 

sarTBOna 

1 In order to study tbe relatiaiuldp of gu- 
Uic addltj and nutritioo to the occurrence oi 
jejonal ulcer In Mann TVTlHainson prepaa 
ti^ it was found necesary to devhe moiS 
ficatkms of the original opeiatloc. It vas de 
dded to submit tlu dogs first to a first tts^ 

r itian (tee b Fig j) whkh varfci fnm 
Mann-Wniiamaoo proetthne in that the 
dista] end of tbe dnodenum b snsstnmowd to 
tbe small intestine at a point i»o crotlmeten 
distal to the gastro jejunal anastomcHb instesd 
ofaocesUmeimpmrimal to the ceonn. Ildi 
change fnamses tbe dlitaoce between the 
cecum aod the tufioz of doodenal juices and 
thus prerrides a mote adei^te tmtntiTe state 
than the origbal Mann wIlUamsoa operatko 
because tsu^ more of the small boari h ex 
posed to the important digestive acti« of the 
bfliaty and pancreatic juices coming by way of 
thedoodenum- Tbeteglonoflhtnstrojejunil 
anastrenosJs is anatomfcaHy ana physlofafi- 
caHy the lame as in the Minn WIHiimsDOptu* 
cedore and loan cxctflcnlprcpaiatlcoissTail- 

ahle bo stndy tbe gastric aridity factor 
Twen ty-«^t healthy dogs of mcngrtl iuw 
and vatvdng wei^ts weit placed « a 
diet and permit^ to becotne actfimateQ to 
laboratory cooditiocis for s weeks. rcDowing 
this period, fractxmil gastric tnaly^ 
performed on each dog at weekly 
ontfl 10 dcteiminatioQS had been made, tee 
hundred twenty cubic ctadmelen of 
«nt akobol was used for the test rne^ 
alcohol waa introduced by stomadi tube mo 
lampfcs were asptiated cirry half hour fee J 
boon. Fractkeal gastric aaalyses^^ a* 
made to obtain tbe response to r milhOT « 
injected subojtaocouslj The c»- 
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Fig I The Mann Williamson operation Note that the distance from the ileocecal 
junction to t equals 40 centimeters 


trol values having thus been established, the 
dogs were subjected to the first stage operation 
2 The animals surviving this operation were 
studied for gastric secretion with alcohol test 
meals and histamine for 13 weeks, or until 
death intervened In those animals stfil ahve, 
jejunal ulcer was ruled out by making an inci- 
sion into the pyloric antrum, inserting a small 
proctoscope and directly inspecting the jeju- 
nal mucosa Then the second stage operation 
was performed In this procedure, a segment 
of intestine between the duodeno-ileostomy 
and the cecum was resected so that only 40 
centimeters of ileum was left between ^ese 
two points (see c, Fig 2) The segment was 
converted into a Thiry loop, that is, the prox- 
imal end was closed blind and the distal end 


brought out through a stab-wound m the ab- 
dominal wall In this preparation, the gastric 
acidity factor has not been altered, but de- 
creeising the length of mtestme between the 
duodeno-ileostomy and the cecum to 40 centi- 
meters (same as in true Mann-Wilbamson 
operation) has reduced the nutritional factor 
by decreasmg the amount of intestine exposed to 
the action of the biliary and pancreatic juices 
3 The animals which did not die of ulcer 
followmg the second stage operation were sub- 
jected to the third stage operation This pro- 
cedure consisted of simply restormg the Thiry 
loop back mto its origmal position to convert 
the animal into a first stage preparation It 
was hoped this would improve the animal’s 
nutntional condition and save its life 
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Fig 4 a, left Graph of gastncsecretorj response to alcoholtest meal before and after 

first stage operation in 12 animals not developing ulcer after operation b, Graph of 
gastnc secretorj response to alcohol test meal before and after first stage operation 
in X2 animals dc\ eloping ulcer after operation 


RESULTS 

Twentv-four animals survived the first stage 
operation The gastric secretory response to 
an alcohol test meal before and after the op- 
eration was averaged for all these animals, and 
the results transposed into concentrations in 
chmcal units A graph was drattn (a, Fig 3) 
which shows the curves for both free and total 
acid values before and after the operation 
These curves show that after operation there 
is a marked increase in the aciditj’- of the gas- 
tric juice 4 Vith an alteration in the tj'pe of 
curve After the operation, there is a tendency 
to continued secretion at a high level, whereas 
the control values show a marked drop by the 
end of the secretory penod 


The curves obtained by the gastnc secretorj' 
response to histamine show a similar change 
(b, Fig 3) This indicates that the increased 
acidity of the gastnc juice after the first stage 
operation was not due to alteration in ability 
of the gastric glands to secrete acid juice 
Table I indicates the weight changes, gastnc 
secretory changes, and the incidence of ulcer 
formation in the 24 dogs surviving the first 
stage operation It is noted that 12 animals 
developed jejunal ulcer in an average time of 
154 days with an average weight loss of 21 per 
cent Eleven animals with an average weight 
gain of 3 2 per cent had no ulcers (proved at 
second stage operation), and i animal died 
without an ulcer in 151 days 


TABLE U —OBSERVATIONS ON 10 ANIMALS SURVIVING SECOND STAGE OPERATION 


Dog no 

^\ eight lbs 

Time 

observed da >’5 

Final 
weight lb$ 

Weight loss 
per cent 

Ulcer 

Remarks 

27 S 

3 oK 

i8g 


as 3 

0 

Still living 

336 

36'. 

33 

27 

24 0 

0 

1 

Died of intus«;u5ception of blind 
intestinal loop 

227 

30 1 

104 1 

20 

33 3 

0 

inhwsusceplion 

*33 

34 

13 


21 9 

0 

Intussusception 

23 S 

33 

53 


20 7 

\C 3 

1 Penetrating jejunal ulcer 

236 

34 

S 3 

>< 

1 

38 j 

^ es 

Penetrating jejunal ulcer 

*37 

4 tK 

168 

37 

35 4 

0 

SuU living 

330 

19^ 

63 

14K 

33 1 


Penetrating jejunal ulcer 

248 

20 

53 

13 /^ 

37 5 

\cs 

Shallow jejunal ulcer 

^53 

2 sy 

] 

j 

33 7 

Yes 

Penetrating jejunal ulcer 
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It ics known that »liQe*t too per cent of true 
ilinn U’nUinisoQpTcpmtiociiwiUdieofuIcer 
witliln 90 div-s. As ku been pm-kraily ei 
pUined the lUge *nlmal dlffen from the 
Mann WTUUmsoo preparation oiJj m that it 
has a laisef amount of intestinal surface ex 
posed to the actmn of the bQiar> and pan- 
creaUc juices. It folkjwa, therefore that In 
creasing the digestive surface decreaaet the In- 
cidence of ulcers and prolongi the time netx*- 
sary for them to form. 

The gastric secretorj response to an alcohol 
test meal in both the dogs de\Tloping nicer 
after the first lUge operation and those which 
did not srere respectlielj averaged and trana- 
posed into unita of dlnJcal concentration. 
Graphs were drawn (a and b Fig 4) plotting 
the pre-operative and postoperathr aodltlcs 
(free and total) m both groups of dogs. It is 
readily seen that alnmst IdentKil corves are 
present u the anfmals which deiTioped ulcm 
and thoae which did doL This indiates that 
there u no reUtuosbip between postoperative 
addJt) levels and tbelnodeacecf jejuna) ulcer 

A 1^) of the indiv^ual gas^ aeottory 
carres revealed that of it dogs developing 
ulcers fubsequest to the first stage operatloD 
In whkh pre-operative and pjoitoperalire data 
are available 7 showed a significant locxesae 
In addit) The gastrK addittes of these aoi 
mail sbowed a concentratloQ of 50 diotfal 
unita or more. This does not Indicate a greater 
tendency toward ulcer formation In dogs with 
high poatoperatfve adifity because in the ii 
dogs which did not de%'elop ulcer aconccotra 
tlon of 50 dinkal units or more was reached 
In 7 Instancea 

Ten docs survived the second stage opera 
tkxL TaWe II reveals that 5 of these animsls 
developed ulcer in an average lime of 56 da>a 
with an a xrage weight loss of 39.* per cent 
3 died of Intusiusceptjon arrd a dogs are stlD 
livin g and apparenll> will not develop ulcer 
It IS e%-ident tnat in dogs with a high internal 
daodeual drainage jejunal regurgltaUon could 
not be the factor that protects the gaitrojeju 
Dal area from ulceration, because resectfonofa 


large segnwQtofhtatincdista] to the dncdcoo- 

entcrostomy results In jejunal ulcerv Thoe 
lesions, occurring after a procedure whidi odIt 
decreases the total amount of Intestinal tfipi . 
live surface Indicate that the rdie of tratif- 
doca) disturbance h extrerodr important in 
the ctiok>f> 0/ gastrojejanal cker 
Of the 5 ammals dcvekiping nJeer after tie 
second stage operatxjn, only 3 lived loof 
coou^ to have a third stage operation. TTdi 
procedure failed to prolong their Em the 
animals died shortly after tbe operation 


ccrrcirSKm 


i When the duodenum of tbe dog h rr 
sected from Its gaitrk and jejunal rttrfffl 3 lie> 
and a gastrojejuna] anastomosis b perfonned. 
It Is obam-rt that the Incidence of jejunal 
ulcer snbsequcnl to dramage of the duodenoiB 
into the small bteatlne U decreased if the 
point of drainage b placed dcaer to the site of 
the gastrojejuna! anastccaosb. Inotheraonb, 
the higher the rite of Intema) duodenal drahr- 
age the smaDer the Inddeace of skm. The 
iW oeeessa/y to produce the ulcer » tbo 
kngtheoecL 

a The gaitrtc tddliy response to an alcohn 
test meal and hlstamme b mcreased after ep- 
rrations of this chrodenal drainage type. 

3 There is no reiaticmali^ brtwftn post 
operative acidity leveb and the bradeiice of 
jcpinal ulcer 

4, The importance of malnulntlcn In tre 
dTPeJopment of expmmental jejunal nJeer » 
bdkaled h\ the fact that dogs ahlch 
lained nutrltlou and even gtlnrf 
a high duodenal drainage operation, developed 
ulcm after nutrition was unpaired by a reset 
tiou of considerable small fotestioc befwert 
the point of drainage and the aann 
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THE RELATION OF CHRONIC 
CYSTIC MASTITIS TO MALIGNANCY 

IVAN MARRIOTT PROCTER, M D , F A C S , Raleigh, North Carolina, 
C C CARPENTER, M D , F A C P , and R P MOREHEAD, M A , M D , 
Wake Forest, North Carolina 


T he breast, like the endometrium, 

IS constantly undergomg periodic 
changes of progression and regression 
(hyperplasia and involution) from 
birth to sendity Except for a few periods 
during life, the histological picture is changed 
weekly if not daily It is for this reason that 
a knowledge of the anatomy and physiology of 
the organ is essential to a correct understand- 
ing of Its various pathological processes 
The breasts are covered by the superficial 
fascia of the anterior thoracic region From 
the deeper layers of this fascia, septa proceed 
inward which divide each mamma into from 
1 5 to 20 lobes which are further divided into 
many lobules by a continuation of the connec- 
tive tissue from the parent lobar septa The 
parenchyma of the gland is composed of two 
main structures, speaalized connective tissue 
on the one hand and duct and acinous epi- 
thelium on the other The acini are duster- 
like dilatations from the walls of the lactif- 
erous ducts These ducts are lined with low 
cuboidal epithelium and are surrounded by a 
layer of smooth musde cells supported by the 
membrana propia The terminal lactiferous 
ducts are composed of simple cuboidal epithe- 
lium supported bv a delicate stratum of mus- 
de It is by junction of these small ducts from 
the many lobules that the excretory duct of 
the lobe is formed Here the epithelial cells 
have become taller (columnar) and surrounded 
by smooth muscle, subepithelial connective 
tissue (6), elastica, the second layer of smooth 
musde and the pericanalicular connective tis- 
sue Each excretory duct enlarges near its 
termination to form an ampulla Just beimnd 
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the ampulla the epithehum changes from co- 
lumnar into transitional epithehum which is 
continuous with the stratified squamous epi- 
thebum which covers the nipple 

It IS evident that the breast, like the uterus, 
IS under the direct control of the ovary, and 
the ovary in turn is under the control of the 
anterior pituitary The ovary exerts a dual 
hormonal influence on the breast, the pen- 
acinous and penductal connective tissue being 
governed by the follicular and interstitial parts 
of the ovary while the duct and aanous epi- 
thelium are under the control of the corpus 
luteum If this control becomes abnormal by 
a disturbance m the time or volume of hormo- 
nal liberation, the periodic mammary changes 
may cross the borderlme from the physiologi- 
cal mto a pathological state (6) 

In the ^lewhorn relatively few ducts and 
practically no aani are present (Fig i) The 
penductal connective tissue is scant and 15011- 
phocytes may be seen m certain areas As a 
result of the presence in the blood of the fe- 
male sex hormone, epithelial proliferation may 
be marked and may even resemble the activity 
of lactation Shortly after birth the breast 
enters a dormant penod due to the disappear- 
ance of the female sex hormone 
At puberty, as a result of ovanan activity, 
the mammary gland takes on new life (Fig 2) 
Budding takes place, new ducts are formed 
and new acmi develop At times there is dila- 
tation of the ducts and colostrum and des- 
quamated epithehum may be seen in their 
lumma Hyperplasia of the pericanalicular 
and penaemous connective tissue is present 
mth hmiphocytic infiltration mto these spe- 
aalized connective tissue elements 

With the establishment of menstruation the 
breast undergoes cy^clic changes as a result of 
ovarian stimulation 
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allow for gland expansion” (5) The epithe- 
hum IS acbve and piles up in the dilated 
lumma of the ducts Vacuoles develop in the 
cytoplasm and the ducts show marked bud- 
dmg Round cells continue to invade the con- 
nective tissue Secretion appears m many 
ducts and this completes the picture often 
seen m the swollen, tender breasts commonly 
precedmg menstruation The activity of the 
glandular epithehum and connective tissue is 
always m preparation for pregnancy just as 
the secretory phase of the endometrium is a 
preparation for mdation of the ovum If the 
ovum IS fertilized and gestation progresses, 
the cuboidal epithehum lining the aam under- 
goes a process of fatty degeneration to form 
first colostrum and then milk If the ovum is 
not fertilized, the breast returns to the resting 
condition by a process of degeneration similar 
to that of the endometnum The duct and 
acmous epithehum degenerates, is shed mto 
the lumen, and the cell d6bns is eliminated by 
the action of mononuclear phagocytes 
Dunng pregnancy the breast undergoes its 
greatest physiological change (Figs 5 and 6) 
Under the influence of the corpus luteum of 
pregnancy the epithehum grows at the ex- 
pense of the connective tissue Many new 
acmi are formed from the buddmg ducts and 
the fat is replaced by the abundant epithelial 
tissue Immediate secretory activity is prob- 
ably delayed by the antagonistic action of the 
placenta 

When the fetus is dehvered and the placenta 
discharged, the inhibitory agent is no longer 
present and the prohferative stage gives way 
to the secretory or the stage of lactation (Fig 7) 
Microscopically the lactating breast is uniform 
in appearance, the fat and speaahzed connec- 
tive tissue are replaced by enormous growth 
of ducts and acmi The lobules are enlarged, 
the epithehum is hypertrophied, and the 
glands show different degrees of secretory 
activity 

When lactafaon ceases, the breast enters 
into a state of involution (Fig 8) There is 
general atrophy and disappearance of the new 
ducts and acmi, but here and there both ducts 
and acmi may remam The returning con- 
nectmg tissue undergoes hypertrophy and the 
breast never completely returns to its former 


state Certain parts will show epithehal and 
connective tissue atrophy resembhng that seen 
in the regressive stage in the virgm, while in 
other areas there is hypertrophy of the spe- 
ciahzed connective tissue with round cell infil- 
tration and desquamation of epithehum mto 
the termmal ducts This is the mazoplasia of 
Cheatle and Cutler and should not be con- 
fused with chrome mastitis for “the function 
of the mononuclear cells is to remove the 
products of secretory activity and clean up the 
cell d6bns ” (5) This is merely normal phago- 
cytic activity and should not be confused with 
i^ection 

Not infrequently the termmal ducts re- 
mam distended with accumulation of dead 
epithehal cells therem and the case is errone- 
ously labeled chrome cystic mastitis This 
also IS a part of the mazoplasia of Cheatle and 
Cutler and should not be confused with a true 
pathological process “Mazoplasia is present m 
nearly ^ women between 30 years of age and 
the menopause and disappears with the ad- 
vent of the latter It is characterized by dif- 
fuse pam over one or both breasts, which is 
aggravated by menstruation and movement 
of the upper extremities There is a fine nodu- 
lanty present m non-fatty breasts, and men- 
struation IS short and scanty The condition 
occasionally chsappears spontaneously or dur- 
mg pregnancy ” 

As previously stated, the breast is contmu- 
ously undergoing changes of progression and 
regression as a result of hormone stimulation 
Smee the endocrine life of the mdividual is dif- 
ferent dunng the various decades, it is logical 
to assume that pathological change will bear a 
dose relationship to the vanous decades of 
life Such IS the case 

Dunng the first decade of menstrual life two 
common pathological changes occur in the 
breast These are penductal and mtracanaheu- 
lar fibroadenomas (Figs 9 and 10) and are prob- 
ably the result of over hormone stimulation or 
endoerme hypersensitivity on the part of cer- 
tam tissues In the former, small groups of 
ducts possessmg mactive epithehum and sur- 
rounded by a large amount of pencanahcular 
connective tissue are seen In the latter, the 
ducts have been mvaginated by the proliferat- 
ing connective tissue 



676 SURGER\ GVKECX)IjOC\ AND OBSTETRICS 


During the »4^a»d d«»de erf menrtni^ or DOiiHma^aaUted tdeoomaU^ 

the border Udc between the pbyiWodca) and cyitic dlaeaae may be charteterited br Ub 
patbotoglaJUfrequenU) crewed and ‘ dironk formatioc of ooe cc »eTenJ weD drxtiaped 
cyitlcniartJtli dcvelopi. The torn cbrtnfc tbe »o callrf Uwsdqme oat of BtoS- 

cyiticmasUtii extvenawiderangcof aJtmd good. The Uni^ eplthehum Is aatteoed (roo 
ph>ik)togicaJ and pathological procoKa. lu tntracyfricpce«ure,indBkxrieood(TOtet^ 
taeUmiilcadintaQdadearandcrttaftdingof that theae laiona had rm 

the ptoowe* Involved haa been made dlfficnlt hgnancy However If ooe sectioca ibe etdre 
by the moltitado of name* by which It haa gland, dilated dneta containiag btradoctil 
been called. It indode* the iwbt cheeae type papOlocnaa are frcq«ntly observrd aid 
of cyitic diaejue described by Redos In iSSj not infrequcntl} ahow the pmence d nuEf 
and designated In his name. Italsoindodesa nan t change 13) 
noo-encapsulated papDlaiy cyitadawmatoos In the third decade erf menslroal Gfe ccrUia 
coeidltioo of the br^ deaaibed 33 yean breaatifafltoctaaeactintj srithcjrticlrw 
later b> Schlmmelboach and called Schlmmef plaala and go on to benign neoplasia, t^poa- 
buach dbeaae. To theae may be added the afbl> cardiwua. The active eplthtbun b uH 
fibroadeno m a. t n tii cyatlca of Semb and the detwo UyeTbyU.yyT to 
Cobblestone breait Warren. TTie condition In other Instances connective tissue ilalts In- 
is also frequentlv designated as abotty brcaat vmdetheepItheliilgnTvthaaaitraepapfScioai 
or aimply as benign evirtic disease Bloodgood are formed (Fig 13) 
made ertenrive atadies and labeled the coodl At tlrpea c^bple papflkcus attach 
tku senile parendtviDatooi hypertrophy and thexntdvvscme to the other m form new gkod 
Instated that the coadltkin was not precaocer aorfaces and adesomttous mam (Tig u) 
oui. Cheatk and Cutler hav'e ccmtrfbuted These are the ao called comedo adesomasof 


the title cysdpheroos desqoamatlve epithelial 
byperpitsu utd Levu sod Ci-wchickter (la) 
have recently dxvtded the conditiao bto ^e 
aosa tad cystic disease Boyd s name of e^v 
tic h>‘pciplarift fa a practical one. 

The varkrai changes that take place are 
probabl> the result of ervaiianstimalatKm bnt 
Adair ai>d others bdie\r them to be the result 
of Inadequate duct drainage and atagoatiOD 
resulting in irritation and stimulation. The 
changa maj take place ktcaHv in one 
of ducti or lobe of tne bresut and be recognised 
hv Its triangular shape with apoc near the nip- 
ple *r>d base toward the periphery One hemi 
sphere the entire breast or both breast* mav 
be involwd. In contrast to the first decade of 
menslrual life, it U the epthritom whkh ts in 
volved here instead of the connective tissue 
Thu altered phjuoJogj results In the prodac 
two of chronic c\atic mastltii and the blue 
dome cyst of Bloodgood, 

If (the cyTtlphefons desquama 

th-e epithelial h\-perplaila with DCCFpfasia of 
Cbeatk and Cutler) b the predominating 
feature (Fig n) microscopic ei a m i n ati o n of 
the area rewals epithelial prollferailoo with 
the fonnatwn of small intracystic papQtotnaa 


Bloodgood (Hg. 15) When sectiooed at ibe 
operating table, pmhead ot pfapofat dzrd 
ducts are seen, whkh upon pmeore tend forth 
icojm-likemsa»of VTllow (cociedoocs) cue 
ous matenaL BkwogOod Insisted that these 
adenomas were ill berugn. We are o n s hfe 
wboDy to support this view Our aeiics of cases 
have proiTu to our satiiftctJoo the abtenct 
of both benign Intraduct adenomas and vari- 
ous degrees of malignancy In duct aronomi 
(Figs. i6 and 17) 

Ih cases that were mJcroscopicali) nuJit 
oant our records ihcrw both mccess aod 
f ailnre following the iame technique of 
plete operation and deep roentgm thm^ 
Coticr has shown cyst papGlcma and card- 
Doma in the same dnet a^ sets forth evidence 

that 20 per cent of all cardooenss of the breast 

ha\T their origin b cystipbenms dtsqusra* 
tire cpithrflal hyperpiiiia. 

The cvideoce at hand seems to 
idea that the greater number of pathoogw 
changes In the breast arc hormonal in ort^ 
A* previooilv stated espcrlmentil investiga 
two has estibbsbed the dependency of 
mary conncctlvT tasue development opc« 
(oQlcular bommae and of eptmcDal tissue ac 
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RELATION OF CHRONIC 

tmty upon the corpus luteum If one accepts 
this relationship between ovarian secretion 
and mammary activity, it is easy to visualize 
a disturbance in this delicate balance with re- 
sulting disturbances in hyperplasia and mvolu- 
tion In many cases the fault may lie in the 
antenor pitmtary since this gland is the dy- 
narmc motor activator of the ovary 

To a group of patients complaimng of pam, 
tenderness, mduration or nodulanty of the 
breast, we are admimstenng the estrogemc 
hormone (progynon) with promising results 
Hormonal therapy is directed toward counter- 
balancmg the effect of the corpus luteum m 
order to bring about mvolution m the glands 
Ten thousand mtemational umts are given 
the first week m the menstrual cycle The 
same dose is repeated the second week and 
twenty thousand umts are given the third 
week This course of treatment is followed 
by the administration of ten thousand umts 
each third week thereafter 
The patient rarely calls attention to indura- 
tion and fine nodulanty of the breast, but is 
greatly concerned, and properly so, when a 
solitary mass appears When the latter oc- 
curs, hormone treatment should never be m- 
stituted and expectant treatment has no place 
in the management In our dime each patient 
IS prepared as for radical operation and the 
tumor removed, the exasion being done m 
such a manner as to include a wide margin of 
normal breast tissue The operator bisects the 
tumor for macroscopic inspection and turns it 
over to the pathologist, who is always present 
at the operation Immediate frozen sections 
are made and if upon microscopic examination 
the lesion is found to be bemgn, the wound is 
dosed, the operator changing gloves and m- 
struments in every case after bisectmg the 
tumor If the microscopic exammation reveals 
a malignant tumor, the radical operation is 
done at once and adequate deep roentgen ther- 
apy is given A register is kept of all cases and 
the gross specimen and microscopic shdes are 
prcsen.'cd along with the case historj’^ for fu- 
ture reference 

A close association betv een surgeon and 
pathologist IS a great help in the diagnosis and 
management of mammary disease We be- 
lieve that the adoption of this or a similar plan 


CYSTIC MASTITIS TO MALIGNANCY 677 

m the management of all breeist cases will aid 
m the accuracy of diagnosis and the elimma- 
tion of unnecessary operations Furthermore, 
a step toward the prevention of caranoma will 
be taken by the early and wide removal of 
pathological lesions Life may be saved by 
thorough study of the pathological change in 
each patient at time of local removal, to be 
followed immediately by complete operation 
when pathologist and operator agree upon 
mahgnancy 

CONCLUSIONS 

The problem of mterpreting the pathology 
and the management of so called chrome cys- 
tic mastitis IS yet unsolved The multitude of 
names apphed are confusmg and an effort has 
been made to clarify this Many authors usmg 
the common name feel that it is unsatisfac- 
tory, mcluding as it does borderhne condition 
between the physiological and pathological, as 
well as benign tumor masses and malignant 
hyperplasia 

The persistently high mortahty rate in treat- 
ment of cancer of the breast, 50 to 65 per cent, 
in spite of the standardized operative and irra- 
diation techniques, calls for intensive study 
and prophylactic steps The treatment of cer- 
tam early stages or forerunners of chronic cys- 
tic mastitis with hormones, is a step m the 
proper direction and may lead us mto a benefi- 
aal prophylactic field 

We feel that it is the duty of the obstetnaan 
to mstruct patients about the care of the breast 
as wen as of the uterus We also feel that the 
gynecologist and surgeon should join hands 
with the pathologist m the operatmg room and 
laboratory, m order to reach a more accurate 
diagnosis and through it institute the most 
efficient and satisfactory treatment 

We desire to express our appreciation to Dr Charles F 
Geschickter for the pnvflege of studying in the surgical 
pathological laboratory of Johns Hopkins Hospital and for 
suggestions and loan of matenal 

REFERENCES 

1 Bainbridge, William Seahan Non malignant breast 

condition, diagnosis and treatment Am J Obst 5 . 

Gynec , 1930, 19 253-266 

2 Bloodgood, Joseph Colt Pathology of chrome 

cysUc mastitis of the female breast Arch Surg , 

1921, 3 44 S-S 42 

3 idem Blue-domed cyst in chrome cjistic mastitis 

J Am M Ass , rg2g, g3 1056-1059 



6 ^i 


SURGERY GYNECOLOGY AND OBSTETRICS 


tuiAK. Tmboek ei Puholocj jd «i) ^ 


7 Ocmnoei £. TIm breut aaA 

palbekvTcauidmd hb nlitiM to oWdlif in>a 
tlK AXD.J (%«L k Otmc^ pu. j t 


p. twrm. Jam*. HatkMk Umuo; Trtuta « 
Tkaon. «lcd. mUrfa^b K 1. 

Stodcn Co., pfl 

ta CbJamuia, Amum G. ^ 

BMCtodToh. AXL J Otwt k Ormc^ i«jl j tjt 
Ln, Bdxtqx, Jx. SbxUcut proUw* farU« thM- 
tridn to tb* ieU ot atjsrmur ctxtxr ijx j. 
ObiL k Cjnte ajo, m ns-ri^ 

*. Lewis, Dujr ud ( . rsnncTTH . C. F J Am 
AmIoJT « BpA- 
> Mxiy ITbshctti nanimi Rfcorts. 

14 . MsJncnw sad Buow TerrtruA sC Ebtiiqp fp 
Sts~SV P W w ditph to Slid Lr Md t M, tpj4 
t, Kotax. am. J Axi. U. As» , p] j, il I 

1. Bocxxspxa, A. FisaU. ttsoa L PtoL, tpn, 17 - 
^ 66 . 



CLINICAL SURGERY 


FROM ST vmCENrS AND THE ROYAL NORTH SHORE HOSPITALS, SYDNEY 

OPERATIONS FOR GALL STONES 

VICTOR M COPPLESON, ChM,FRCS,FRACS, S)dne}, Austmln 


/ LTHOUGH the surgical treatment of gall 
I stones has been established for many 
V years, there is stiU considerable diver- 
\i. gence of opmion concermng many tech- 
mcal details and the indicaUons for operation in 
acute cases The extent of the operation is largely 
detemuned by the character and site of the gall 
stones and the pathological conditions found 
when the abdomen has been opened 

PREPABATIOl? OF PATIENT 

A thorough mvestigation of the patient is made 
and the usual general and local preparation for 
operation earned out No apenents are given less 
than 36 hours before operation An enema is 
usually given the mght before and not less than 4 
to 6 hours before operation Intramuscular m- 
]ections of colloidal c^aum (o 5 cubic centimeter) 
snouid be given on the eve and on the mommg of 
the operation to jaundiced patients or others who 
may have a tendency to hemorrhage If the 
Quick test shows that prothrombm is decreased, 
vitamm K and bile salts should be given 

ANESTHESIA 

A well adrmnistered anesthetic is of primary 
importance and should provide freedom from 
oozmg and good relaxation While general, local, 
or spmal anesthesia may be used, one of the 
general anesthetics is preferred, of these, ether 
appears to be the best and to give greater relaxa- 
tion and less tendency to bleeding than the other 
inhalation anesthetics Atropme should be given 
as a routine before operation The still and ex- 
perience of the anesthetist are probably of greater 
importance than the anesthetizmg agenL Bad 
anesthesia may make a simple procedure ex- 
tremely difficult and the more postoperative 
vomitmg that occurs the greater the habihty to an 
inasional hernia. 

CHOLECXSTECTOilY 

Indications The gaU bladder should be re- 
moved whenever possible if gall stones are pres- 


ent, also after choledochotoray when it is certain 
that the common bile duct is clear Removal is 
contra-indicated in those acute and subsiding 
cases in which there is a thick, brawny infiltration 
with shortening of the mesentery' of the cystic 
duct, and in most cases in which, during opera- 
tion, satisfactory exposure of the region of the 
cystic duct cannot be obtained 

Incision The upper nght rectus paramedian 
inasion is employed almost invanably and is pre- 
ferred to the Kocher and other incisions Before 
the mcision is made 3 or 4 superfiaal scratches 
are made in the skin with the pomt of the knife 
drawn backward horizontally across the proposed 
Ime of masion at the levels m which it is intended 
later to insert the deep skin sutures (Fig i) The 
inasion itself should be from 4 to 6 inches in 
length As soon as the rectus sheath is exposed, 
the drawmg of the end of the handle of the scalpel 
along it m the hne of the inasion bares the ante- 
nor wall of the sheath sufficiently to facihtate the 
masion into it 

The rectus sheath should be opened vertically 
in its inner third, preferably about yiX.o % inch 
to the nght of the medial border of the rectus, a 
httle more than suffiaent of the sheath being left 
to hold the suture In this way most of the rectus 
muscle is left undisturbed m its attachments and 
its relations to the antenor wall of the rectus 
sheath, and less bleeding is encountered from 
vessels m the muscle The muscle is carefully dis- 
sected from the antenor sheath of the rectus 
medial to the inasion, where it is firmly attached 
along the hnece transverste, and retracted- t 
nght The pentoneum is opened 
about inch lateral to the masion 1 -• 

sheath, so that the fine of suture of the •» 
will he immediately behind the mi ' 

rectus muscle and lateral to the incisi 
antenor sheath Side towels are placed in 
and a moist pack is placed in the abdom ’ , 
four-bladed, self-retaimng abdormnal retra' 
gives better exposure through a shorter inasioft 
and am immobile field 
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COPPLESON OPERATIONS FOR GALL STONES 


when the operation is performed from the fundus 
down, the common duct is much more hable to 
in3ury than when the operation is begun at the 
cystic duct 

Removal of the contents of the gall bladder fre- 
quently makes the operation considerably easier, 
and should be done m all cases m which access 
to the region of the cystic duct is difficult or is 
obscured by a dilated gall bladder, and particu- 
larly when a large stone is impacted m Hart- 
mann’s pouch A purse-stnng suture, about i 
mch m diameter, is placed around or near the 
apex of the gall bladder and the area is held taut 
with forceps The gaU-bladder area is thoroughly 
packed o 5 with sponges and a special trocar and 
cannula attached to a suction apparatus are 
plunged mto the center of the purse-stnng suture 
and the flmd contents of the gall bladder are re- 
moved As the caimula is witidrawn, the purse- 
stnng suture IS tied If large stones are present, 
before removal of the cannula, it may be neces- 
sary to enlarge the opemng suffiaently for a scoop 
to be mserted to remove them The purse-stnng 
IS tied tightly and the end is left long to be used 
for retraction 

A curved clamp is now placed on the fundus of 
the gall bladder (Fig 2) In the plaang of clamps, 
which should be long-handled, curved, and blunt- 
pomted, their tips should be beyond gall-bladder 
tissues if possible, and they should not be placed 
on the gall bladder until it has been determmed 
that the common duct is clear and that chole- 
cystectomy IS to be performed Three pads are 
then placed m position, one m the nght sub- 
hepatic pouch, one m the left to keep the stomach 
to the left, and one over the transverse colon 
This last mentioned pad is covered by the left 
hand of the first assistant, who draws the tissues 
down from the lower surface of the hver m such a 
way that the nght edge of the lesser omentum is 
taut and free 

A second curved forceps is then placed on Hart- 
mann’s pouch and this forceps held by the 
second assistant (Fig 2) When retracted, this 
straightens the cystic duct and makes the lower 
border of its mesentery taut This border is then 
mased just below the neck of the gall bladder by 
a pair of scissors (Fig 2, A) and, by dissection 
with gauze on sponge forceps (Fig 2, B), the 
pentoneum and fatty tissue are stopped until the 
common bile duct is exposed medially and the 
cystic duct above As soon as the cystic duct is 
exposed, it is usually necessary to remove the 
forceps from Hartmann’s pouch and to place it at 
a lower level, so that when retracted the cystic 
duct IS stiU taut. At this stage the common duct 


is hable to mjury, as m some cases it may be 
drawn upward and may either be madvertently 
surrounded by a hgature or tied m a V-shaped 
manner at its junction with the cystic duct This 
may happen not only m difficult cases but also m 
those m which the gall bladder can be brought up 
with unusual ease The common duct can be 
recognized from its situation, its appearance, 
color, width, and thickness, and by the arrange- 
ment of the vems upon its walls "V^en the cystic 
duct comes into view a special curved dissector is 
passed close to and immediately above the duct 
(Fig 3) , It is then withdrawn and a pair of long- 
handled curved forceps is passed through the 
opemng The blades are then shghtly and gently 
opened (Fig 3, A) This strips the mesentery 
from the cystic duct which is now free and which 
should be seen in its length Care must be taken 
when small stones are present m the gall bladder 
and the cystic duct is dilated, to see that no stones 
or d6bns are allowed to enter the common duct 
from the cystic duct dunng the performance of 
these mampulations 

At this stage it is necessary to review the deci- 
sion to open the common duct In some cases the 
stones m the gall bladder may be so large and m 
others the lumen of the cystic duct so small that it 
is obvious that no stones could have passed from 
the gall bladder mto the common duct The com- 
mon duct IS agam inspected and palpated, and the 
fimal decision whether it should be opened is made 
Most careful exammation may be reqmred, and if 
there is still any doubt at this stage the duct should 
be explored 

Havmg deaded to proceed with cholecystec- 
tomy, the surgeon places a clamp on the cystic 
duct, close to the common duct, and another at its 
junction with the gall bladder (Fig 3, B) The 
lower one must be as close as possible to the com- 
mon duct and its tips must be free It is then 
removed and the crushed area is securely tied with 
catgut (Fig 3, C), many surgeons prefer sfik for 
this hgature If necessary, a second tie is made 
The duct is then cut at least io yi oi an mch 
distal to the hgature (Fig 4, A) The hgature is 
left long and is secured by artery forceps, but 
must not be retracted by the assistant for fear of 
its bemg displaced 

The cysbc vessels are then secured m their 
mesentery Clamps should be avoided during this 
procedure Isolation of the vessels is unnecessary 
and may be dangerous The hver hes above the 
mesentery, the common hepatic duct to its left 
and behmd it, the gall bladder above, and the 
divided cystic duct below The width of the 
mesentery is from yi to mch and it may be 
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Gnurai tf tin aii2#a*a The htod 

i> now paMcd cwtfaUjr Into tb® wcnnd beoAtb 
the llr 0 tnd a pnOmlnaj^ exunlutioo d the 
TTpoo of the gaB bladder b nude. Except lo the 
pcea eu ce c{ tcute <fiacaJ6 cf the gaH bladder 
deote abdonlra] adhesons, or other corttn 
IcxCcotloos, aQ abdominal ebce r a ax* then 
yUemarimPr and nptcQv examined b order to 
delect any abDomul amdltiofi. 

The oest step b opecadoc u the exanuoa 
tioo of tbc bver bladder and bfle docta. A 
mobt pock b plao^ above the coIoq and the left 
hand u the ant aMbUnt rrtracti the btettiiKs 
litxD the tinder BoiiacB of the Drerl Fig >) When 
properly retracted, the ri|fct free «« of the lean 
ococntiim iboold be tautandabootoaUanlncfalii 
front of the poctetlor abdcmlnal waR 

Tbe gall bladder b examined and palpated for 
itoDea and iu pathological coctdlaoe b noted. 
The preacoce of adh*«toaa b determined and 
partintlar attentfoD b paid to tbe pathologicaJ 
condition of tbe tbacka m the regloei of tbe cy»tfc 
doct 

When adheriou are preaeot, they can la the 
(o&Mti ofcaaeabeatrippedt^readlhrfpxathe 
gall Uadder u far ai tbe rnfwmnw duct by a ganae 
mb OD a fpoQge holding forcepa Adb»ons 
wUch are the accocopaalineet at an aoite in- 
flammation of the ^ bladder can often be 
itrippedetaQr Ttucfer adbeilcsi are ocuilly the 
remit of previoQS atta^ and adbedooi foUovlnf 
a prevloai cbotecvstoatniny are osoaHy very tbica 
a^exlenshe while ihldc adbeshns to the colon, 
atocoadt, or doodeoum may be associated with a 
flstola between the gall bladder and these orpna 
At times a distended Hartmann ■ pooch of tbe 
gaD bladder may be foutxl adherent to the com- 
moo doct bat can nsoally be separated with ease. 
Adbenoos to tbe Over at one or both tides of the 
gaB bladder are not uncomnwo If they are at aO 
firm or do not strip readHv they mast be care- 
hiBy Bed and diridcd. FaBore to take ttob 
piecantioo may result m the ftriF^toi of a poftioo 
of the capmlc of tbe Ib-er arrd can* troohlesoroe 
bleeding 

ilTwn the gafl bladder and rl^t free edge of tbe 
lesser cmentnm have been &played, the as- 
sistant lemoses his left hand and a carefa! 
eiaminatioQ of the cystic doct, the coauoon hiJc 
doct, tbe irad of the pancreas, and tbe accood 
part of the doodcnum b made. They are first 
In^jcctrd and then palpated- To do tba, the 
surgeon should place hb right thumb In tbe 
of the Joramen of \VlniIow (f0r mm 
and palpate tbe common doct be 
tween the fiog rrs ana Ihtmib thmaigboot its whole 


length to deiermine whether It contains any 
cakuIL If the surgeoa b standing oc a it b 

easier for Mm to pfiaat the rlgbt Index finccr In the 

foramen and to carry out ^patitn between the 
futfioM and ihnmb with the hand pmeated. 

Hard giands beneath the pyfonn or In u* rt^oo 

of the bead of tbe pancreas may caose socoe on- 
certtinty The decbloo whether tbe common hOe 
doct b to be opened should be made at thfa stage 
tie owratloij if pcaribie. Partwlsr attmtkm 
•bould ako be paid to palpi tkn of tbe gaB bladder 
to determine the type of stM* fraent. If It b 
decided to open the duct it ilmld bedooe at thb 
stage 

It Is also at this stage that tlw deebioo b 
wbether cbolecyitECtomy ih^ be proceeded with 
or cboiecyUostomy pertonwd. Tbe deebioD fa 
mainly dependent on the pathological coDdltions 
which have been dfa^yed and tbe e ipc a m e ob- 
tained in the ttglonm tbe criBcdwt. T Ktrt^ng 
and ednna of tk waB o/ tbe gaB bbukler es- 
pedaBy if recently acute and associated with a 
dmllar coeshBoe of the mesentfry of tbe eywBe 
doct, laTnr tbe thrice of dtolfcyUostoisy as tbe 
opertthre procedme 

Hating made tbe deddeo to rezDoir the gall 
bladder either wiihoot or after openi ng the com 
moQ hfie duct, tbe soigecn ibonld coesi^ vhetb- 
et ca p a sm e b adet^te whether he sboald rn- 
move the gaB bladder beginning at the femdos or 
at tbe C}'^ doct, and whether be should first 
open the gaB bladder and retnoTc its contents If 
erposnie b Inadequate vaxious steps may be rt 
quWd It Eoay be Decenary to Increase the depth 
of anesthesia, to eniaiyc tie bthioe to rafae or 
knrer the bar of the table to alter tbe poiltkto of 
(be patfant oq the or to tiy a diPemt 

pcaltioo Other ncthcids used by ssrgeons an 
to dhide tbe BgaTTw^nm tem between Bgatnres 
and ihif to aikrw the bver to be tBted forward, 
to place a above the Hver or even to bring 
about cefiapue cl a distended Hfsmfh by keen 
isg into it a attached to a suctioo ap- 

paraios- 

Tbe gafl Wsikler should, wbenertr posilhlc be 
removed from below up ward lo stame instances 
when the critic doct a^ Its mesentery have teen 
tfcd and diTidetL ho wer cr It may be more coo 
veolent to do tw actual remo^ of the ^ 
M<rlA-r itself from the fandni down. In (hose 
f a w* T| however In whkb owing to the patholog 
fcal state cf the gaB hbtkfct and parBcutirly d 
the tfafoes in the regioD of the cystic doct, re 
moval from tbe fimdas downward may appear 
to be the method of choice simple cholecystosl 
omy fa often preferable. In cholecystectomy 
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when the operation is performed from the fundus 
down, the common duct is much more hable to 
injury than when the operation is begun at the 
cysbc duct 

Removal of the contents of the gall bladder fre- 
quently makes the operation considerably easier, 
and should be done in all cases in which access 
to the region of the cystic duct is difficult or is 
obscured by a dilated gaU bladder, and particu- 
larly when a large stone is impacted m Hart- 
mann’s pouch A purse-stnng suture, about i 
inch m diameter, is placed around or near the 
apex of the gall bladder and the area is held taut 
with forceps The gall-bladder area is thoroughly 
packed oS with sponges and a speaal trocar and 
cannula attached to a suction apparatus are 
plunged mto the center of the purse-stnng suture 
and the flmd contents of the gall bladder are re- 
moved As the cannula is wiffidrawn, the purse- 
stnng suture IS tied If large stones are present, 
before removal of the cannula, it may be neces- 
sary to enlarge the opemng suffiaently for a scoop 
to be inserted to remove them The purse-stnng 
is tied tightly and the end is left long to be used 
for retraction 

A curved clamp is now placed on the fundus of 
the gall bladder (Fig 2) the placing of clamps, 
which should be long-handled, curved, and blunt- 
pointed, their tips should be beyond gall-bladder 
tissues if possible, and they should not be placed 
on the gall bladder until it has been detemuned 
that the common duct is clear and that chole- 
cystectomy IS to be performed Three pads are 
then placed m position, one in the nght sub- 
hepatic pouch, one in the left to keep the stomach 
to the left, and one over the transverse colon 
This last mentioned pad is covered by the left 
hand of the first assistant, who draws the tissues 
down from the lower surface of the hver m such a 
way that the nght edge of the lesser omentum is 
taut and free 

A second curved forceps is then placed on Hart- 
mann’s pouch and this forceps held by the 
second assistant (Fig 2) When retracted, this 
straightens the cystic duct and makes the lower 
border of its mesentery taut This border is then 
inased just below the neck of the gall bladder by 
a pair of sassors (Fig 2, A) and, by dissection 
with gauze on sponge forceps (Fig 2, B), the 
pentoncum and fattv tissue are stopped until the 
common bile duct is exposed medially and the 
cystic duct above As soon as the cystic duct is 
exposed, it is usually necessarj to remove the 
forceps from Hartmann’s pouch and to place it at 
a lower lexel, so that when retracted the cystic 
duct IS still taut \t this stage the common duct 


is hable to injury, as m some cases it may be 
drawn upward and may either be madvertently 
surrounded by a hgature or tied in a V-shaped 
manner at its junction with the cystic duct This 
may happen not only m difficult cases but also m 
those m which the gall bladder can be brought up 
with unusual ease The common duct can be 
recognized from its situation, its appearance, 
color, width, and thickness, and by the arrange- 
ment of the vems upon its walls V^en the cystic 
duct comes into view a speaal curved dissector is 
passed close to and immediately above the duct 
(Fig 3) , It IS then withdrawn and a pair of long- 
handled curved forceps is passed through the 
opemng The blades are then shghtly and gently 
opened (Fig 3, A) This stops the mesentery 
from the cystic duct which is now free and which 
should be seen in its length Care must be taken 
when small stones are present m the gall bladder 
and the cystic duct is dilated, to see that no stones 
or dfibns are allowed to enter the common duct 
from the cystic duct durmg the performance of 
these mampulations 

At this stage it is necessary to review the deci- 
sion to open Sie common duct In some cases the 
stones m the gall bladder may be so large and m 
others the lumen of the cystic duct so small that it 
IS obvious that no stones could have passed from 
the gall bladder into the common duct The com- 
mon duct is again mspected and palpated, and the 
final decision whether it should be opened is made 
Most careful examination may be reqmred, and if 
there is still any doubt at this stage the duct should 
be explored 

Having deaded to proceed wnth cholecystec- 
tomy, the surgeon places a clamp on the cystic 
duct, close to the common duct, and another at its 
junction with the gall bladder (Fig 3, B) The 
lower one must be as close as possible to the com- 
mon duct and its tips must be free It is then 
removed and the crushed area is securely tied with 
catgut (Fig 3, C), many surgeons prefer silk for 
this hgature If necessary, a second tie is made 
The duct is then cut at least to K" of an inch 
distal to the hgature (Fig 4, A) The ligature is 
left long and is secured by arterj' forceps, but 
must not be retracted by the assistant for fear of 
Its being displaced 

The cystic vessels are then secured in their 
mesentery Clamps should be avoided dunng this 
procedure Isolation of the vessels is unneccssarx 
and may be dangerous The hver hes above the 
mesenterj, the common hepatic duct to its left 
and behind it, the gall bladder abo\e, and the 
divided cj'stic duct below The width of the 
mesentei^ is from to ^ inch and it may be 
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wUer Ui tenjth b Irooi I to » bdie*. Tbecyttk 
trtoy tibbg Iran the rijhl bepetic arterr nm* 
tip In the sibiUncB o£ the rDamtery rtacnlng It 
tunally by paomj beHod the conuooo btpatfc 
duct. In me iD*taacc$ a loop of the defat Impede 
artery may p«i Into the meaeotcry* it tmttDy can 

be ea*Dj rrcofnlied by Iti rite and tCrectkaL A 
blunt bxatnre-canyin^ diacctor iboold be 

and U tbk b patacd bmediatdy abtm the atanip 

oi the cyitk doct ai directed aid to the ri^l o* 
and aotne dbtaoCB trom, tla cotnmoQ duct (FTgi. 
4,Band^C) therebnitbocnodaoxeiaf lohiry 
to the n^t bratfc artery oe common duet The 
UJtaeutery b divided dew to the g»n bladder the 
f iug e ca makiiig certain that at iajt oi 

tlaw Ukit beymd the Qgatore (FV 4 , 0> I/it 
aroean Qkdy that k« than thb wm be left alter 
dmslan ol the a ea ea t ery another Ufatnre tbould 
be pa»ed and bed before it b divided. LIgataica 
are left long and aecnred by artery {acc» and 
nnat rrot be retracted by the a»Utanta. Alter the 
dWrion o/ the ineienterT anv bleeding vaael 
ihooM be aecored in a (jainp and launediately 
lied. 

The techoiiTM deaodbed b ahned at aroldance 
d acddestil Injurr to the cocusoe doct, the c«r 
red pbdag d the Ugatttie on the c^itk doct, and 
the avoidance d bem o rrhage from the cyatic ac 
tery Theee objecdvei are obtained by coanpkte 
vlaoahcatloa a the c)Vic doct and ui fooettoa 
with the coomoa dir^ by diTicKn of tte cyatk 
doct be/orv the cyatic artery b tied, by the arotd 
ance d clamp* on the cyvtlc artery by Mature ol 
the cyi tk : meaen tcy befcR chriri^ ana by diet* 
rioQ of the cyftic doct and cyatic meientery weQ 
beyond their ligatorca. Attempts to Isolate the 
cystic veaseb sepvately ate ronttriered danserooi 
■id, particalaiiy attempts to Ogste them before 
dlvIrioD of the cysdc dtx^ 

It remains only for the gaB bladder to be le 
nnored. There arc several methods for its removal, 
the simplest belnj eapio^Td. The removal b best 
begun at the tight sl^ of the gaB bladder, just 
tb^ the level of the cystic doct. A aKDod pair 
of cun.'cd forceps b crpCed to the cysdc doct, as 
the one already oq tw doct •otnetloies tend* to 
thp oS daring the tobaeqoent manJputarino. The 
perltoDenm la dhrkled oo the right lower portloo 
of the gaB bladder and, by means of a pah of 
curved idsson, it* knrer end b freed- locirioo* 
may now be m«di» In the peritoocum on each aide 
of the gall hbddrr or It may be removed by tds- 
son dissecdoo froa below Apairofngbt-angied 
■cisHn Is oiefaJ fer tUi porpoae. Itiioftescoo 
venVni to stop thbdbaectkn when It b half com- 
pleted and finish the first part of the sabaeqoent 


sotnrs (Fig j) After the removal of the gilJ 
bladder a clarop b placed oo the daues at the 
upper end of iu bed. 

At time* it may be more convenient, after liga 
lore of the cystic dud and artery to itmovt the 
gall bladder from above dowusnud. If the gaD 
bladder has sdEdept mesentery one oc more 
damps may be applied to It and the gall bladder 
rimplv cut oA. I^tratioDof thegaU-ebddd bed 
to facu tats its removal hu been recoouneiyied by 

Wniic thb, bciwevei b not always dmpV ind 
there b dingrr that the gaB bladder wiB may be 
pericrttedwilhtbepolotoftheneeslb Whenthe 
chcJecystfctoniy Itsdf b carried oat from above 
dowDwajd, It is BSuaDy advisable first to open the 
raB bliddcr and to mao re its coatents. If tie 
dbaectkm let ae eu the gaO bladi^ and Its bed h 
carried oat in the right byer the giB bladder 
dtcf) stripa vmv easBy Wba the neck of the pB 
Hsddcf is ttucWd the cystic mes en tery is care 
folly Ugated and dlvide<C the pB bbd^ beisg 
kft attached only by the cynic duct Thb Is 
carefoQy mzshed, and divided, narticolar 
attatloc being pidd to the rite of It* di -1*100 In 
rvIatiOB to tie ctemwe doct 

When the gaB bladbrr baa been reewved it 
rienid be ishtn any and opened Imaediataly by 
aaaasbont It tbonld be ml kndutdhaBv and 
ibe cystic duet laid cpeaL The speosen b vtetred 
by tie s m -re u D who notes partknbily the riie of 
tte cystic doct tod the nomber nat^ and she 
of tte tlQoes present A stone to fit a facet go 
anoOer itcae may be abaent, Bmesting its 
presence in the ccsmikp duct Injury to the 
n-wftmfm dvct may abo be dbeorered at thb 
ctaminadoo. 

The gaB-hJarider bed b now carefnBy e iam lp ed 
for blredmg If the steps of the operatloQ hare 
been cc reectly fcilovrcd, the only Weedbi at thb 
stage should be from the cut edges of the peii- 
Of poring from the Brer ted. The feemre 
b dealt with by arterr forceps aad Ugatares, the 
rvrring frtsn the Bver oed by pressarc, hot cwcki, 
aadUte sah*eqnent serture. When bieetfing b 
QadrTcootrol theictareintbegandiladderbedb 
conjptered. Thb sotnre b usttifly begun when 

about half the gafl bladder hu been freed from Its 

bed, the ran hhoider bong gently med s* a it 

txactJxCA S) The first bite of the needle ihcnid 
be i»»ed tiffcugh the mesentery cf the cystic doct 
close to Uk ligature already pbod there in a 
way tiat the snture b a second InsarancB against 
blrtding from the cystic artery Vo attempt b 
m«A» to suture the peritonenm over the cjvtx 

dact onle* thb can be done very simply sod w^ 

CTrt difficnlty Uring a long, semi-r«iid needk 
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and a Gentile needleholder, the surgeon oversews 
the gall-bladder bed with a continuous mattress 
suture of plam catgut (Fig 6) The length of the 
needle is important Short needles are apt to tear 
the hver and to cause unnecessary' bleeding The 
end of the suture is left long and secured by for- 
ceps Hemostasis is agam checked and any bleed- 
ing IS dealt with by tying or by the insertion of 
hemostatic sutures which, if they pass through the 
hver, must be very hghtly tied If anj' oozing is 
still present, it may sometimes be controlled by 
the apphcation of dry anstol powder All blood is 
mopped out, packs are removed, and a clean pack 
IS placed beneath the liver 

At this stage the appendix is best removed It 
can usually be brought into the wound without 
great difficulty When it does not come up read- 
ily, the base is secured and an untied hgature is 
passed beneath the appendix at its juncPon with 
the cecum and used to retract it Appendicectomy 
IS then performed m the usual manner 

The gall-bladder area is now re-examined for 
any signs of bile or bleeding Bleedmg from the 
liver can as a rule be easily controlled by a mat- 
tress suture, hghtly tied If anv bile is present, its 
source must be investigated and the hgature 
which has been placed on the cystic duct must 
be carefully examined 

Packs are counted, the self-retammg retractor 
IS dismantled, and the gall-bladder rest is lowered 
A small tube is placed beneath the hver and 
brought out through the upper angle of the wound 
This IS considered safer and is preferred to a stab 
w ound m the nght loin, which is favored by many' 
surgeons A stab w'ound, at times, is the cause of 
troublesome bleeding The tube is fixed m posi- 
tion by a stitch of silkworm gut through all lay ers 
of the abdominal w all, at each end of w hich artery 
forceps are placed The end of the tube should he 
so that Us lower end is at the level of the cut end 
of the c^’stlc duct (Fig 6, A) 

It should be the rule to insert a drainage tube, 
particularly if there has been any soiling of the 
wound by bile or bv the contents of the gall 
bladder, if there is any oozmg of blood, or if the 
common duct or gall bladder hax e been opened 
On no account should a pair of arteiw forceps be 
placed on the end of the tube to be removed later 
in the ward, particularly if the common duct has 
been opened The most senous accidents haxe 
been reported from omission to remox e the forceps 
after the patient has been returned to bed In 
nianx cases the pentoncal caxatx may be closed 
walhout drainage if the operation has been easily 
earned out and when the operatixe area is quite 
dn and all raw surfaces are well coxered If, 




Fig I The upper diagram illustrates the position of the 
patient for operaUon, with a sandbag or gall bladder rest 
placed at the level of the lower costal margm Below is 
shown the site and length of mcision with the transverse 
scratches made on the skm to facihtatc accurate apposition 
of the slan 


however, there is the shghtest oozing, a dram 
should be used 

Closure of the wound Before the peritoneum is 
closed, a careful check is made to see that all 
packs hax'e been removed, that there is no free 
bleeding, and that the tip of the drainage tube is 
correctly placed The omentum may' then be 
brought up and packed under the tube into the 
operatix'e area The wound is then closed with 
meticulous care Plain catgut only' is used 
throughout The position of the deep silkworm 
gut sutures is determined bx' the guide scratches 
made at the time of the skin incision These 
sutures include the antenor rectus sheath, the 
muscle IS ax'oided The suture holding the tube is 
cut so that Its ends are twice the length of those 
of the other sutures, and so that it max be readily 
recognized dunng after-treatment 

CHOLEDOCHOTOXn 

MTiile the decision to open the common duct 
may hax'e been made before operation m many 
cases the decision max be delayed until the gall 
bladder and common duct haxe been exposed 
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Tig 4 Division of the cysUc duct and h^ture and divi 
Sion of the cystic mesentery A, Dimsion of the cystic duct 
and a second pair of forceps placed on the duct No at- 
tempt IS made to isolate the cystic vessels which are 
included m the hgature passed through the cystic mesen 
tery, B and C, which is then cut, sufhcient tissue being 
allowed beyond the hgature to prevent shppmg, D 

The opening of the common duct increases the 
danger of the operation and is not necessary in 
most cases Some surgeons, however, advise it as 
almost a routine procedure Fadure to open 
the common duct when required may have very 
senous consequences 

The decision is guided by the following con- 
siderations There is no need to open the common 
duct (i) when there is a single large calculus or 
when there are a number of calculi out of all pro- 
portion to the size of the cystic duct, (2) when 
there is a very small and attenuated cystic ducL 
The common duct should be opiened (i) when a 
stone can be felt along the course of the duct, 

(2) if jaundice was present on adrmssion, even 
though the jaundice has subsided at opieration — a 
history of jaundice dunng a former attack is not 
sufficient indication unless supported by condi- 
tions found on examination of the duct itself — 

(3) if the cysDc duct is dilated, (4) if the common 
duct is dilated, unless there are clear indications 
against doing so — dilatation of the common duct 
of moderate degree, however, probably occurs as a 
secondary phenomenon without the presence of 
calculi within it in most long standing cases of 
non-functioning gall bladder, (5) m all cases of 
doubt, especially if there is thickemng of the head 



Fig 5 The beginning of the suture of the gall bladder 
bed before removal of the gall bladder, the first suture 
bemg placed in the cystic mesentery to reinforce the 
ligature 

of the pancreas, apparently not malignant, or if a 
small contracted gall bladder is present 
The operative technique is the same as that 
already described for cholecystectomy until the 
exposure of the cystic and common ducts (Fig 2, 
A) No clamps should be applied to the gall blad- 
der until it has been decided what is to be done 
with It at the conclusion of the operation on the 
common duct Very frequently at this stage it is 
wise to go on to the isolation of the lower part of 
the cystic duct If a ligature is then placed in the 
openmg so made, it acts as an excellent retractor 
(Fig 7, A) The further procedures are somewhat 
dependent upon the conditions which are found 
One or more stones may be found within the 
duct or a stone may be felt impacted in Vater’s 
papilla 

The opemng in the common duct can usually 
be made at the site of election, which is just below 
Its junction with the cystic duct The cysDc duct 
should be clearly visible and held taut durmg this 
procedure (Fig 7, A) 

Before the duct is opened, some bile is with- 
drawn with a synnge and needle at the site of the 
proposed incision (Fig 7, B) Some bile now 
seeps through the needle hole and on each side of 
this strong, fine, silk sutures are passed on a small, 
curved needle These two sdk sutures, held long, 
are now used to steady the duct while a longi- 
tudinal mcision about yi mch m length, is made 
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into It (Fig 7, CD The Uoe ol the bdtloD tbould 
be fodi that □ it b extraded urrwud It viQ extend 
along tbe c>'»tic duct. Any tale vhidi ewipea ta 
aspuated b> wctioe aod anv ttooe which tt dt 
oated beneath the mcbdoa b extracted with 
/orcrpt 

Tbe duct tbca b caRloll) pointed for cakub 
and by means of a malleabfe lead probe tbe duct 
and t^ bepatk dticts arc gently explored (Fig 7 
D) By fTWfx of a blunt scoop any stooes 
present arc removed. Tbe probe ts iben paved 
Into tbe d odetram. Tbe aorgeon hariog made 
certain that no calcoB an p res e n t, the ^xilocter 
of Oddi b caiefuRv dOaletl (Fig 7 E) This b 
dooe ^ the pasaage of gradoated arngte'ended 
metal Hegar Bounds (Fig 7 E) Ko attempt to 
m-crdUnte tbe sphincter most be made. Gndn- 
atcd aoonda abould be used and tbe hugest afie 
used shouVl pass casOy down tbe doct FlnaOT 
with a aoQnd fa nJy the duct b again carefully 
palpated. The mere paivge of a iooDd failo tie 
dnodemun cannot be taken tkoe t exdode tbe 
presence of stones In a dilated common duct 

Stones In the lower parts of tbe duct can osnally 
be sctuped out or milled by tbe fingers into tie 
apper part of tbe duct. Stones Impacted in 
X’ater'a papOla can nsnilK be gently coaxed Int 
the duodenom Either of these pt o ced u res must 
be carried out with great care If bfle aand b 


it may be washed out of tbe duct with 
•aline aoJallon Introduced through a soft robber 
catheter It b rarely oecesaary t ofwn the 
dnodcBam for tbe extractko oJ a stooe from 

I ater 1 papilla or from the loaer part of the duct 

t do to adds coosJderably to tbe gravltv of tbe 
cfxntioo. It ihocld be attempted only after the 
iDctbods described ha\T failed. 

The wocmd In tbe coenmoo bOc doct b now 
wtmed with fine got (Tig 7 F) Some surgeoiis 
prefer fine ifli. Ow thb. If pciije, b sotnred 
tbe pcrltooeuiiL sufficient space being left for 
escape of any bile which may seep thrciigb tbe 
stluh hcJrs. 

A dccbkai must now be m«iV wbetber to per 
form a cboJecvatectomy or a cboJecyitcatcmy 
Tbe nsual practice adopted in tbese esw^ b to 
perform a cbolecystcctomy Drainage b im- 
portanL It baa be« the practice Dererto place a 
drain wlthm the emmoo doct. Tl» moat caiefol 
attratkn, however b g iv e n to drainage cf tbe 
artaadjarnttolbeopenloginthedoct. Ooeaod 
fretpenily two tubea are pasted to thb site, cne 
(hrmgfa the upper angle of the woemd, the other 
ibrougfa the kon. Experfesce has shown that 
srhes two tubo hart been so placed at times ooe 
tube and at otber times tbe recood tube carries 
the greater dralo^ Tbe provitke) for tbe effec 
the drainage cf tue b meat unpcrtani and neatir 
minim law the danger In aH cases In whia tbe 
nanxnco doct bai beoi cpmed boaexer drv the 
wound or perfect the donre may appear drain 
age of Ue omit be antidpated 


oroix CTSTOITO xv 


Cbofecyitastom> which was fonneri) em- 
ployed fee the treatment of gall staoes, has now 
laiigely been rtidacrd bv diofccystectotrty It b 
tregwaally foDoaed by l eouiCT KC cd s>mptc*irt 
•nd 0/ It shcoJd be reserved fox those 

tases in ahlch cholecystectomy b contra 
indicated in the general or ccndlllaos, 
and should be carried out in bad rbk patients cr 
in acute cases in whfch adbeskm and Infiltiatloci 
of the mesentery of the cystic doct are present 
and la whfch molecynectomv b lodged t be 


dasgenua. 

Ti» gaD bladia- b eipcwed and tbe cootenu 
of the gall bladder are reowyed as perviocsly 
described. I the removal of the contents hi 
these cases, coariderable (fifficulty b not Infre- 
qaeoUv CT p gicBc e d »ith coe cw more small 
atooes impacted hi the cystic duct or in Hart 
nwnn a pouch, nese stooes may eaiHv be over 
looked if not carefuDv sought for and faiftire t 
remove them results In a persbtent moems 
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fistula If they cannot be reached -uith the scoop 
or milked up by the fingers, either an incision 
should be made over them or the lover border of 
the gall bladder should be completelj split down 
until they can be removed 
After removal of the stones, a long wide rubber 
tube should be placed to just below the midpoint 
of the gall bladder and fixed by a stitch to the 
fundus The purse-stnng suture previously in- 
serted IS Ughtened and a second purse-stnng 
suture IS inserted in such a way that the wall of 
the gall bladder may be invaginated If the gall 
bladder is grossly thickened it may not be possible 
to insert this second purse-stnng suture, in these 
circumstances, a number of interrupted sutures 
should be placed on each side of the tube The 
gall bladder is not sutured to the abdominal vail 
The gall-bladder rest is lovered and a stab vound 
IS made at the point on the abdominal vail close 
to the costal edge where the gall bladder comes in 
contact vith it The tube is brought through the 
stab wound and fixed by a stitch of silkworm gut 
The end of the tube is left long and brought out 
through the dressings The application of a clamp 
to the end of tlie tube is particularly dangerous 
and may result in the escape of a considerable 
quantitj of bile into the abdominal cavitj The 
area near the cystic duct max be drained bx a 
second tube through the upper angle of the 
vound if it is thought necessar) The abdominal 
wound IS closed as prcxiouslx described 

POSTOPhRyXTIX E COXIPLIC XTIONS 

1 he mam dangers of cholccj stcctomx arise 
from attempts to perform the operation in un- 
suitable acute or subsiding cases, xxhen the 
mcsenlcrx of the cxstic duct is thickened and 
indurated and anatomical landmarks are not 
dear, or m cases m xxhich satisfactorj cxyiosurc 
of the cx-sHc-<luct area is not obtained 

Ajiart from those complications which ordinar- 
dx max folloxx anj abdominal operation, the 
siKicial poslojxiratixc complications max be due 
to liKal or gcncnl bile iieritonitis, the result of 
non dninagc, madxquatc drainage, clamping 
drainage tubes slipping of the ligature from the 
cx -tic duct unsusjicctcd mjurx to tlie bile ducts, 
the jm.'si.nee of unrecognized acccssorx ducts, or 
an iscaiH. of bile from the gall bladder lied Seri- 
ous complications max folloxx ble'cdmg from the 
c\ Stic or hepatic artcrx mjurx to the portal xem 
or unsusiK-cted ligature of the right hepatic arterj 
or the coninnin bile duct Bleeding niax also oc- 
air from the fixer from adhesions which have 
licen s<. panted or from the omentum When 
ilciise adhesions are pasent mjiirx to the tnns 



Hg 7 Cholcdochotomj \ ligature has Incn pas-ed 
above die c\-tic duct for retraction and the common duct 
has been c\po-cd, A \ needle has been inserted into the 
common duel nnd some bile xxillidraxxn 11, silk suture-s 
ha\c been placed ihrough the coats of Ihc common duct 
and the incision made into it the line of incision should if 
extended upward, pass on to the exsue duct and not as 
shown in the diagram, C The ducts are explored I), and 
small graduated dilator- are then passi-d ] TTic wound 
in the duct is then sutured, I 


xerse colon, the duodenum, or the stomach 
max occur In addition a jiersistcnt mucous 
fistula max folloxx cholccxstostomx if a stone is 
left in the cx-stic duct and cholangitis, infection 
of Die lixcr, or stneture of the duct max follow 
cholcdochotomx 


\1 TI R-TRI XTXIl NT 

\ftcr recox crx from the .ane“sthctic the jiaticnt 
IS treated in a sitting up position for from 2 to 10 
daxs, dejxcnding upon his condition and the ar- 
cumstanccs of the recox crx Deep sutures arc rt- 
moxed on the eighth dax and sujKTrieial suiuas 
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OQ tl>e traOi prcrridcd there h oo wottod 
infetUon ind the pabent fau do coq^ In mdt 
the tatoies ibould be left anotber J to 4 

rtmcn-al ol dnlntnc tabes depends upon 
tbe conditions found at openUon In tbe after 
treatnienl d patients In whom tbere has been 
merely a bttle oodjtf of blood tbe tube Is 
renKni^ ameral days after operation. It b tbe 
mlc t iborten taba i or 2 dajs before removal 
In others, tuba of the mine length but of leaser 


caliber are Inserted. If there b touch dndnagr tbe 
tube mav be left In foe j to 8 da^a In all cases 
In which there b drmhun of bOe tbe tube b left 
In for 8 to lo da^a. Uneo tso tuba are »wd 
the tube ahkfa U not draining b ranoved. Vfter 
cbokc>'Stofton} tbe stitch Ln the tube b r ei aoTT d 
OQ the tenth day and a safety pin b Inserted, hut 
noattempib Bade toloosen tbe tube. Tbe text dar 
shortening of tbe tube libegununlUIt Urrmoveil 
The patent b sDowtd lo be ap In from 14 lo 16 
da>'B. 



A NEW PLAN OF ANTECOLIC DUODENOJEJUN:^!^^ 

anastomosis 


FRANK H LAHEY, M D , F A C S , Boston, Massachusetts 


O NE of the most difficult problems with 
k which at times I have had to deal has 
f been the satisfactory restoration of 
the alimentary canal after resections 
of the jejunum at such a high level that followmg 
the removal of the upper jejunum either for jejunal 
ulcer or annular carcmoma there remamed such a 
short mtraperitoneal jejunal stump that lateral 
anastomosis was impossible and end-to-end anas- 
tomosis unsatisfactory and even unsafe When 
subtotal gastrectomy together with jejunal re- 
section must be done for jejunal ulcer in a patient 
upon whom a no loop gastro-enterostomy has 
been done the remammg upper end of the intra- 
pentoneal jejunum is often distressingly short 
It IS often so short that if an end-to-end anasto 
mosis IS made the upper stump of mtrapentoneal 
jejunum is so used up by the anastomosis that the 
suture Ime is retracted up to or beneath the 
mesenteric root and obstructed by pressure from 
that structure 

A sunilar difficulty arises when an annular car- 
cmoma of the high jejunum must be resected as 
shown in Figure i and in the diagrammatic illus- 
tration of such a case m Figure 2 As may be seen 
m Figure 2, the problem with which I had to deal 
m this case was that followmg the removal of the 
annular mahgnancy of the jejunum with adequate 
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amounts of normal jejunum on each side of the 
lesion there remamed such a short mtrapentoneal 
jejunal stump that safe anastomosis of the re- 
mainmg jejunal ends was impossible As the re- 
sult of this dilemma the procedure here described 
and illustrated was conceived and employed It 
has since proved valuable m high resection of the 
jejunum for gastrojejunocolic fistula It is de- 
scribed with the possibihty that it may prove 
useful for others who find themselves m the same 
predicament 

In Figure i the x-ray picture demonstrates the 
high level of the almost completely obstructing 
lesion Figures 2 to 5 demonstrate quite satis- 
factorily the technical steps of the plan of pro- 
cedure 



Chart I The postoperatne chart in the case presented in 
these illustrations 


Fig I This roentgenogram of the first case m which 
this plan was employed shows the dilated jejunum and 
stomach above the high level of jejunal obstruction from 
an annular carcmoma of the high jejunum The actual lev el 
of obstruction is not shown in this picture since its retrocobc 
position 13 overshadowed bj the dilated stomach, duode 
num, and upper jejunum 
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CLINICAL APPLICATION 

This operative plan has been satisfactorily em- 
ployed m a patient with a gastrojejunocohc fis- 
tula m whom it was necessary to resect the stom- 
ach, jejunum, and the right half of the colon up 
to the splenic flexure It proved even more feas- 
ible m this case smce foUowmg the removal of 
the transverse colon the jejunal stump could be 
transposed beneath the mesentenc root and a 
later^ anastomosis made between it and the lower 


jejunal stump without the necessity of carrying 
the two ends in front of the colon 
While one may with this operative plan employ 
either lateral or end-to-end anastomosis I have 
preferred the former because with it there is less 
even temporary high jejunal obstruction, a fac- 
tor which even though it may be only of tempo- 
rary character can swing the balance m the post- 
operative recovery of serious cases m an unfavor- 
able direction 


Tig 2 This semidiagrammatic drawing demonstrates 
the location of the carcmoma m the upper jejunum Lmes 
o and b together with the dotted hnes demonstrate the 
amount of jejunum which it was necessary to remove to 
gether with its attached mesentery The shortness of the 
remaimng intrapentoneal jejunal stump as relates to a 
safe end to-end anastomosis re\ eals very w eU the ddemma 
in which I found myself It was readily appreciated from 
past eipenences wath high jejunal resections and anasto- 
mosis in patients who had developed jejunal ulcers after no 
loop gastro-enterostomy that no safe anastomosis in silii be 
tween the ends of remaining jejunum could be accom- 
plished To meet this situation the plan presented m the 
following illustrations was undertaken 
Tig 3 In this illustration are shown both ends of the 
jejunum inverted and safety closed with mattress silk su- 
tures The panetal pentoneum about the hgament of 
Treitz and the point where the jejunum becomes retro 
pentoneal is shown incised about the jejunum so that that 
structure could be pushed behmd the root of the mesentenc 
vessels into a retropentoneal position Following the with 


drawal of the finger from the retropanetal pentoneum the 
remaining slit m the panetal pentoneum was closed by su- 
ture 

Fig 4 In this illustration the lateral panetal pentoneum 
beside the hepatic flexure is shoivn incised and the entire 
hepatic flexure with its attached mesentery so turned down 
that the retropentoneal duodenum together with the mobi- 
lized and transposed slump of jejunum is at once visual 
ized With freeing of the retropentoneal duodenum from 
its bands of retropentoneal tissue it will be found to have 
a suffiaently long mesentery so that it can be earned in 
front of the transverse colon w hen that structure is restored 
to Its normal position by putting the hepatic flexure back 
to the point from which it was mobilized 

Fig s In this illustration is shown the lower loop of 
jejunum and the upper loop of transposed jejunum and 
mobilized retropentoneal duodenum earned in front of the 
transverse colon and continuity restored by lateral anas- 
tomosis Note the sht made in the omentum to prevent 
pressure from that structure on the mesentery of the lower 
jejunal stump 




REPAIR OF THE INCONTINENT SPHINCTER ANI 

PAUL a BIAISDKLI, >10 FACS Puriou. CSfcniu 


T he porpcwe of thfi paper b to ev-ahate 
the preut ctmccpU of tlie ccrrgkal re- 
patr of the incooUneot tml ■phincier 
lod to make a prdiminaiy repm of a 
urw principle of apprmcn whfch bu prcned iq 
perior in OUT hand*. ^ e have oted oor opentkn 
In a case in whfch the ortbocVrc pirocedore Calfctl 
mberahj/ the btter In thb partiodar loataoce 
saving as a tort of control for having bera at 
t em pted bt oar own hands we have csed ft tn a 
case in whfch the usoal opera thm woold have beoi 
impoatibfe of tncceacful accampfbhinent (Pig 4) 
and we have used it as a prhnarv operatkiti of 
choice. In OUT aclmltteill> Limited senes, whfch 
ts comprised of cases of onfy the predoaunant 
tj^pe* rf injurv we ha\'e achieved m every In- 
stance an end-result which b not a cesnpramise 
makeshift of in definite cfaadficatkin but a mtora 
tioQ of ph}‘iiofcigicaJ huctioa iadbtiogobhabk- 
to the natint from the orMaal normal eooditkiQ. 
ket withal the operttuo is sfmpfe b pita and 

CECOltklL 

From a lUiistjeal stadj of ^ casts eompsled 
from a mMstlanaalxe nbrnitted to members of 
the Ammatn Proctotoratal Society ft was rtadfly 
seen that with bat bosated exceptkns an huron- 
dnent s^ncter ani follows dtha obstecrkil or 
■tugkal opeiatiocs. 'Noteworthy u coosUt Ung 
a partfcnbriy senous indict merit against saTgeTT 
b the bire number of cases lo which the coDdi- 
boo was brooght aboot b> a simple Lncztkn of an 
acQte pentnaJ abscess or b> ancampOoted 
he ru ocT b osdectaniies without eveeptien the se- 
quel* were entifd> pferrotablc and coaipktelj 
anfortdvabie In 69 cases, or 51 per cent of the 
total the cooditicn foQowed fiUttfcctomj and 
this was bv far the looct important nnele cause. 
Rarely are inch erp erfe iK C* una ■ofdabJe tn the 
band* of a competent opeiato and but few proc 
toic^jcal ei perts ha\e e\Tr been the mitruotenl of 
their occnnence. \\ c cannot ^wak for the ob- 
itetrsdan, who has much to answer for but other 
wbe certainly with but few obnoos excepliona, 
the senes represents the froits of incocnpeteoce 
The vubiOTbilJty 0/ the anlerobtsal quad- 
rants t tragic opcTilive injury in wotnen b tin- 
mbtaiibl lodicafed bi the marked prepoeder 
aace cf such cases, In spite of the fact that fistulas 
occ u r more cocudocI} in other sftea The fact 
that the injrm occoire d diiectJ postcfkrtv b 


IS cases, a site often mbtakenly regarded as fan- 
mnne to such ctaiseqwoce ( i a) shculd aho be 
a warning 

In this series the uwaJ procedure cf freeing and 

unllint the esjds b> sntnre was used, as shown In 
Flgnre i Howeier the retulti (fig ) Indicate 
that the appOTOit limpBaty and adequacy cf the 
r^waiim as Wiggtited in tests and picture* b spt 
to prove fllusory ci-eo in the hand* of erpmi. 
Oatamly any migioo whose Inadequacies ha c 
served as the inceptloo of Incoottoeoce u not ilw 
tme to eiijfcate himself from the predicainent br 
thb operation. Such attempts, heq u mtly nml- 
tlple, mi-e t oo often prmoked that despair b the 
patimt whfch has pro\ed a detenrat t further 
surgery fai more competent hand or has toper 
onpew^ added dJlniJlies to possiUe final ror 
rectloo It is e%-ident that the optlmhtic de 
taipikta Is the fitenture are oot fartiStd aad 
that the cfwratKCi leaves much t be desired 
It b nolewc^y also from the rtjtbtical study 
that the obatem^ cases fared distiacti) Letter 
than those of the surgicaT’ group, thus fndfcit 
tog the lessened mddence and vlnilence of bdec 
uoo (e intriMLglcal proetdares u cmiiTared 1 
tlwse through • skin ippraarii. Sev-enty per cent 
of the series were reported as having exhibited 
arying degrees of Infccboo and thb obviotisl) 
cm^tutes the most devastating circnmstaiuT 
Inimical to piutfc mrjery of thb rtgioci. 

la our own cxperioce with thb operitfco ail 
deUBs aninsi p^epersthT infectioc which we 
could find reputed or de% be oursefvei ha e been 
without araJ oooe of our cases remamed en 
urHv dean. These precanlloos ha e bicfoded 
studied pie-opoatf%T and postopcrathecare the 
bfting of a wide flap to the site of repair the 
absence of any lotra-anal polpttton or aay Ajgrr 
contact with the wound and the dbcardlng of all 
tnstmmenu once used. UTifle, as a rule fi or 
ableoas of oatcoroe -ariei in crsely with degree 
of infection, ocrasJonally even the worst Infection 
did not peerenl a favurable oulcceoe. \s this 
fact has an interesting fanpheaUen we shall allude 
t t later 

Next b importance to the ovww helming haiard 
(d infreuen as an erplanatlnc of nmlWaciory 
results b the ehfficuln ta dbsecting out the freted 
ods buried b scar tfawne Apparently a 
flmptf usk b psetnres. It b more often lhari not 
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Fig 1 Usual plastic operation for repair of the incontinent sphincter am Atten- 
tion is directed in the text to difficulties uith nhat here appears to be a simple and 
adequate procedure 


insuperable to those whose anatomical and sur- 
gical familiarity with the region is limited largely 
to reference sources and occasional operation 
Indeed, this inherent difficulty has occasioned the 
belief by some that atrophy of muscle tissue must 
occur While such an assumption is not outside 
the range of possibihty, it is not supported by the 
consideration that the duration of mcontmence in 
this senes before attempted repair was found to 
have no bearing on surgical prognosis, for time 
IS the essence of such atrophy Furthermore we 
have evperienced this difficulty of identification 
only to find easily perfectly normal muscle on 
subsequent attempt at an unimpaired site, as we 
shall later report And, if enough muscle is dis- 
sected out to insure proper identification and 
apposition, and without too much tension, one 
encounters the opposed problem of final stenosis 
These two msurmountable defects then are 
connate with this tjqie of opieration and, admittmg 
inevitable sources of failure, must remam barriers 
to uniform and dependable success This is true 
from a theoretical standpoint and in the hght of 
our statistics relative to the method 


Buie has recently formulated a new method of 
attack which is deservmg of comment In his 
opmion the loss of constnctmg power is due 
almost exclusively to extended postoperative 
packing, with its resultant mterposition of exces- 
sive scar He advises that it is only necessary 
through simple excision of the scar tissue to recre- 
ate the cavity which existed immediately follow- 
ing fistulectomy, then to allow the wound to heal 
by granulation without recourse to the muscle 
sutunng of the more difficult orthodox operation 



Fig 2 End results in our reported senes with operation 
shown in Figure i 
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S SrtifWMf{i:rq»nrTLmtrtfi«rf»ywntrf ^f>>T iTr 
uJikniD(rt*Qhs«<ipTmS hjrnr >1:^ tBCmn 

nu rrtnctui Umloc bkd^ O if b MKtaMj lo tr 

towi«iltoc»«nreot«»pocMylocoodBtfieE. TbckuA 
b pnrtainl br tiie ^JlDtfEK et(ct oi the UMAord ponko 

UkJ fortvMX^ rrpimniU tl)t ncM 4 - u n.ii.iM 

A O Quid (kclbiij (gOin O B" ff-1 

b iwiiin r d U>b« oi t uffirt eat mutatode t cuae (cnpatur 
(pcoMliMoct Hm tbt ckCcbiLin ci ifAMkrf <tat t* loo 
<Vrp Kvouce cmU be tafidBiO^ caaoieractMi faj il« 
eotinctioa of oar thm^duiioftocaal farniof «•(<> rcauft 
fa tbe dieted nlcbe *1 A* C by Ud cootfameo 
rMBrnktlboftnlrentL BypuJetwlpcatape m rropoel. 
faf. boonrr kkfa oold prcvem thb cnometbo. iIm 
ri cfai f A F €“ obU raafaa DjcfauAd cad th* imponry 
fareatlorore bec ottK permtnrac. Tte ebbe A Cr 
repf ueu U the re»it at rndbai 0 0 tnAhj itmryf r rr^^^ 
le^ r\m U aonaci beabof m pmtUted a evoM aot 
wctohn tbe fatruflerp oi dOidiret ifbothu dia to too 
dtrpKMTUee waj erca tbe opdmfB ««1 niaati I IT C 
(faU neu taai famaUneacii Thaa, tlwreOetUy «e^ 
h ccnfaa aaet dan f cifa t mi* the dtOerw:* ber«««tt 
ceadBM L -i cad mwnaaeace. (Jely fa tine, ta Mchfad 
et ipitirfnt d« fa too deep er Ntfafa M%eiuce b*» w( 
been faefar, e«U te-ontfae ifao* ol tho crt|nel 
OQBd, cad tbw One oh comet poAoporcdra rare, cot 
the faroBtfawMC. Ai the factor of paclfat !■ diAntt 
of drxeradaatfae (rem Hther the bbtory or aeanintlDa 
(Imv vnabi teem ta be dirficiritiw fa the prefer Kb cib o 


A tttrdy o( Fipure 3 trfll «bc» hi lbcar> bow the 
eflcct i YcneM of tbh of pcocrdoir dependj 

upon tbe rAIe of excetilve poatopcnlivT packing 

Altbou^ n have not uM the Bute l\-pc ^ 
opentktn u nch, it li iheorelkill) poniblc that 
in ofact due chi^j to prokngrd poatopmUre 
packing mpenor rndts might be obtained In- 
deed, oDC probably anwittmglY cffecU tbb open 
lion not hilrequaitl} de^te ofa execulioo of tbe 
tmal plasfac lepah Tra u in view of tbe high 
Inddcoce of infectim aod the bevftabfe Biougfaing 
of utuiei and tiasae. Tbatgood reaaltiba Tbeen 
obUtned 00 inch ocafaxjta a probaWy evklence 
favorable to the alnifileT operatioo. 

Araxdoig to tbe replies to oar questkeoaur 
nearly all oun can be daadfied m 3 groaps ac 



rtc-r ScfaraatkTTpmstatfaaofnacbrteiiuefm 
Ih^ ter the tareatorar ifkfactrr cai WraaAy tkk 
doadr irferwau iha naabuoa fa our srcood cbm report 
Lb (hii pCDrat th* nr fad irpbcnf BDch biyc faKBxat 
of tfa anck ifae M irnealtd cfimtin that ccfaficaary 
Jfan ri k a cod mjIuji «■ the nM.b tad* ciirr rasoraJ of 
the te*f «fad ha% nnhrd le far too k»S 3 mj> aacJ oolbt 
Oa tfa eth0 hand nrfaa ei aorsal MpBent of m><b 
«aa raiAy arm^bibed M kh rKidrat malL 


Lwrif factor ccdunoe t all these — a ifsa/ f erW 
scfr facTrrtr ta fhr amtK/rrr*cr a^lkr « lu The 
importance of thb (Scltim lies In w now ob uua 
hti plkaitnn that any procedure arfajch can be 
found t deettase the dmimfeience, abether dv 
reeted at the pdiit of Injury » riuThtr* mlshl 
benefit aQ patWu «ilh hM^Unence regardWi 
of tbe canaativc mechanbm. 

Fartbertncre it b esKnlktl to our tbnb to 
point out the enc o coru afaumpUen as (o the 
patbcJcglcal ph>-siolog> Interpreted In relation to 
tbeaboortnai mass of scar trsaoe — aside and above 
ts rfile of IncreaslM drcnnifeTence by scpanling 
the mnadc ends. Tliat Is, addltiooaJ faferfereoce 
has been saenbed l the deformity occasa»ed bv 
tbe mass of scar I bsoe ^ PC True thbcoocept 
has been hardly more than nctwlous as tar as anv 
actual fommiatioa has been emremed, bot none 
the lev operative as tbe focal point 0/ rcmedal 
sar ge ry It has fargeji shaped both types cf 
opertlkm under dbniasion for these have been 
predkated 00 tbe mnoval 0/ tha sea liane as 
anabaoiatecsKOlnL I aome manner not made 


cording to causes, namefv in order of importaDce 
too deep sereiance imilUple aevtrance andesrts- 
■ivepofaoperative packing These are commonly 
asserted in the Utermture but there anal^ab has 
gUipped. Posslbiy ensuted becaose so simple, it 
niust be recognued that there b a atBl more 


clear and variously eipjts»i — or anexpreased 
the scar tissue interferes with coniractloo of tbe 
mnscie on dsrif From aB coesideratioa and 
cootrrt ibc coroparboo nu be ialriy made t 
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Hg s Vaginal incision for reefing operation Scar at 
the site of original injury is here shown directlj postenor 
and represents the actual condition in our first case Im- 
mediately after the incision the anus is draped with a tow cl 
caught m the grasp of Alhs forceps on the lower flap The 
wound IS deepened to the cutcmal sphincter am which is 
first separated from subjacent tissue by blunt dissection 
w ith the knife handle Grasped then w ith •Vllis forceps and 
w Ith tension directly antenorl} the muscle band is readil> 
separated down the sides 

the hindrance of a golf ball in the hand to com- 
plete closure of the fist 

It seemed to us on closer anah sis that closure 
of the muscle 011 ilsclj was not the decisive point, 
but rather that it closed on something, even scar 
tissue, that in the comparison with the golf ball 
in the hand, light closure of the fist w'as not so 
pertinent as the effectn e apposition of the surface 
of the hand to the surface of the ball (Fig 4), and 
thus, that if the slack were taken up b\ anv 
method there w ould be impro\ cment m function 
whether or not the scar tissue remained That 
we ha\e had success in the application of this 
principle is c\ idence of the \ crit\ of our premises 
Herewith is proposed a technicalh far easier 
and \et withal more effectn c Upe of operation 
which applies our theoretical premises and almost 
completch eliminates the demonstrated de- 
ficiencies of other operations It is so simple m 
both concept and execution as to occasion sur- 
prise if It has not been utilircd before, although no 
reference is found in application to the general 



the w isdom of this Non absorbable sutures should not be 
used, and no sutures throughout the whole operation 
should be tightly drawn 

problem, at all events, anj extended familiarity 
or use IS certainl} negligible We attempted it 
first after an utter failure of the usual plastic 
operation, and success was so dramatic and the 
patient so completely rehabilitated as to make it 
the primarx operation of choice on subsequent oc- 
casions Advantage is taken of a direct attack on 
the anterior normal portion of the external sphinc- 
ter rather than on that portion mutilated by oper- 
ation and deformed b\ scar tissue — heretofore 
utilized (Figs 4, 5, 6, and 7) A reef is taken in 
the muscle, through the x agina in all of our small 
series, so that the circumference of the whole 
muscle and of the anal outlet is diminished De- 
pendence IS placed exclusixelx on this effect with 
entire disregard of the scar tissue 

This operation not onlx largely eliminates the 
basic sources of failure of the other operations but 
Its adxantages are stnkinglx positixe as xxcll 
The follow mg differences merit emphasis 

I Disruptixe infection is faxorabh affected m 
a large proportion of the surgical group bx the 
substitution of clean x aginal approach rather than 
through the perianal skin As this group com- 
prises 85 per cent of the total m this series, about 
three-fourths of them females, the significance 
of this adxantagc is cxident 
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nt 7 R«*1 b 4 arwtmtba Bnacle reefe<i «j>d (otan 
pbcrd ta biml mia ht mitt rrcM pMtfaa. 
ud U «^«nj Tbe loriite b bet tixMjr 

doerd lU fr« Uit«mrpt<il«utm «\raiba(*b!iwb« 

Rxmcd knAtdkidx i/ ibj ndiatba ot tii«niaB thnU 
dodop. 

The pCTXsdun entut^ ob'.'tato «b*t It 
often tBe dceu dj£culc ud ^ eaKuiU Kep of 
the ufial pl&stK openitkifi, uac b, tcnmte uhI 
adnpiAte Ideatificatkxi aod dmenjoD of the 
£ra>'ed ends of utosde boried lq seer Umoc. ll 
nbuitntes, therefore, en ippraich to e nofirml 
and ondhdded mtisde thinugh nonoai and tm- 
cGstoibcd tbaoes, a far easier coarse 
3 The SDCcoi of an^ aperaijao depends on 
the proper balance between tenuon of the moscle 
ImnKdatd) foUowtnff suture and the dreum- 
ference of the amts hi the final recall II there Is 
too rtradr temoG the sut res wfll not bold. Id 
other openUons this is enllreh' predetennined b% 
the amooDt of scar uctoe mass t be rcmcnTd and 
beoce a rallrchr oncoDiidlable onlcss one takes 
a chance with recultaot stcnoaic. Indeed, there 
are imiDcroac mstances, of «hich our second case 
a an example mberehi after repeated doinsi 
rectal operalknc, the t uccoe occt^m toch a 
larxiepartcftheanaldrcumfoeoceast pmblhtt 
an} possfbQln of success foCnbif remco'Bl of 
the Wfth our operatkn oo the cootiar\ 

the oppcanift facton of tension and stenosa aie 
eotirw cwilroUable and In ou JluttnilK'e case 
represenmi: condltioca at their worst there was 
absof tel} nothing added t the difficoltiea, either 


b the wav of technical accoapinlinient « t the 
secnriMo/aaerrellfntrefuh, O/coarse trpkce 

Mt of over half of the drcumfereiKe of the annj 

bv scar lissne »»ld Impose an omwnnomuhle 
UmJ taboo 

4- There la tngtnentalloQ of mosefc area in 
sppoajtlcat, of better ouaBty and ananjement t 
hold more cffecbveh doring the penod of hcalirit 
b the obctetrical group the orthodox rUaebe 
procedure has proved owre neari}- aatauctor} 
and wtaild seem to take precedence o\a nyrtrle 
reefiflg for In these cases attack on any normal 
portion of muade would of necmlty be thlfled to 
the perknal skin. Tha approach might be oti- 
heed If further atleuipu seeme d deiiriblit In 
other aordi, vagioaJ approach b protabiy mart 
aahiUry If one must choose than apprntch to 
uoin^red muscle 

InnmUneoce In the male oenm lev frecoenU} 
bn( the same adrutages ommerated hold true 
except that of course anterior approach cannot be 
vaginal Even so, the dan^ of fnfeebon follow 
bg cpeniloQ b consldeTab^ Icsa b thb site than 
poslericrly dire to htNb of cbutsfng after bowel 
mox'ciDaiu, usd to the dlrectke of aoOjia 
Our e jp ei lane with thb type of open 
tkn b limited to 3 cua so that thb fatnie most 
be coe^dered Id tie light of a pftQminaiy teport 
We prefer to make It at thb time ntber Uun de> 
lay a more scasooed report tiecause the procednre 
IS theoretically soond in coocept and !a 

executioQ n -orfax Dothin* of a “stunt'* be- 
eanse our results uve aB been luccmfal aixL 
bsthr became ex en Id the large amount of dinkai 
materia] at car dispcaal thw cases are so oc 
osiooaJ that cMiiid«bie lima would cbpse for 
any extended scries. 

Ou firsteww anurse wasnUerlybcapadtated 
and confined t her borne because of absolute m- 
cootbeoce foliowm* a fist lectom} 6 vesn prex-i- 
ousl> A plasbc 1^ been attempted ds ew b ere 
and we ourseh’O had performed the arthodox 
operation for the defect b the nudhoe, poslrtioTly 
Cocopict faffore was dne chiefly to gross tofec 
boo Su months later we perfanned the reefirg 
operatkm, our fim cxpertence and with Iniiv 
dramatic result. Cooiplctely rehablhtated she 
regards present cootrof not jost as an tmprove 
ment but as normal as ever before the onset of 
her protracted rectal difficulties, even as regards 
escape of gas. 

FoUowmg tha faccessfal outcome »e acre en 
CDuraged t perfoim the operitloo in oor second 
caseUkewbe a nurse a th a hbton; of 7 opera 
tlona ebewbere t repair a fist la. She poxwd 
DO control of flatus or soft stool axid exen with 
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constant care m choosmg foods the fear of acci- 
dent limited her activities by the necessity of 
ready access to a toilet As nearly the entire nght 
side of the sphincter was replaced by scar tissue 
(Fig 4), removal of the latter would have meant 
mevitable failure After our simple operation, 
however, she regained complete control even to 
the passage of gas, she does not have to watch her 
diet, and she can readily control the most urgent 
desire to defecate The condition is no longer 
a matter of pnmary concern m her life, her ex- 
istence IS correspondingly happier and more useful 
The third case, a housewife aged 50 years, com- 
plamed of her inability to control movements and 
total uncontrol of gas, smce a fistulectomy a year 
previously Also for several years she has had 
slight seepage of rectal contents mto the vagina, 
antedating her present rectal history and of un- 
determined origm Exammation revealed a pin 
hole sized rectovaginal fistula just above the 
sphincter am and a defect of the latter muscle m 


its nght anterior quadrant Reefing of the ex- 
ternal sphmcter was accomphshed after plastic 
repair of the septum Function has been restored 
completely 

SUMMARY 

An evaluation of the usual plastic operation for 
repair of the mcontinent sphincter am is presented, 
based on a study of a series of 133 cases compiled 
from a questionnaire submitted to members of 
the American Proctological Society 
The theoretical basis, advantages, and tech- 
nique of a reefing operation for the mcontment 
sphmcter am are presented and discussed 
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THE REPAIR OF DEFECTS OF THE FRONTAI BONE 


GORDON B NF\V M D F tad CHRISTOHIER FL DI\ \I D 
Rnchetttr Mlnncaota 


P ATIENTS wtto ha\T drformJttei of the 
lace »eem, at tlma, to Riffer from menul 
deprmkm that Is out of praporttoQ to the 
ertent of the deforrol^ due to their 
ivoldaoce of sodal cootacls and the difficulty of 
obtainbig man) typea of cinplo\Toent This 
teems parUnilajl> true of palials who have de 
(ccts of the fraotal bone. RccoeistnKrtl\T *itBei> 
has been a (leat aid In rehabOitatlng these pa 
tknts. 

Defects of the frootal booe require correctioo 
for CDsnietk rtasoos arid for the aHertabon of 
the rrmptoDU that are due to abtcwx of the fnO 
thlrkness of the akoIL Id the cases that « e ha\-e 
operated on they srere perf o r m e d to correct the 
defects largely from a cosmetic ftarkdpofnL 
Defects of the frontal bone mac be congemtal 
doe to perahteoce of the frontal suture, post 
operathr defects tecoodarc to iDtjaaanJal or 
extncmiltl opmti -e proced u res, ofleamyeQtls 
and trauma. The otest and ODOtour of the db- 
^gsremnt vary grmily so that oo^ rirafr does 
ooe tee two stmlhr ddormltles. ^ubgoaoey of 
the frootal region, as lo other dtuatlons, requires 
cooplete mnoN'il regardlets of the resultant de> 
formit} and with periosteal bvofcaiKnt a k 
questruin frequentlj results. Frequenth ihede 
formiu that one sees In the frontal region b the 
bony defect secoodary to removal of a sequestroin 
after treatment of an mlthdlocnt bv [rradbiioo 
or surgKal diathermy (iHg ) In the treatment 
of osteomcelllb of frontal bone, there b a dlf 
terence of opfnlor as to the ad isabilitj of coo 
serioU T or radical treatment The resnltanl de 
formit) of course Isof secoodar) lmportar>ceand 
can be sa/el) corrected ocl) after healing b 
complete (Fig a) In general it b best to wa I 
for at least 6 months until the thickenirig and 
scarring have subsided. Radical soipcal proced 
ures for e mp) eT m of the frontal sums or abacess 
of the frontal lobe are a frequent caose of de 
fcnnlty In tha region The fmtal booc and the 
supra-OTUtal rWge may be pushed backward as 
the result of trauma. A common deformity doe 
to an a tomobOe acddenl b the dispbceocnt f 
the base of the nose the glabella, and topiw- 
Tnm lh« (vetSa •• L.<i> Onl ud n^tx 9«i|b> 
W U Cb«ie. 

f h twi iSa avraas tW tameu Lao 
^a«»nDS. tj* Tew \rrt. M*7 »• rt w 


orbital ridge which have been dri « hacksanl 
mto the ethmoid region (Fg 3) The patient 
b osuall) fai a critical cooditke and an) attR:g>t 
at imme^te replacement of the daplaced brers 
□d^t mult in menlngius. HeaDng b perrnlued 
to take place and the deformlyr b co-rected by 
secoodary plastic procedures, fn the healing of 
defects of the itnlb penostcum gross downward 
over the shelf of bou and becomes adherert to 
the dora, so that an Irreg u lar contour of the 
stnO b prtxhiced. Th>s complete co v et in g of the 
margma of the bone prevtots the prodoction of 
cmDos whjch ordlnarlI)r woald fill and obQtentc 
the defect. 


TanAncx-TT 

The cane of eorrection of the defect of ihe skull 
must depend on the etkicypeat factor in Its pro- 
doctfcsL It b alwap best to wait untH complele 
baJmg has taka pbee until any seqMSlrnm 
hasbmmnoTed and If ai^ slmnes art present 
ostO aO dacharge er as es. ^ months fnan thr 
tiin» of the last ependoo or the accidnt In 
leneTal, Is the time of eieclkn If the deformity 
■ aecofxlajy t mahgnant disease it 1 best t 
wait for at least a >tar If the periosteuTD has been 
in ofvrd. t mak sure that there Is no rreo 
RDce. UTen the paiiat presents hlimclf for 
reemtroetj e surgical alteration of a defective 
frOTtal bone cf any ertent, it Ir best t make a 
cast of the fact, so that the defect may be boUt 
op In cby and the estat of the defonnlt) de- 
termined. From the cast, learl patterns art ob- 
tained. both of the lurface defect and of the depth 
of the defect. The* mo) be taken to the operat 
mg room and used at the l/me of the rrconstroc 
two It b essential that the patient be m the best 
pooiible gaeral condition- If there b severe 
mde scamng or dapIartiDent of the hsirilBe or 
evebrows, thb should be corrected first b) er 
dikm of the scars and adfustinmi of the soft 
paiti. Correctioo of the contonr cornhts of 
taaertisg seme type of ibsoe t fill the defect. 
Ar iitW-fal matcrbl such as gold, sll er I cey 
cellalcnd has been emplovcd but we do not fed 
that an> foreign matenal has a place In ihb t "pe 
of wxwk. 

RM±ard and Maccsen and Lew «d dog 

bone od CO* booe but these were abmrbed and 
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Iig I Repair of defect in forehead, a, postoperative 
defect of the frontal bone following rerao\ al of a malignant 
tumor a year previously The sequestrum was removed 
but, due to the sclerosed bone, granulation did not come 
through in usual manner, b, a flap with the pedicle above 

did not permanently correct the deformity Soft 
tissues, such as fat and fascia lata, may be used 
for small defects but we have found that cartilage 
and bone are the best matenals for this purpose 
Free fat transplants have been used as the 
media to fill the defects of the frontal bone 


the defect was turned from the left side of the forehead to 
cover the exposed bone and a skin graft w as used to cover 
the area from which the flap was taken, c, immediate result 
after removal of the sutures 


Harter, in 1927, reported a case m which the de- 
fect was repaired with multiple, small grafts 
placed at several different sittings over a period 
of months Figi, in 1931, reported a successful 
result, 13 months after operation, by the use of a 
large, single, free, fat transplant, overcorrecting 










. P*-> Ucfa m uXa BcatM Ui 

dncct erf iroeUl bow erf tmM&lk eirUa, b, nmt^eno- b, a*Jm(d i 

tiui tbokbf tbc ntrmt orf (be bocj defect, c, pbMafnpb fonlty penrai. 


at tbe time aod that aJlcnrlnf for partlai abtotp- 
twQ. Gtrnjev In 193s, In an erperi mental atnov 
00 mu ahemed that onh 00c foarth to oQt-hjif 
o{ tlM» fret fat tranafttuu mn-fve and that 
nnltiple plecet, In lien of a dn((e piece at etjoal 
bulk B Dot t MtWtaon ptnewnre 

Fttda laU tnt) be «a<ued Into a ibape ibat 
correspoodj with that of the defect f ^ maybe 
inaerted to mtote coBtour Thii li ooK anpQca 
bie if the decfcaaioe b ili^t Being of a fibroaa 
nature fasca fata will remaia u «3ch or wiD be 
replaced bi a funllar aabitance and, therefore 
only Uttle trvefc on c cC ion b neceamry 
John Hunter (quoted bj Kdit) did m oh 
pwoeering In bone gmftlng but did not obuhi 
good reanlu due to the lack of knowledge of 



fV 4 a. Wt Trmtk {feted erf tb« fraetal booe ud 
MM »rc«edJLr7 t* aotejoerfafe ■codeo b eM ibrnag 
d e rf ect to (onbemij tod mn^f ctrrTflri fa nfa exrtiiff* 


aaepsb. Panl ^Inriler hivt ued tbe pedide 
ftemus 3 ap to reatoe cranial deprewion. Roenk 
and Moefler later aecutrd a lUn ceteoperiottcu 
Sap hns the Dd ah toriec euier uUe of the aioU, 
with faacb hta mtrrpcwrd t prevent idhndons 
be t ween the brtin and the bow gmfL Hacker 
and Dmuie oaed an oatroerTiosteaJ flap of the 
oQler table mated cn a penide *0 that ibeperi* 
oftenm antarled the dura or brain tbne. Both 
metbodi bad the dan|yn of enconntertnf viert 
h eroof r ha jy and {wnring cerebral injury during 
iheaphni^ci the enter Ubfe frea the bner table 
Free booe grafu were employed with good re- 
mltt for iheae defecta, frees tbe icapula CLedcrc). 
the tibia (Ddageoi^) the rib (Kahle) and 
the greater trrawnter (llaudalrc) SteriHied 
free cranial giafu frotn emdarer ikuDi were iwd 
■ucceaafuIJ^) Stcird, Dombdon and Roger b 
41 ’Tbw grafti were as cenlimctef thick 

and perforated bi bolet o 5 centhneter apart 
In 86< Bert nrocted hu cocdnalom regard 
Ing cartilage giaJU in eiperiroenta] anlmaK 
THfti-coe yeart iater in iS^. Koenig firat a*ed 
autogenms cartilige grafu In nun to rcTuir 
partuOy deatrerved tracbeal arid laijneeal carti- 
lagci. Coital cartilage was soccaarully used by 
TOO ^langoldt, m 1899, for tbe correclJCB of de 
fonmtiea. ^loreatm of Paris, b 916 dcsarll^d 
the cartHige graft for tbereparrof po<tminaalIc 
cranial defecta \TIlandre RoohleT Woodrofle 
Goaaet, Gihnocr Henle Laer Schmieden, Wit 
too, and others made contrlbnllcMS t the 
work of Dsbg cartilage as tran^planU. 

Stored cartilage Is obtained at the thne cf 
rasoval of rib cartua|T Tbe material that b not 
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used on that patient is stored in an aqueous solu- 
tion of merthiolate or in a solution of metaphen 
and IS kept in an icebox It is used at times, par- 
ticularly in the presence of infection as in the 
treatment of a nasal deformity when it is neces- 
sary to chisel away some of the nasal bones and 
refracture them from the mside of the nose, and 
then use a cartflage implant to elevate the dorsum 

TECHNIQUE 

For the correction of a defect of the frontal 
bone the patient is anesthetized bv the mtra- 
tracheal nitrous oxide gas ether method The 
hair IS shaved well back of the forehead A solu- 
tion of novocain and adrenalin is injected for its 
hemostatic effect around the defect, if it is a large 
one The incision is usually made above the hair- 
line; m the eyebrow, or in an old scar if this seems 
advisable The incision above the hairlme may 
be just large enough to allow elevation of the 
skin and subcutaneous tissue over the defect or 
It may extend laterally to allow the turning down 
of a large forehead flap, thus exposing the entire 
defect Cartilage is removed from the right side 
of the thorax In selectmg an area for the re- 
moval of cartilage, the site of the defect, its 
thickness, and extent determme from just what 
place the cartilage will be removed The supra- 
orbital ridges require a piece of cartilage the shape 
of which simulates their outline and xxhile the 
surgeon shapes the cartilage to conform to the 
pattern, the first assistant closes the donor site 

Cartilage is usually budt up on the lead pat- 
terns and the larger pieces are sewed together 
with fine silk These are inserted through the 
incision above the hairlme At times, these may 
be fixed to the frontal bone with small pieces of 
stainless steel surgical needles used as tacks Cat- 
gut sutures arc used to close the pencramum ox er 
the graft, and the scalp flaps are approximated 
with fine interrupted silk sutures A dressing of 
gau7c that will proxide pressure is apphed and 
maintained for lo daj s At times, in the txqic of 
deforniit} that is frequentl) seen as a result of an 
automobile accident, the glabella and nose as 
xx ell as the forehead max hax e to be built up In 
this tx pe of case the accurate fitting of the carti- 
lage to form the bridge of the nose and the glabella 
IS xcrx important (Fig 4) Little reaction, as a 
rule, folloxxs insertion of cartilage and the cosmetic 
results m cases in which we haxe emploxed it 
hax c been xcrx satisfactorx 
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INTRATHORACIC GOITER 


CFCTL P G W ^KXLF^ I R.C5 HLSi^Fj\CXS FRA-CS^uJ 
JOHN H MULA\N^ FR^CS VUSJPS (Glugo.) MJl.CJ’ M.RCOG Lc«Je« Eofbai 


I T b curkua ctinddmct thit the ftm \-ol- 
lune* d iwo fuDous merflcal Joumab, pub- 
Cjbrd in the ^Tan i8j6(Ihibourj) and 1818 
(Adcteann) rtapcrth'dj should onUin 
'rfial prohaWj the lijxt reported (nctaivcs of 
death reaaltlDg from slriDjpiUtwD b> and DuQg 
txont disease of an intrathoricic ^ter Since 
that time, innn} cases ha\e appeared in the hteia 
tore bat it was oot ontQ the end of the last cen- 

a that the coDditxn was pnt on lamllbr 
from tbc standpoint of patbotoc b) U uehr 
mann (1896). and that of chagnaci 03 Schid 
(1899) one of the pioomi of romtgenoi^ In 
tratboracic ffoiler la now wfFioenth well bwwn 
as a dlnlcal entltr for Its preserve t be con 
sfdered hi the dhysoab of eeer^ case of tomor of 
the upper medlasumrai >et bcpUeofthbappar 
ent famlCiritj with the coocfiaoo a perusal of 
the Utnatnre w{Q shoar that cooslderabte dl 
>TT K eDc e of oplnioo erlsts In record t the fre 
quenc^of itsoccuiieuce. It would appear that the 
factor retponsfbk for tbb Irrefulanlv is the lacL 
of onanimlu b the noroendaiare which has been 



rij MtiVrd liJ'^ikrtnifBt of ibf bachfS tolh* riffc! 

C*wl 


adopted for reference to the vajfeosdJoicJ tT7?es 
It I a matter of common cqwieocc b open 
Uons for goiter that, altboart the lh\ nJd gl^ 
undergoes a «ienl eipansim b most cases, 
food proportion of the cpla ig c ng nt maj- tiXe 
place b a downaard dnection b tunbo- of 
them Indeed, it is probaUe that b half 

the cases 00c or other lobe dipa don bto the 
SDpraslemal notch, paitiadaily b short necked 
people cr b those m ahom the th>Toid gla^ 
occnpkt an ahoortnalJv low podUon (th}n:p(o- 
tb) At other times, tW downward ertendcn b 
rocre dcfinltehr retrostmial. bat can be nude to 
lea T the ihorse atber b\ sirshunx or co u f fai ag. 
or cn enendinf the head To tha Taiiety the 
(erm stnuna pniftmda wu tppSed bv Kocher 
aisd tbc lilk of blrathcndc tnter was resenrd 
b> him for those twefOsss of the thrrcsd gUnd la 
sduch some portkci d the exdarEcmnt rnsabed 
permamtlj retrosternal The aiitbetioQ wts a 
rood one and Rocha s definitko was accepted 
lor geoenl use In the coarse of the kfioiant 
eean.bosevcT a farther moijficstioo sts btio- 
docem The btraihcradc jtoilas were (Eflereis- 
tialed bt two tvpes, the partial od the total, 
aceordbf to wbelha the ma^ part of the swefl- 
inf was dluied ahcrre or bAow theplaac of the 
thoracic inlet. Socoe a then urge trill foitha 
discrimbatioo and soold etnpio;- terms, sodt as 
latml, median, pleoraJ. nbcrnical, subdaTico- 
lax etc b erder to empoaiitt certab mlaor am 
tomica] Tana tioQS b psrbcolar cases. Itbdcnbt 
faJ however ahether the emploTinent of so manr 
descrtrllve terms serves any usefnl purpose ah 
tboui^ the present natem of dassificstioo k* "cs 
moeb t be desned. Tbe term partial, as 
euipfoyed at present, is oUtfsetory enewrt m 
that it means emetjy abat it hnpBes but it U oot 
fogfcal to Bppf\ the term total ’ toagofterwbeh 
dors not cernpietely lie althb tbe tberae. It 
u feit that this term ihooid be rt a med for thoac 

laie jrof t era b a hich the a hoJe im elEng Bel a i thm 

the chest, and that t ibcwld not be appoed t 
those b mhich the mafoc portke only b dtoated 
w ithin the iboeae, as ts toe present day ewtom. 
In theF»esenl serici cd mcr i soo thvrcidectca^ 
cases, there acre no more than 3 to 
term 't tal cooid Jnith ha e been sppTied,^ 
thoogh Ibeie were so b which the major poctioo 
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of the swelhng lay within the thorax In order 
to overcome this irregularity of classification, 
without the introduction of new terminology, it is 
suggested that those goiters which are mainly cer- 
vical but which also possess an extension into 
the thoracic cavity should never be called mtra- 
thoracic goiters, but should be referred to quite 
simply as cervical goiters with a thoracic exten- 
sion The term “partial” could then be apphed 
quite justly and without reserve to those goiters 
in which the major portion of the swelhng lies 
withm the thorax and the designation of “total” 
or “complete” to those in which, for practicable 
purposes, the whole goiter is situated within the 
thoracic cavity 

THE EBEQtTENCY AND SEX INCIDENCE 

The general range of figures in the hterature 
relatmg to the mcidence of this typie of goiter runs 
between 5 and 45 per cent of all thyroid enlarge- 
ments The tremendous discrepancy m these 
figures makes it evident that those observers who 
expenence the higher rate of frequencj' in their 


Fig 2 Photomicrograph shovnng a considerable degree 
of toxic hyperplasia Case i 

practice must of necessity include many instances 
of goiter among them that would not generally be 
regarded by the majority of operators as bemg 
intra thoracic m type Hon ever, those observers 
who adopt Kocher’s definition of intrathoracic 



goiter show a relatively constant frequency varj - 
mg between 10 and 15 per cent In the present 
senes of 1,265 thyroidectomies, there were irr 
cases in which some portion of the goiter was 
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fV j Taxte letntknrtcfidi/r oDtt (Situni» ehbt 
tndM Cft<« 2. 


pennaaeatlf retracteml, 4 pfcfwrtkn o( S.7 pcs 
cnt 0{ tnis nojr i h w rT 9 woe »t«mpW 01 err 
vkslgdcenwiih 4 permuMot bir 4 tbancken«>< 
rioo 17 vcie C 4 ies In wUdi tbe m^cr pwrtlm of 
tbe nreflins m ntnated bdov llie pbor of the 
ibcncic in&t, 4 ik1 j ven [mtiocn m wfakli the 
vkofr tweHiof b) riUiln the thonx. la ibe 
promt day oocKnebture, the 91 cmsei vcnld be 
gTDoped 44 “partta^ iDtntbanck, and tbe x> 
mnxmins 4 S ^t 4 lf> [otnihondc, 4 deacrip- 
tloD irfalm be coccUered aatbfsctocy b^ 

CEoae It b Inde&olte 4 ad Dot very accurate. Itb 
propoaed, tbcreforcj not t rtjar^ the 01 casei of 
cerviOLi {joftst with penoaomt intninonctc cx 
teuians as imtancn of Enlratboradc goiten. w 
that the moa/ha la thb artide wUl refer voidy 
to thoK goltm In vUdi the nrdUag was injjol> 
or vboUy within tbe tbwax. 

In the ntHatnre, the frecueocy of the total 
V 4 rlet> as we have outfined it here b not ghren 
but fig ur q relating to combined numbers of total 
and partial intntboradc gnten (tmng tbe tenns 
in thiox limited sense) have been ghm b> Curds 
(193 ) as bong betwra 1 and per cent, and b) 
CrottJ (7933) as be f w mi 3 and 4 per cent Jn 
tbe pr e^t senes, tbe percentsge for a shnibr 
groop works oat at Just under 1.6 per cent, of 
whiai pToportfcai 54 aisd ai3 per cent refer res- 



fht. li- rbotopA angniA tbo^far Dakrllc drsm *f 
(odracd hf Otu 


prethtiy to tbe panbJ and ccropJete rarfetlea 
With reference to tbe etkJogica] iictors of sge 
and sex. It may be stated that tbev do not appear 
to be aJlered by tbe iraosoa] ntnatioo of tbe 
gdltr lfirajeial,btj»tbor*dcraterfat<Esetse 
a the mljrlfe acanan. Tbe s pe vlmeta ait 
mmnOy of the oodnlar ranei) and art tbe seat 
of c^aoc or tbe other (>'pe> of degeDeratian ahid 
trod to be erream aiMt that perkd of Efa In 
tbe pitsml serka, > padau mrt as ytan oU 
and I was 6} >'eart of aM bat alJ tbe ages cf tbe 
raminder fell brtwra the thirty-foortb and fiftr 
fifth >tara That, tbe average age bcldmct was 
Jost over 40 figiire wbkb is maTble oq tbe kw 
tide bat which may be rdated to tbe proporticn 
of teak cases in the seriea, comprising 7 of tbe 
total oombo' of sa. Regs nfing tlm sex vaiktioDs, 
there were only a men in tbe senes, tbe peom 
tioo of feasala to males tbos being 0 I 1 Ihis 
ratio accords wtli with tbe general ran of se 
esdes for goiters occurring shoot tbe tanae 
1 of bfe. u °f mdemk gefter the 

cf intratbonck gofts tends to be 
„ lan eisewb«e powfW) owing to the 
greater mrmhfr of large thjToids which occur In 
those dJstnrta, the sex and age Incidence m 
main mmhcreil. 

pvniotooT 

The mode of production of an Intrathondc 
goiter Is dmple eooogb to understand, psjtfcn- 
uil> in those cases in which a ccnnection with 
the thyroid ghmd is retained. There b no dooM 
that tne very great makeify of tbocack goitera, 
bwtTutinjr the total vaiset} are t one tine or 
another cmkaJ In poaltkn. and that downward 
growth IS tsT o et d by tbe rrrttsorc tf tbe cervicaJ 
masdes antmorly and Isterally and by the tn 
cbei and vertebre poaterioriy Tbe Enc of ieasi 
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Fig 7 Large substemal nodular goiter which showed a 
mild degree of tone activity Case 5 

resistance is therefore downward, and the tend- 
ency to descent is also favored by the disposition 
of the infrah) oid muscles which serve as a guide 
into the mediastmum, and possibly also bj' the 
influence of actions, such as mspiration and swal- 
low mg, or by gravnty As the goiter progresses 
downward, its thjroidal connections become at- 
tenuated and no doubt m a few cases completely 
severed, giving nse to the totally mtrathoraac 
tVTie An independent blood supply is, however, 
retained m these cases The possibihty of aber- 
rant growth IS, we consider, doubtful, although 
feasible In the early stages of development, the 
th3T0idal bud lies in front of the second aortic 
arch, coming later mto contact with the aortic 
stem m the loose subpharyngeal tissue below the 
arches, thus the possibilitj of thoracic aberrant 
growth is a real one Apart from surmise, how- 
ever, there is no real evidence to support this 
theor} , although Cleans (1938) mentions a case in 
which the goiter was resting on the diaphragm 
Intrathoraac goiter seems to ongmate with 
equal frequencj from either of the lateral lobes 
or from the isthmus When it ongmates from the 
latter, it usuallj deviates to one or other side as 



Fig 8 Photograph of mtrathoracic goiter from Case 7 
This specimen was mildly tosic Actual size 


it grows m size Bilateral forms also occur and 
may reduce the trachea to a narrow sht Ordi- 
nardj, howev'er, the trachea gets pushed to one 



Fig 9 Photograph of retrosternal non-tone goiter 
removed from Case 15 
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Ht rbatAfnp^ ^ C«'<e » \ aiUfout «<kiMa)L 


tide becomlaf ttntciwd over the rreUme (Fc 
i) b nn cue*, It nuy even desofbe i cesudide. 
Tbe e»nphafa> u ftfected to a kwr defree u 
it h tm tnd ts druited cDore posteriorix 
Ocoubnall) hoimer a foiter of this U-pe ina\ 
bmxne retro-oopbiffcal, parlJcolArlj wiiia It » 
located on the Wt aWc givini: ri*e t mArLed 
d>-AphA*la- 



Fl* PScrtcmcrapiph erf C* jo M i lunn t ade- 
tradrocy to tlmrfu [ofntm 


Rarelj- ooc eocoontetA tbe goiter pkajeMt, 
AVAnetxfirAtdeAcribed byilAlardh 1851 TTiiA 
type cl goiter rt erf red lu name Iran ibc nnioci 
wir In which It bobbed up and down In the tbo- 

ndc inlet, toraeUmn tOfippeAiing w Ithln tbe ca 

Ity Aod bter being erpelled vwofotnlj during an 
ttack of ctnghii^ or In twallcpwlng (Caac ) 
It b QualJy accccnpanied by moch more tab- 
}ectlw dutnrbance than tbe other \arietlet, par 
tlcnbfly with what b asuaBy called dx 4 lng 
apclb, and b, therefore, more Etely t prtdwra 
fatal result 00 that account Ooce the g<ilcr hu 
become Intmthoradc ts retention b bvered by 
further growth, or by the de\Tlopment 0/ degen 
cnrthT changes or by a hemorrhage. In a ■^n 
percentage ^ cases, probably bet een i and 3 
per cent malignant disease supervenes Case » 
» Bhutrathe of thb pbenomenen. When the 
gland b tbe scat of todc changes, tbe character 
of these b erf ibe usoa] type bot mflder b degree, 
ihearhig an nneven spread erf acliTit) One case 
b the icrica, boire\Tr showed cha nges ahlch 
were typical 0/ a very active tone gland (Fig *) 
aitTrfFTOMtTOLOCY 

T unJr \)ihoDgfa the mab festorts of aB 
btnlhoruk goiters depend opoo tbe devebp- 
cneet erf pemure ejects oe the stroctura whim 
pass throogfa the thondc Inlet, there b no doubt 
Out thee obu b a errtab propcrticD of them 
an asaoebted thyrotaxKoaa. Thm b little r^cr 
ence In the bloatnn to thb side of the eraestiai 
and the rtasoo fer thb ppartnt ovmlgnt mar 
be that the lock mudfestatloDs axe crfien mBd b 
degree and axe due b port to a cobddmt b- 
ernsed acUrltr erf the normallv ntoated ibj-nid 
gland. In such cases, the lymptoras are allevl- 
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Toxic 

Non-toxic 

Car 
a 1 
no- 
ma 

Per 

cent 

age 

Case 

1 

2 

3 

4 

s 

6 

7 

8 

9 

zo 

II 

1 

12 

13 


I 

16 

1 

17 

18 

19 

30 


Age 


m 

m 

37 

39 

32 

45 

37 

35 

43 

43 

34 

35 

49 


25 

34 

42 

63 
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- 

- 
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- 

++ 

+ 

- 

+ 

+ 

- 
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- 
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ated by, or disappear after, a thyroidectomy, or 
the operation may appear not to have been com- 
pletely successful In other instances, the toxic 
manifestations are well m evidence, but are over- 
shadowed by the greater prommence of the 
mechamcal features The degree of tonaty is, 
however, usually low, because an mtrathoraac 
goiter IS often the seat of various types of degen- 
erative processes and, therefore, does not tend to 
lend its^ well to the development of a functional 
hyperplasia But, occasionally, it may be the 
center of a typical toxic characterization without 
any comadent enlargement of the thyroid gland, 
as happened m Case i m which the diagnosis of 
phthisis was made In the present senes of 20 
cases, there were 7 patients who were dmically 
thyrotoxic In i of these, the goiter was com- 
pletely intrathoracic with no apparent enlarge- 
ment of the thyroid gland, although subsequent 
examination of that portion of the gland which 
was removed along with the goitrous swelling, 
showed that it was the seat of a comadent hyper- 
plasia Of the 6 remaming cases, there was shght 
enlargement m 2, moderate enlargement in 4 
The symptoms appertaimng to the toxic state 
are of that lesser degree of seventy which is the 
general rule with nodular goiters The signs of 
toxiaty, as evidenced by loss of waght, myas- 
thema, exophthalmos, thirst and amenorrhea are 
as a rule, shght, although loss of weight may be 
more noticeable m those cases in which difficulty 
in swallowing is a feature The symptoms com- 
monly present consist of tachycardia and palpita- 


tion, sweats, tremors, mcreased nervousness, and 
emotional instabihty This group of symptoms 
we regard as evidence of autonomic overactivity 
and an accompaniment not necessarily indicative 
of thyroid overactivity It was present m some 
of the non-toxic cases, particularly m those pa- 
tients who were subject to dyspnea on exertion, 
or were troubled with the menopause Exophthal- 
mos was seen m only i patient (Case 6) and was 
moderate m degree The basal metabohc rate 
was raised m each of the patients, the average 
increase bemg -t-30, m i patient it was over -t-40 
Pressure ejects The early manifestations of 
pressure are usually referable to the respiratory 
system, owmg to the close attachment of the 
swelhng to the trachea Dyspnea on exertion is 
probably the earliest and most frequent of these 
symptoms and is due to the diminished respira- 
tory exchange, an effect which is consecutive to 
the narrowing or fiattenmg of the trachea or to 
its dislocation from the midhne It may be pres- 
ent for some months or years without having given 
rise to much disturbance or without gettmg very 
much worse As a rule, however, it progresses 
steadily part passu with the distortion of the 
trachea and may ultimately pass into a more or 
less continuous form of breathlessness At other 
tmes the process may be more acute and attacks 
of ^thma may be simulated, beco min g assoaated 
m long standmg cases with chrome bronchitis and 
emphysema Indeed, this asthmatical simulation 
IS so real that the possibihty of mtrathoraac 
goiter should be borne m mmd m the diagnosis of 
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every cue of uthma mhich conunenca In mWU 
life Another type of reipfamtory dfsttniaocc, 
which n not tmcoDUDorL bat which b »Urt very 
typical of the cflicrdcr b that which b refened 
to by the patient u a “choking (peU. Thbcoo- 
tbts of an attack of acate dnpoea which b alwayi 
\TTy dbtieaaing and may be fatal It b doc to 
rejplratocy obttractloo and b often predpiuled 
by a twbt of the head or «hnnaf movemoit, or on 
down fo that the patient after a teams 
to avoid those mermnenta, or that pcsltko, which 
ei p at ence teaches him are liable to pro du ce an 
attack. Sometimes, the pattent Is aJfected during 
sleep and may die from location withoot recor 
erlng consdoosnesi The goiter ploogcamt, b 
\-eij apt to be associated with “cniln* tp^ 
becaose of HkeBbood of the awefUng to become 
impacted In the thoracic inlet during one of Its 
pertoiflc cjrurilooa. In the prese nt of to 
cases, there were 17 IrMtifwm of d vipuca 7 of 
which were nb}ect to choking fpdis, and one 
wu an instance of goiter plac^eant. Cough b 
anotha symptom which, aJthcmj>h leas frequent, 
may become very pKtmounced. It b osnaUy of a 
(fry natme tad b doe to an bLafaflity to expel a 
small cnllectioo of mocui wfahh lodges h^hWt the 
obstracdocL Orcaifrioatly it ma) be the sole 
symptom for sane time u In Case 8 la which a 
(Mgnosb of phthaa wu made but mere often, 
it b found in asaodalloo with dyRNKB. The com- 
blnatwn of dyapoesL, congli, and cyaneeb may 
give rbe to thie view that the putleat b suffering 
with heart dbease Case 14. Cough wu a noUce- 
able symptom in 7 patients of pr esent series. 

Stndor wu noti^ in 5 cues and wu due 
apparent^ to narrowing of the trachea, bat It 
may also be due to a loss ol power of the tanmgeoJ 
abciactcn. In theae cases, the cough wonla prob- 
ably fkri OQ the brazen character which b so 
characteristic of certain anearbms of the aortic 
arch, ^lieii the rutirowing b doe to pressmr It 
may be so extreme that the airway becemea 
■trrvMf completely oedoded. In i in the 
present series, It became necesaan u a D£e-aaving 
metsore Co estahliih an issmedaCe arr passage 
Thb wu done by passing a catheter on^ 
brcsKboscopic vitl^ thrm^ the obstraetko 
when It wu found that ooly Uie amallest size lobe 
available would pasi, so that pure uayg e n had 
to be admlnbtmed whQo the patient wu being 
p repared f(» Immediate operatloQ. H o wev er a 
mtrw degre e (af weakness cf the recorrent laiyn- 
geal rterre, insoSdent to give tbe to symptoms, b 
by no means nncociiinoci. Tho b reaQy only to be 
expected u It is found In some o to 15 pm cent 
of normaHv sitnated goltms, and it b oa thb 


a cco unt that many torgcoos nwliVx R ^ good 
practice to mminr the larynx in all patints 
requiring thyroiderlomy Tbe presence ofhoajw- 
nesa or inspiratory stridor would definitely cw 
gest the possIbflJty of such a cocmQcitloa, but 
this wu not lioticed in our cases. ThefrcqoeiKy 
of nerve inwilvcinent hu been placed u bl;;* as 
i5perctnt{HirgIiii,i9J7) One insUnce hu been 
recorded cf bOatcial recurrent laryngeal nerve 
pab> 

belt to a disturbance of the respiratoty tract, 
it wmld appear that the esophagus b the moft 
freqocD t organ to suffer Dysphagia oenm abac t 
u freqnentJy u cough. It u not severe u a rile, 
except in those in srhkfa the gultm inshm- 
ales ItscH be tw een the trachea s pd food tube 
or more rarely paiKS b^livi the tatter structure 
which would tbm be c o m p r eme d timaltaneoady 
from the fmt and rear Tnb comphcitioa b wen 
more commonly in the cervical type of gacer 
particularly wbm it is situated upon the Im ride, 
nut it may also occur with the hitiathcracic type 
In a case of thb sort, the food tabe may 
sustain a sharp Idnk cr bend the cffnfcal a^ -ny 
pictures mg g es t lng the priw.ire d an esophageal 
dmrticQlaiD. Dyspha^may bowrra bccooe 
a promlneat featore when the gefter b canpfr 
cated by the (krekpoat ef a maBgiont change. 

ric ss tue 00 the venous msa may abo be 1 
marked featort b cstain cues, A retardatioe or 
d^nlle obatructioc to the flow cf blood frtm tbe 
upper part of the body b shown by the preaesce 
of targe veins b the n^ and in adranerd cases, 
a manLcd raffosloo of the head and neck. The 
preasure may be most marked on tbe saperier 
vena cava, when the goiter b deeply placca, bat 
more often cne or other of tbe tnnaidnate vdni 
soffcTS the most, Icadlog to dbtentloa of ooe cr 
both j Dgnlar veini, and in Kvere cases to cyanosb, 
and eves edema of tbe face. In most cases, twrw 
ever a mild degree of venoiaotttniciloobalwivi 
present and b ussslly quite virible to infra red 
photography (Fig 3) aJlboogh much Im so t 
the naked eye. Other fcatnres which may be 
regarded as fiinfral rarities occur In the coarse cf 
an Intrathonck gef ter and are tbe effects cf pres- 
sure 00 the thoracic duc^k*^^ ^ chjlo- 
thorax, inequaBty of papfllary cpct nct ioa fren 
distnrbed lympatheoc faincrvatkm, and ahera 
tka of the poise preswire. hcoe of the* rare 
featura occurred In any cf the proent series. 

DtACDTOtU 

In Ti-»-«r cases thb sboold not be (fllBcuh 

poariUEty of tbe coodit too b borne la mind The 

frtq«jicy of the totally Intratharadc gdter B 



WAEIELEY, MULVANY INTRATHORACIC GOITER 709 


very low, and, therefore, all other cases will show 
a cervical enlargement which should form a clue 
to the nature of the condition The development 
of dyspnea in a woman with a goiter, particularly 
if assoaated with a feehng of pressure behind the 
sternum, is very suggestive, or the onset of acute 
attacks of shortness of brea^ with cough, dyspha- 
gia or venous congestion of the head and neck is 
equally charactensbc The pomts to be noted 
upon exaramation are the position of the trachea, 
whether centrally placed or deviated from the 
midhne, ptosis or fixity of the larynx, mabihty to 
palpate the lower pole of the thyroid, a maneuver 
which should be quite practicable when the head 
IS flexed Its presence should be suspected in cases 
of thyrotoxicosis when the thjToid gland is not 
much enlarged in proportion to the degree of 
activity suggested by the symptomatology and 
also m those cases of asthma which develop m 
middle life or are associated with unusual chnical 
features The employment of roentgenology as an 
aid to diagnosis is almost indispensable for the 
confirmation of the diagnosis and for the difler- 
entiation of conditions, such as Hodgkin’s disease, 
aortic aneurism, thymic enlargement, and other 
tumors of the upper mediastmum, which are likely 
to give nse to difficulty m diagnosis 

OPERATIVE TECHNIQUE 

As the type of pathological change present m 
the mtrathoracic goiter is not one that lends itself 
to improvement by x-ray therapy, removal should 
be advised in every case The operation presents 
no great technical difficulty and can be performed 
under local anesthesia Those operators who 
employ this type of anesthesia consider that it 
avoids the risk of respiratory embarrassment at 
the time of operation and lessens the chance of 
postoperative comphcations of the respiratory 
tract It IS a debatable pomt, however, whether 
this statement is fundamentally sound because, 
m a bad case, much respiratory embarrassment 
may already exist and this is often greatly in- 
creased by the mampulations due to the opera- 
tion In the present senes, it was found that the 
most satisfactory type of anesthesia was obtained 
by means of an mtratracheal tube long enough to 
pass below the obstruction, the exact position of 
which could be ascertamed by means of the 
bronchoscope Apart from ensunng adequate 
respiratory exchange during the penod of anes- 
thesia, this method has the additional advantage 
in that the tube serves as a guide to the position 
of the trachea, a pomt about which it is important 
to be sure At the same time, if the sternum 
should require to be spht (this was not necessary 


in any of present senes), the procedure would 
occasion no further inconvemence to patient 
The usual type of collar incision was employed 
m all cases and was found to be sufficient for the 
purpose In general, the first step of the operation 
dealt with the ligature of the mam artenes to the 
gland, because it is known that the intrathoraac 
portion denves its blood supply from these ves- 
sels It IS usually simple enough to ligate the 
arteries to the upper pole, but the mfenor th3T:oid 
artenes are often not so accessible, as they may 
be buned beneath the mass of goitrous effiarge- 
ment However, having efiected the control of 
vascular suppl> as far as was possible, the next 
step consisted m the resection of the cervical por- 
tion of the lobe from which the goiter appeared to 
ongmate, so as to enable the mfenor thyroid 
artenal supply to be controlled more effectively 
Any connection of tumor with the opposite lobe 
was also divided before the attempt at enucleating 
the swelling was made In this way the mam 
blood supply to the goiter was controlled, but 
further efforts were made to avoid the possibility 
of hemorrhage by removing the tumor tn iolo 
rather than piecemeal, and by takmg care to 
remain withm the capsule of the goiter It was 
found that m many cases the best way to accom- 
plish this was by the use of the mdex finger which 
would be inserted laterally or behmd the tumor 
and worked downward mto the thorax By this 
means it was possible to reach the lower end m 
about half the cases, but m the remamder this was 
not possible and blunt dissection by means of 
small pledgets of gauze was used instead In 
some cases, however, it became necessary to 
employ traction The danger m puffing is, of 
course, the possibibty of tearing an artery, so that 
care must be taken to see that it is earned out as 
gently as possible and that advantage is taken of 
any small bands of fascia which may be found to 
be attached to the goiter At the same time the 
danger of rupturmg or perforating the softened 
trachea and the close proximity of the recurrent 
laryngeal nerve on the left side must be borne m 
mind Possibly, in a difficult case, it rmght be 
preferable to spht the sternum rather than risk 
removing the goiter m pieces, but, as has been 
stated, this maneuver was not necessary m the 
present senes, even m connection with the three 
goiters which were completely intrathoraac If it 
should become necessary to spht the sternum, the 
gap m the bone should be wedged so as to secure 
the maximum benefit from the measure The con- 
trol of hemorrhage was effected by means of pack- 
ing, a method which was particularly effective 
if employed wi thin the confines of the capsule 
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la one of the totiBy latratLcndc cases, die deep 
attachments of this Ia}Tx nre efamped oB and 
lintared as is dooe In the removal 

oT a thymic tomor After the swefUog t)«rf been 
removed, the cavltv was Inspected by mirx of a 
good light and all Etleediog points were teaied off 
with tlu caatcTT Draioage was taed m aB cases 
for 34 hoQii, the dgirette type of dma being 

^hi» fnnaf iK^nl 

PttUftnltM crmfikatUiu After the coDlrol 
of bemoTTbage, the most immediate danger ctn* 
sists of the coflapae of the trachea, a compficadon 
which Is Hahic to follow any cpciatlati for gi^ter 
bot especially the faitiathorack: type on account 
of the A-gr w of dhtortkn and compresskn to 
whkh the trachea has bea nb^ected. As the 
area of coQapse may arise within the thorax a 
tracheotomy may not always be effective tmless 
the to btnbate throi^ the tracheal open 

ing are also avnflahle. Other possfbie comptftca 
dim are the occnrr en ce of medlasdnids, trsdtca] 
or esophageal ffstnia, laryngeal nerve pol^ and 
secoodtry bemonhige. At the some usat a 
th\Toid may snpervote If the padent is 

lode. There were DO oeathi In the present series 
of intrathorsde ^ter tltbou^ there woe to 
deaths b the touT tales of i *<5 thyrc^ectamlea. 


X The soitahlEty of the totos **total and 
“partial, as at presoit appGed to btrathoradc 
goiter, Is qtKsdanei In presmt day osan the 
term '*101x1 b appQed to that type of goiter b 
which the great er pardon of the swdlmg b ritnated 
witfab tl* thorax, and the term “partial," to that 
b whkh the larger portian ties onlside the thorax. 
With thb Domeodature It foliowi that many 
goiters will I» referred to as “total which, b 
pobt of fact, are not strictly so, aod others wQl 
be rriened to as “partial whkh are mainly cer 
vlcsl bnt which poaess a small extowico bto 
thethoeax. To o ver co cie thb difficulty It b sog 
goted that the term “fatrathoracic" thould be 
reserved for those goiters b which the wheJe, or 
the mM}ac pertioo fles wilhln the thmai sod 
should not be employed to destiibe those which 
are mainly cervical b type with a permanent 
retrosternal exteniioa. T^ limited applicstko 
would permit the dbtioctlon be t ween ^otal or 
compete, and ‘partial <x “bcomplcte to be 
made with faimesi and accuracy 

3 In a series of ,365 thyToidectocales, there 
were only x Instances b which the gdter lay 
entirely withb the thorax, and 17 b which the 


major portko of the goiter was btritboeacii 
These proportions are eipdralou respe^vdy to 
o sj per cent aod to 1 34 per cesiL There sere 91 
cases b whkh acme portion of the swellbg was 
pemonently retrosternal but as cer 

vical b type, their data have been excloifcd from 
ttih artloe 

3 Of the 30 cases which were thou^t to be 
btntbotadc, the operation specimen was exam- 
bed b sH Ic was found that the 
changes did not appear to differ greatly &od 
those which are fouu b cervical rdteri about the 
same age period. In general, tl« lode variety 
appeared to show, wib one czceptlan, cnly a 
mfld degree of activity aod the rmrinhr var^ 
se em to be disposed to show a mere advanced 
degree of those types of degencralioo which are 
not nncccnmoD b that type of goiter 
^ There were 7 cases b tlv series b which 
dconlte msnifcststioQS of toxicity were evident 
One of these was ccoipletriy btrathoradc, and 4 
others showed enty a ihgfat enlargement of the 
thyroid gland, pcnportlon, m per cent 

approximately suggests tnat the ne^|ueiicy of 
ihm toxic esses may be higher than b oomraCTily 
imagined but that thdr nmlfciUtiom art over 
thacbwed by thdr mere praBhmt mecbankal 
tfect^ It SM permits one to suppose that ea 
tab esses cf tnyrotoiicQsit, peomat afta a 
thynfdertasy may be dependot b a small 
propertkn to the presesa of an active btn 
thoradc extaiskc- 

5. The most coostsnt feature was dyspnea 
and the moat characteristic, the ue c im en ce of a 
dioUng spell. The former was noticed b 85 
per cent the btta b 35 per cent Other 
effects which were dependent mainly upon pres- 
sure on the trachea, the esophagus, or thecnrical 
veba, were presesit b about equal proportioni 
6 Treatment was itraightforwam and did not 
bvnlve a spBUbg of the sternum b anr of the 
There were DO postoperative CDtnpliatlcos 
and the patients did well b tlL 
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THE TREATMENT OF CARCINOMA OF THE COLON IN 

SMALL HOSPITALS 

CHARLES C EADES, M D , F A C S , Detroit, Michigan 


T his report is submitted for tlie purpose 
of analysis and stud}’’ of cases of carci- 
noma of the large bowel treated surgi- 
cally in an open staffed small general 
hospital and to make a plea for group study and 
treatment in the hope of improving mortality 
statistics The study covers a series of 49 cases 
of carcinoma of the large bowel, treated o\er a 
period of 10 y’ears It is obvious that this study', 
when compared with reports from larger clinical 
centers where colon surgery is under the control 
of a small specialized group, has no \ alue except 
disclosure of end-results in such cases when pa- 
tients are treated in the small hospitals 
The literature concerning surgery' of the colon 
is shockingly' barren of studies of this ty'pe with a 
few exceptions P C Morton, W F Gcmmcl, 
C Rosser The writer feels that m the small gen- 
eral hospital tlicrc is great and urgent need for 
lmpro^emcnt in the care offered to the patient 
with colon cancer It is only too obvious that he 
IS not getting the same opportunity as is the more 
well to do patient (or indigent) in the large 
clinical centers 

Clinical aiialv’iis The series of cases anahzcd 
comprised 49 in number, and tlie patients were 
treated o%er a 10 year penod by ii different sur- 
geons A statistical break-down of this small 
senes discloses notliing that has not been pre- 
\ lousU reported as regards distribution, age, in- 
cidence, and prc\ lous saanploms as elicited from 
the past histors An analysis of the past his- 
tones discloses the usual incidence of pre\ious 
treatment for hemorrhoids and a high percentage 
of preiious abdominal operations 
Sttrcical maiiazctiictil Tlie thoroughness and 
adherence to detail of the pre opcratiao manage- 
ment appears to ha\ e been grossK influenced by 
the economic restrictions imposed ba the cost of 
hospitalization The aaerage number of daas of 
prcoperatuc preparation was 43 daas Pre- 
operatne jientoneal \accination was used in 3 
cases No doubt the dclaa on the patient s part in 
seeking surcical aid for carcinoma of the colon has 
been influenced b\ economic factors m the same 
manner in which tlicrc has been a zo per cent in- 
crease in surgical dclaa in appendicitis This has 
been pointed out by Kclh 


In the senes there were 28 electu e operations 
performed Deaen patients died within 16 days 
of operation, a mortality of 38 per cent Peri- 
tonitis, cardiac failure, pulmonary' embolism, sur- 
gical shock, and pneumonia W'ere stated causes of 
death, m order of decreasing frequenev Nine 
were discharged from the hospital Three were 
untraceable One lived 2 years, i, 14 months, 
4, less than i y ear Generalized metastasis caused 
the death of 5 Intestmal obstruction is reported 
as the cause of death of the other traceable cases 
At the time of this study', 2 had sur\i\cd 3 
years, 2, 4 years, 2, 3 y'ears, 2, i year At the end 
of the 3 y'ears, 6 patients were li\ing and well, 
33 per cent 

Eight patients were admitted to the hospital 
with acute intestinal obstruction Laparotomy 
w'as done w ithin 24 hours w ith a 62 5 per cent mor- 
tality', death being caused by peritonitis and ob- 
struction, or peritonitis alone It is m this latter 
group, that the wnter feels there could be the 
greatest lmpro^ement in pre-operatne manage- 
ment, namely, non-surgical decompression ma- 
ncuaers with the Wangensteen apparatus or the 
Abbott-Johnson intestinal tube Particular at- 
tention should be directed toward establishing the 
water balance of these dehydrated people The 
situation IS seldom sufficiently urgent to preclude 
the determination of the carbon dioxide combin- 
ing power of the blood The chloride lc\el can 
easily be brought to normal by the administra- 
tion of gram of sodium chlondc per kilogram 
of bodv weight for each 100 milligrams that the 
blood plasma chloride lc\ el has been depressed (i) 
Of the greatest importance is the use of blood 
transfusions before operation 
In II clcctnc operations upon the left colon, 7 
different tvpcs of surgical procedures were at- 
tempted Thirty -six per cent died v ithin 1 6 davs 
In S elcctixe operations on the right colon, 0 dif- 
ferent tvpcs of surgical procedures were earned 
out with an immediate postoperatnc mortality 
of 63 3 per cent Twehc different tvpcs of sur- 
gical procedures were done in clectixe operations 
on C patients w ith carcinoma of the rectum Two 
died within 16 da\s of operation a 33 3 per cent 
mortality Four died yvithin one year, a 63 per 
cent mortabty 
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Six mtloiti witb rectal audoocna were treated 
by raokfllimpy Ooe patient died of pedunlhs 
foOowlDf perfontiim of the rectum by tM radium 
appBcator Ooe died of artcr k aeli ao ttc bean 
i6 dayi after radiation tbenpy vaa be- 
gun. Ooe Ii DOt traceable aod tbe other (fled 
iritMn 3 ycari. The immedtate poattfaerapy mot 
tably m t6 per cent, a probable loo per cent h 
3 yean. 

In this partkolar type of hospital, any attempt 
OQ tbe pan of tbe attend fnj aorgEtxi to advocate 
a group itudy and a careful pre-apaatK-e prepa 
ration, b often fate r^ eted ^ the patient aod 
mote frequently by tbe redathnea, aa a kadma 
up manotver to milk the patlimt of zoooey” 
It b ob^ioci from coDception on the patknt a 
nut that the av'erage itasdard of care to Detroit 
Q rejected and the mrecoo s attempt to offer 
them aomeihlDg better n mbfnterp^ed. Not 
the least Important amoctt the factora retarding 
aofaitloa of t^ problem b ^ bch of co-operatlcn 
and erpdt de corps aiEMOg the staff mcmocra. 

That the enviable coortality itatbtki of the 
larger cltn^l ceaten are the direct iwnlt of 


spedallied management b quite evident. Ooe 
hundred colon resectlocs at tw Uayo (Ttnlr wee 
carried out with a mottallty d 16. ji per cent (5) 
Eighty five colon resections ime p^onoed at 
Peter Bent Brigham Hospital vith a mortabty 
of 17 S per cent (5) No lumsu t em ent can be 
expected In the «m^l hospital held tmtll ooe quaB- 
&d la rg e 00 who b partlojlariy interested in colon 
surgery b peimlttri to treat or at kast mpci i b e 
the treatment of all patients with cancer of the 
coloo who come to tm hospftal for treatment by 
0 ^ The occatlooal operator should not be 
(operated. 
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RESULTS OF TREATMENT IN ACUTE APPENDICITIS 

HERBERT H DAVIS, M D , FACS, and CHARLES W McLAUGHLIN, Jr , M D , F A C S , 

Omaha, Nebraska 


T he treatment of acute appendicitis is 
not a closed issue It is generally agreed 
that immediate appendectomy is mdi- 
cated in early non-ruptured acute ap- 
pendicitis However, opinion is divided in regard 
to the question of surgery in the ruptured appen- 
dicitis case Some favor immediate operation m 
any stage of the disease, while others do not be- 
heve m operatmg when there is diffuse pentomtis 
In order to answer this and other questions, we 
have studied the results of cases at the University 
of Nebraska Hospital for the 7 years, 1932 to 
1938, mclusive, and from the private practice of 
one of us (H H D ) from 1928 to 1938 At the 
University Hospital there were 650 cases, 117, or 
18 per cent, of which were ruptured when first 
seen In the pnvate practice there were 313 cases, 
of which 62, or 20 per cent, were ruptured when 
first seen This made a total of 963 cases of acute 
appendicitis studied So called chronic appendici- 
t^ and subacute appendicitis were not mcluded 
m this study 

Acute appendicitis may be classified as follows 
(i) non-ruptured, (2) local spreadmg peritonitis, 
(3) diffuse pentomtis, (4) abscess, and (5) mon- 
bund 

Group I, non-Tupiurcd Of the non-ruptured 
cases there were 252 m pnvate practice and >532 
at the University Hospital, totallmg 7S4 Tlie 
mortality was 2 in each group, or 4 deaths in all, 
which was a mortality of o 3 per cent 

GROUP I — NON-RUPTURED 

No Dcatlis Per cent 

Private 252 2 08 

Uniiersitj 532 2 04 

Total 784 4 os 

If e\ cry patient with appendicitis were operated 
upon before rupture, the raortahty of the diagnos- 
able cases would be held down to approximately 
the figure m this group, o 5 per cent Therefore, 
the campaign both to the public and to the medi- 
cal profession for early operation should be vigor- 
ousK continued 

Group 2 Local spreading pcritcuUis This 
group included the early ruptured cases with ten- 
derness confined to the lower nght quadrant of 
the abdomen in vhich, at time of operation, an 
exudate was found near the appendix and some- 


times m the nght lumbar gutter and/or m the pel- 
vis Most of these patients were m the second day 
of the attack, a fan: number were m the third day, 
and a few were in the first 24 hours These pa- 
tients usually had a temperature of 100 to 102 de- 
grees and had more tenderness and rigidity than 
the non-ruptured cases These signs also covered 
a httle larger area but were stiU confined to the 
lower nght abdomen These were the early rup- 
tured cases and at times it was difficult before 
operation to be sure whether the appendix had 
ruptured or not 


GROUP 2 —LOCAL SPREADING PERITONITIS 



No 

Dura 

UOQ 

Hospital 

atay 

Temper 

ature 

Leuco- 

cytes 

Deaths 

Per 

1 cent 

Pnvate 

34 

d 

Ip 

J005 

31 500 

3 

6 

XJmvtraity 

50 

3 3 

33 

1008 

17 880 

3 

5 I 

Total 

03 ' 

3 I 

31 1 

100 7 

18 040 

s 

5 4 


TreAtment consisted in appendectomy tntiout drainage in 3 appen 
dectomy with drainage in 70 and drainage only with appendectomy Uler 


Deaths in pnvate cases were due to secondary hemorrhage m i and 
pulmonary embolus in i In the XJnivcrsiO Hos^tal cases were due to 
diffuse pentomtis in 3 instances 

Of the 34 pnvate cases in group 2 there were 2 
deaths, but neither was due to pentomtis One 
patient whose operation was performed out of 
town died on the sixteenth day of secondary hem- 
orrhage, and the other on the tenth day of a pul- 
monary embolus Of the 59 University cases there 
were 3 deaths They were all due to spreadmg 
pentomtis 

The most common treatment was appendec- 
tomy with dramage The pentomtis completely 
disappeared m all but 2 of the surxnxung cases, 
each of which developed an abscess that had to be 
drained 

Group 3, diffuse pentcmtis The most senous 
cases were those of group 3 hlost of these were 
seen between the third and fifth da> of their at- 
tacks, although they occasionaUv arose a day or 
two before or after this time The conditions m 
these cases were much more sc\ ere Commonlj 
the temperatures were 102 to 105 degrees, theleu- 
coc3’tosis ax eraged 21,000, tenderness and rigidity 
extended beyond the lox\ er nght abdommal quad- 
rant, and the general appearance -was tj-pical of 
pentomtis cases 
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Tbe m ah od of ttatment b thl* groop b de- 

Same Birwoc* *dviK fnnuK^e cpei» 

Iko wbflc othoi do not openle until the B^inp- 
tom* dear up cntirtlj’ later dninbg tbe abaccaa. 
At tbepmacDt time probab}^ the majority ol tat 
fecQS art opciatierg ID tbeae can u »ooo aapoa- 
•Ibte aflCT they fim n them, bot there b an Id- 
gtt^ t^^tnnnb er who delay opoadoo at ihb aUge 

1q ttodyliif tbe diffoae poftonltii wa 
hare dhrld^l them Into those with ear^ opezadoo 
and tboae with delayed treatnwnt. tfe to 1933 It 
waa the practice at ooedoM ; to operate 

hnmcdlatelj at thb atage. In ihb group were 11 
8 of wbocQ died, a morlahty of 73 per cent, Shce 
then with delayed operaticD he baa v—d 7 
caaea with only i death, a mortality of only 14 per 
cent. Tbe patfent who died a qaeatboute 
diagDotb aa then had been a much more acute 
ocaet and modi more rigidity than aaa for 
if^xndjdtb. Eowrm aa aatopay aaa not don^ 
It leemed on^ titr to bchtde |n tbe ata 

tbtica. Tbe Unfrmfty groop, treated with tonue- 
dMte openoicn, bad t dAtba la 6 oaea, a mortal- 
ity of 33 per cent With delayed operation, on tl* 
other uod, there mu t death la 7 caaea, a toor 
uQtyof upercent Tthin both groapa together 
tbe mortillcT with tnune&te opgattac waa 60 
per ceat, and wrth debyed opaitiao it waa only 
14 per cent 
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Of tbe to deatha following ImiDediate opera 
rirm, iJI were dne to pentocutia, and in at kiW 3, 
thjeie were metaataUc inlectkina, ibowfog thu 
tberehad bees arpticzink. 

When we ipeah c< delayed operation hi these 
we do not wish to hnpJy that thb impnrre- 
ment of resoUx can ^ obtimed lin^y by letting 
the patient alcoe. Tbe detalla of management are 
excmCngly important. Ibe gaatro^testinal 
tract b gira absolute rest and » decompiesacd 


by uae of gaitric faction. The fioid b 

caref^ maintalcwd. We no longer fear giving 
aedativm aa It haa been abown tiwt morptloc 
does not facreaac dbtentlon and actually tthno- 
latea p erbtabb, AH of tbese padenti, after re 
coveriag firm tbe peritonltb, are sent boac wlti 
uatroctloci to return In to weeLa for mbeequ^ 
appendectofnj* 

Of these ? caaea with debj-ed operatire treat 
ment, i efleo, 4 developed an absem that had to 
be dr ained, tod a rr ccjv PT t] wilhcwt reiiiaJ ah- 
ictaa. However in ooe cf these two, becauac ef 
too early ope ra thT Intervention, vu 

•taitfd Dp again, and a pehric ahacere devekped 
bier In view of thb caac and one other in which 
aj^wadfctoniy waa dooe a Dttle too early after 
peritflniib, »e dehnltelv advise wahJeg at least 
a months and preferably 10 to ta weAs before 
performing fo to equent ajqjesdectonjy In only 
CDC of these cases was tbe appendix foond tlocabed 
away la tbe remalalire cases h waa a dcmlte 
menace. Thertfore altboi^h we recog nl re that 
an octasknal appendix wHl be deatre^rd by tbt 
InlVirmnation, it arena best to idvbe appendre 
iccDybaDpalkau e to is verb after tbe acstc 
atfiH. 

CcocarTfaif with tbeexperinaiUlwciihQnpei- 
tonitb, these resolti bdiate that debyed open 
tioo b tbe tmtmfPt of choke io diffose penoetl- 
tb. It haa been tboogbt in the past that, ms 
tboogh tbe mertahty was h^ we ibonVl operate 
to gnt tbe pfldest hb cats' fh«nc ^. We orost 
ebann out vlrwi and rtaliae that masterful b- 
actMty,” aa Dearer has ex pi ea se d it, wd ave 
Buny of these lives. In other words tbere b a 
mortality of treatment aa weD aa a mortality doe 
lotbedbease. 

4 aboxi. Localized ahacess If present 
ujoally occuis after the ilzth or Kvcnlh day of 
the Xhe ‘•• w in tVit* group for 

atatiatiis wen those In which patients had thb 
ctzadftice at adazbabe. Jo addirioc then wtrr 
those of the diffuse perltcnitb groop which bter 
dmkpcd abacem A pdrk abscoa was wo- 
pected a, after aoeoc fanprovement, tbe tempeta- 
true and lencocvtoib rose, a dbirbca derekeed, 
and a mass ctnid be fdt by abinrufral, Ttg aal, 
orrecUlexjunbtatiaiL If tbecnnifltiongrewwc** 
with no dbccmlble ahsoaa, a fluoroscopfc cxasii- 
oaticD or x ray plate was ande to dbeem the pos- 
lOdlity rf a nbphrenk absceaa. If fcamd In tbe 
right peateriew area, the canal locatiao to tb^ 
cases. It waa dismed by resecting the right twelfth 
tfb and opening the space exmprftcoeally ** 
stage, tie procrdiue which baa been described by 
Alton OdaocT 
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3 onl^ln .8 ca5« "Tth i death 

Of the so cases of abscess studied, there were 
deaths all m the University Hospital senes I 
\ oUhe^ an appendectomy r\i^ done as weU ^ 
dminlgT In 2 of these 3, the breaking doy,m of 
S abfeess rvaU to reach the appendix resulted m 
S r<?S the infection and produang a fatal dif- 
fusrSonitis We advised, therefore, to open 
the abscess extrapentoneally and not to remove 
lie append unlL it P'as eas.lv acccssibk mi 
the abscess vail was not broken through by the 
nroeSme An abscess at the right lumbar gutter 
Sd be approached by a McBumey incision, the 
mass found before the pentoneum was opened, 
and then the pentoneum opened where the mas 
was in contact with it A pelvic abscess could be 
dramed through the vagina or rectum H an m- 
cision was made and no abscess found, the pen ch 

neum was 
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SUiIiUP\ A'.D CO' at ^ 10 ' ; 

1 The commonest cau'cs n' ('o '1 , .. 

appcndinlis arc purgation and p’-r/-', t -• 

2 A statistical stud\ is gi\cn t'' 1-0 r ' , 
pentomtis, sccondart to acute aj 

3 A patient vnih a non nip.ur'd ur it ^ . 
dicitis, usuallj seen in the lirst du c' 


aicius, usuaiij seen in me lirst rtu c , ,j , « v 
attack, should have mimcdia'e an y-' ' - 

4 The patient vithlocaNprui' rlj,.' , 

rough the vagina or rectum u an m- usually seen on the sixond dat , or r^r j - 
made and no abscess found, the pent<> the first or third da>, .hojld ha t 1 , 
opened and the abdomen was explored appendectom> Most surgeons alo us d- - -1 
carefully and gently If an abscess was then 5 InpaticntswnAdiGu.eiKntr,-, . _ ' 
SS, the mciiion could be closed and another monly seen from third to C.th 6.^ 
one made m a location to reach the abscess extra- that in those treated 

Moribund palwils No discussion of operation ,t was oil. 

the monbund cases is necessa^ Four of the 5 

. .1 _ TT TJiicrutal TvPPfiiGSS 


iium inira lo tilth dn 

that in those treated bj ur.ryl a ^ “ ''' 

morlabty was 60 per cent, ? hii* v, ' - 
"'"Group 5' Moribund patients No discussion 01 by dela>cd operation ,t was oil. 
the monbund cases is necessary Four of the 5 6 Abscess, which usuallj tales6r- r/''’^^ 

Sses were at the University Hospital Needless to form is best treated bj dra^- ' 

To say all of the patients died irrespective of used not to break down the ab ^,7^’ I'' ’-g 

treatment ^ P'^nloniir, ' ' " ^ d thi , 


INFECTED ECTOPIC PREGNANCY 

Infected Pclcic Heraitocelc 

a C FALK, M D F-A-Ca, Mod GEORGE BUNICK, MIX, 
New^orit, hew Toric 


S UPPURATTO V compjfctffaig ectopfc preg 
oancy bu kng been recogoM u tclia* 
kil entity Ihinng the bit centw; lUi 
compl^tkn seetos to hive been {reqoeDt. 
^ ith tbe aarmt d immediate em e e ry in ectopk 
prT:p 7 iiao it bai beeooe nit tnjt it Ku not 
entnriy <Ii«ppetitd b e\-Vitnced by the lacl tbat 
lo DUO al infected peMc hcmatocefe have brai 
teen od the vards ot a large dty botpital and m 
private practice by the aenktr aatboc (H. C F ) 
within UK past 8 yean. 

lo cootiait with the rather (uQ dtwawino found 
in the older text boohs, Quny of the modem boohs 
do Uttk more than emtioo that this compGcaison 
may occur and advise cofpotatny as tte treat 
meat of choke. A aomber of ease hUtorfeshavs 
beta po bibbed. 

Lawsoo Talt. b SS8 did osKh to darifv the 
fyndfome of pendc hemaunk by tnijsring tmt It 
was thnyiiecoodaxy to ectopic pregoafiCT tVbOe 
de^te or pratusp^^ hktololpcal evidextee of 
extri-Q tame pregnancT b preses t la only 5 of tbe 
lo cases of Infected baailocele to be reported, it 
Is felt rKu penbsUy all of them Qlttitrmte np- 
poiatloQ occnrrtna la ectoptc pcegnancy lo^ 
much as the uncfelyiiig palhokc of the two 
owditioDS b essentfaDy shnfbr Le. tnlection of 
encysted blood with or wiiboal a fettis, U b 
bdieird thst antQ a larger number of cases are 
ohsert^ the two mav be oonvadendy dtsnused 
together partlcnlariy from the rfcwpofot of djag- 
Diab arid management. 

KXIOtOOT AJCD MniOCDCEail 
It b not pcrtiDenl, al ihb point, to psesent a 
awqn of tiK etWogy of ecto^ gestatko as this 
has been dbcutsed ebcaboe Cii) Of faitciest, 
however b the orijm and the paibogeneris of 
the Infectian. lawsoo Tilt voiced the opinion of 
the gynecologists of hb era when be stated that 
■invist aB ol snpporatim in tubal nreg- 
nuTM-tx occurred in those which had ruptorea mto 
the broad bgameot He described coc btstaocc of 
scppaiative intraperilooeal ectopic ptegnancy 


bnt belicvtd It to be rare. Berry Hart, faj 1893 
described two aatop^ cases b which acittil sec 
tk»s ipparently coohimed lawion TsJt s view 
The expbruticQ advanced was that t^ gats 
tkm] aac was closely tppfied to the rectum with- 
oot any iDtervenlrw p^tooeum, and thertfoct, 
oeganbms could casuy paa from the r e Una to the 
hematoma, thus causing cnentiHlT an extra 
peritoocal absem. Tha view has oeen esrried 
down In meat of the mocographs of today, but h 
b probably an infrequent pathaay of m eel loo. 
InualigsnuTitaiy rupture occurs so bfremently 
fn) thk It seems dimeoh to arroent for ah caaa 
Msuppuratko in this manner 

SscQo da ry Infectioo from the Intesdses nay 
pco dc ce alwetss fonsatioD In an Intnperitccetl 
hmauofe. AJlhoogb thb b difficult to prort, 
the rec o very of latsstlnsJ flora— colon Dadni 
ftaph>'iococd b coltures tahm Irtco the Infected 
bcsQatocele b hJsh^ suggtsUre (Cases 3 and 6) 
lf.f«uVm with tM typbead and pantyrhoid ba 
dDos has been report^ (t t 6 ) Wectkxi by the 
gooococcus may be responsible (Case 10) Tubal 
pregnancy usually ocmri daring the chroaic or 
oealed phase cf nh’fngi t b — ‘Tolbniki salphigl til. 
However ectopsc pregnancy may occ ur during a 
healing nJplngltb, althou^ the goDonbeal Inflam 
QauoD has not yet enlbtiy nbaided ( 6) 

In Cases i and 8 a hbloiy ef recent utenne 
interfexaice periormed at another lastituike was 
obtained. Inasmuch aa al) tense cavities are 
Infected following a curettage, and leiiauie of the 
time relatiooship it seems htir to osome that the 
curettage was iIk nnwiiting source of Infection. 
AKhou^ the hbtory of manipolaticn was elidted 
tula Tt probably o c eurred more eftm. \tllar 
ion Hospital. e%Tda»ct of attempted aboruen b 
oftm found In ruptured ectopacs. /strewSmsr 
asox pdaUan is pre^aHy tJu m*tt n jk 

swrs cj Mjtctim m a nf/nnUnj /efric kwJ 
toerf*. In thb serio tbeie waa no instance cl 
tnfectiaD aecoodary to a bsetemra. 

BTltTTCntATOaOQT 

The lymplonu are cooMtlbJe first with an 
ectopsc pregnancy loDowed later by signs of sop- 


That CM* fcat« err tiwarf ■ t-t, U 7 -*W 

J-VJ. « SJ w 
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puration A typical case -mil give a history of 
amenorrhea vath perhaps the early s3Tnptoms of 
pregnancy Suddenly there is an episode of pam 
associated with irregular vagmal bleeding This 
may be mterpreted as bemg due to an mcomplete 
abortion, and curettage for diagnosis or therapy 
may be done Subsequently, the patient complams 
of pam m the abdomen, fevenshness, chills, sweats, 
and exhibits a septic type of temperature curve 
On exammation at tbs time, the abdomen is 
distended, tender, and a mass may be palpated 
On vagmal examination, utenne bleedmg is found, 
rangmg from profuse dark-red blood to browmsh 
spottmg When the uterus can be felt, it is en- 
enlarged and soft A tender mass contmuous with 
that palpated abdominally is felt to one side or 
behind the uterus The temperature and pulse 
are elevated and septic m nature, constitutional 
symptoms of suppuration exist 

Laboratory findmgs are essentially those of 
hemorrhage and infection Some degree of sec- 
ondary anemia may exist, the leucocytes and 
polymorphonuclear neutrophiles are increased 
with a shift to the left Sedimentation rates are 
usually rapid The Aschheim-Zondek test is of 
httle value as fetal death has usually occurred 
some time pnor to infection Decidual tissue 
passed per vagimm is strong presumptive evidence 
of extra-uterme pregnancy (Case 2) 

In the atypical case there is often no history of 
amenorrhea, nor of any sudden sharp pam to m- 
dicate previous tubal rupture Frequently, the 
patient does not distmguish between the pam of 
the rupture and that of suppuration and describes 
the pam as bemg contmuous When the infection 
occurs almost simultaneously with the formation 
of hematocele, the history is bnef and m one case 
was less than a month m duration When sup- 
puration of a secondary abdommal pregnancy 
occurs, the history is of several months’ duration 
Most constant is a history of continued irregular 
vaginal bleeding 

The fever is not always septic m nature How- 
ever, some elevation of the temperature is always 
present Fever, m the presence of ectopic preg- 
nancy IS not pathognomonic of infection, as the 
absorption of blood in non-mfected cases may cause 
a low grade rise m temperature In some cases, 
the temperature IS high on admission, and over the 
period of a week, gradually subsides to normal, 
resembhng the temperature cunm of an acute 
salpmgitis 

The mass vanes considerably m size and con- 
sistency In one patient, it was desenbed as reach- 
ing the costal margm In another, it did not 
extend beyond the true pelvis It maj be hard. 


resembhng a parametnal exudate, although it is 
always unilateral and well defined It may ha\e 
the shape and consistency of a tubo-ovanan ab- 
scess Occasionally, there is so much encapsulated 
fluid as to give the impression of an ovanan cyst 
On mitial exammation, the uterus may not be 
distmguishable from the mass, but careful exam- 
mation especially under anesthesia, wiU show the 
uterus to be separate Symptoms of a partial 
mtestmal obstruction may be found, these are 
usually due to an associated paralybe ileus 
In those mstances in which the fetus has grown 
beyond the fourth month, hpiodol mjection of the 
uterus followed by x-ray wiU show the fetal skele- 
ton to be defimtely outside the uterme cavity 
(Case s) 

DUFERENTIAn DIAGNOSIS 

As has been mdicated, the symptomatology of 
mfected hematocele is varied However, “one 
cannot make a diagnosis unless he is aware that 
the condition exists ’’ There are no pathogno- 
monic signs or symptoms, but the total chnical 
evidence leads clearly to the diagnosis 

Perhaps the most confusmg condition to be 
differentiated is that of the mfected abortion 
Both patients giv e a history of amenorrhea, bleed- 
mg, and abdommal pain followed by the develop- 
ment of a pelvic mass The temperature curves are 
stnkmgly smular However, postabortal parame- 
tritis IS usually a bilateral mfection Its Irauts and 
borders are not well defined to palpation It m- 
volves the rectovagmal septum and produces a 
“true frozen pelvis " In hematocele, the mass is 
unilateral and has well defined limits, the uterus 
on careful exammation is distmct from the mass 
and is not “frozen” m by mduration Usually m a 
well developed postabortal parametntis, utenne 
bleedmg has stopped, m the mfected hematocele, 
bleeding persists Should an mtraligamentar}" 
pregnancy suppurate, the differential diagnosis 
from parametritis would be extremely difficult 
except with a most typical history 
The physical findmgs and temperature m an 
infected pelvic hematocele may resemble those of 
pyosalpmgitis or tubo-ovarian abscess (Case 4) 
I^en the history of sudden pam is lacking, the 
differential diagnosis may be very difficult or even 
impossible Any irregular vagmal bleedmg should 
lead to the thought of an extra-uterme gestation 
When a considerable amount of encysted fluid 
is present, the diagnosis may be confused with an 
mfected ovarian cyst (Case 8) Contmued utenne 
bleedmg after curettage, the development of fever, 
and the sudden onset of a cystic mass should make 
one suspicious of an mfected ectopic 
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An Infected fibromyomt or infected ibcrtioo In 
a fibroid nterus may proent diajiioatir HlffifnitLx 
bnt In ouej oi infected ectopic prmaztey cajcM 
eiamlnatlcc under aiwiitbexia vfil dcmooctrate 
the lack of coocectloo between tic nteroi and the 
tuiDcr 

In ibort tie f^mptocos and ifros that nuy 
arlje can and do reairmble tioac <3 any type of 
peMc mfectloQ Bv keeping the eyndroiae of 
Infected hematocele m mfawl, careful n'ahatloD of 
the iutoi^ and phviical lignt wQl nggest the 
proper dia^oai*. 

TmzA-nttjrr 

The dlirnntti of ectopic pregnaiwy and lU eariy 
operatkiQ it now carried out In a hi^ prcportjao 
of Clin. Bat there wriD ahta>'t be a few naei 
that cKape early opezatioD and form a fertile loO 
for copparatkai. AlamanagemcDt of ibote case* 
rain the mortality of ectopic pregnancy am* 
tiderably iltny of theae cam are not rea^nUed 
as Infected ectcpic pregnancies and death b 
ascribed to peh-fc abaceti, lepris, or peritocitb 
wbereaa the mortAlity of simple ectopic preg 
nancy b from i to per cent, that of Infectra 
ectopic prefnanet b » to jo per cenL 

Fortunately t^K hematocele becocKS encap- 
nlaied before Infection occurs. It b. therefore 
necessary to recognise that an Infected oemaiocde 
contains rlrulent organisms tn ae ideal culture 
medhiftL, veil wnUed c£ and that the escape of 
thb pus into the pentooeal ca\*i^ may result In a 
geoernl pentoului and death, rroici observation 
of cases in the non-opoathe era It ts knowu that 
these s b s ce is fs point most comnwoly toward the 
rectum, ragini, and abdominal w^ fisluhnsdb' 
charge of fetal remnants througfa these organs was 
i-rgnmnn In csscs pomting tow ard the abdnndnal 
wiril, the capsule of the encysted fluid beccanes 
m er g ed with the parietal la>-er of peritoneum so 
that these abscesses can be opened without enter 
Ing the free ca\-lty — a aranratance whiefa maj 
ha\e gKTn rbe to the mrirskwi belief that aO these 
mfected cases are pahnarfl) extiipcritoceal In 
origin. Simllarij when the abscess points toward 
the vagina or the rectum, its wall ruses with the 
be en d peritoneum overlying these organs. Thu 
fusion with the peritateum b a natural attempt to 
“wall the infected hematocele and should not 
be dbturbed at operatkn. 

INTien the abscess bulges into lie arina, coi- 
potcBi) should be done. Thb drams the bitia 
peritoneal sbscesi but does ot dbnipt the adbe 
sions forming the oppa wiH and ibarbj pmenti 
cootaminalloo of the general peritoom cavity 
If boDcnhaglc pus b found, no further Kugeiy 


should be attempted. In two large series reported, 
cf i8 patlcnU treated by coJpolaiiy c»Jy i died, 
as compared to 7 deaths b 17 cases operated 00 
tiassabdocninally (i^ si) 

Frequently the infectrf hematocele, although 
U can be felt vagfaially rbes out of the pdris and 
points toward the abdominal wall In this etna 
tko drainage b moat efiectirely secured through 
the abdomen. A true citrapieTltoceal loguini] 
ypeoach b not ahravi feasflJc as b iberan by 
daises 1 and 7 m whkji it was attempted wiihoot 
saettsa luhiequent intraperitooeal drabage was 
iMctsaaiv Simple basan aitd drtimge at the 
pobt where the bfected me b adherent to the 
parietal peritODeum and abdominal wall b alt that 
ts n tc es saiy 

In aB the cases b which btra-abdominal 
drainage was attempted, adheslom were found 
b e t w ee n the wall of tM l^ectcd sac and the perl- 
tcaaenin. In the future should a perient present 
henelf, and no adbesioos esbt, a two stige opera 
tloD snriilar t that practiced for Vimg or Uver 
atacTsa wQl be cameo out La. ‘‘packbg down 
(0 or b(o the peril cenrm and bduon bto the me 
S4 to 4$ boors later after adbesious bare been 
created, thereby walfisg off the gene r al peritoeeal 
avlty from the bfectra mater^ Tus type of 
Iteatmest b not new ParTV &S7 adebed 
•titchbf the cyst to the b order 

to shut c£ the peritcoea] cavity 
The oh}ectkn to rimple fis-bVifi and dnbsgc 
has bees that ronvalesctsce b delayed and that 
the mass does not entirely dbanpear (to) Con- 
valescence has been proloored, but b thb scries 
there bare been no faltfilKS with bdskn and 
drabage and cc dbcbarR or shortly thereafter 
the p«ves woe eaenUiUy nonnal The port 
opeiatne l ect o ei Y aUboogh driajed, was fcis 
stormy than that foUowbg total cxctsicii. Should 
a be persistent and cause symptoms. It b 
pn— t^t lobsecpcnt to evanuitkai of the nis, 
secondary retncoal could be nfriy accompiiined. 

Total crlirpalion of the Infeclca bcmatocek by 
enterbg the free peritooca) canty can be tuccess- 
foDy sttompliih^ but b dangerous. The con- 
tents cf the cyst are sepue and any ipiD Irmtes 
gcnmlued peril oni lb. Ocoslo Da lh' tbcccntents 
^ tb« BC are sterile or so loir in nroJence, that 
•oillog does not produce fatal peritcadui- 

II has been loggested that b ibose patients ww 
are not too III, total ranoraJ mould tiraade sa/rr 
If defwvescerKe can be accompllsbed (9, 10) H 
b of falerest that Haeosermann who abo aig 

S ts waiting until the a/ebrfle stage reperts 5 
ths 10 o mfected ectopic prmanae* cipeTaini 
CO sMr«nfnen Ilomeicr in Case 4 which was 
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erroneously considered to be pyosalpingitis, and 
operation deferred until the temperature, sedi- 
mentation rate, and white count had reached 
normal limits, mtra-abdommal excision was suc- 
cessful 

At the present tune, it appears that complete 
excision can safely be accomphshed m selected 
cases, yet it is more dangerous, it is contrary to 
good surgical principles and it has a higher mor- 
tality and morbidity rate than does simple mcision 
and drainage 

In this senes, there were lo cases of mfected 
hematocele with 2 deaths, a gross mortahty of 20 
per cent Four of these 10 patients were treated 
by colpotomy with r death, a mortahty of 25 
per cent This death occurred m a patient who 
was monbund on admission and m whom autopsy 
revealed the presence of an already existmg wide- 
spread peritonitis 

Three patients were subjected to complete or 
partial excision of the infected mass One of these 
patients died, givmg a mortality of 33 per cent 
It IS our impression that if this patient had had an 
incision and dramage without contanunation of 
the general pentoneal cavity, her hfe might have 
been saved The convalescence m this group was 
marked by severe postoperative reactions 
Three patients were treated by abdommal m- 
cision and dramage at the pomt of adherence of 
the mfected mass to the abdommal peritoneum, 
with no deaths In these 3 cases, an approach 
through colpotomy was considered dangerous 
Recovery was somewhat prolonged and dramage 
contmued over a fairly long penod of time How- 
ever, on discharge, the pelves were clean No 
secondary operations were necessary 

CASE REPORTS 
Infected Ectopic Pregnancies 

Case i R H , aged 32 years, nullipara, was admitted 
to the hospital, complaimng of abdommal pains and vaginal 
hemorrhage of 8 weeks’ duration Last menstrual penod 
was r4 weeks ago Shortly before admission uterine pack- 
ing had been used to control the bleedmg The abdomen 
was distended, but no masses were felt The uterus was 
sbghtly enlarged and antenor, lying on top of the fundus 
and filling the entire pelvis w as a globular mass Tempera- 
ture was 102 degrees, white blood cells, 26,000, polymor- 
phonuclears, 84 per cent, sedimentation rate, 18 mShmeters 
in 20 minutes 

With bed rest the mass grew larger and the temperature 
began to “spike ’’ Extrapentoneal abdominal drainage 3 
weeks after admission was unsuccessful At laparotomy 
the omentum completely sealed off a hemorrhagic cyst from 
the general pentoneal cavity On incision, bloody pus and 
placental tissue were found Abdoimnal dramage was 
secured Convalescence was uneventful, and she was dis- 
charged on the tw enty fourth day 

Case 2 E B , aged 34 years, nulhpara, was admitted 
to the hospital wath a history of spotting for 2 weeks and 


lower abdominal pain for r week. She had had no skipped 
penods The abdomen was distended and tender Slight 
brown vagmal discharge was present Behind the uterus 
and to its left, there was a firm well defined globular mass 
Temperature was 101 degrees, white blood cells, 26,000, 
polymorphonuelears, 93 per cent, sedimentation rate, 18 
millimeters m 35 mmutes Because of a decidual cast 
passed per vagtnam, a diagnosis of infected ectopic preg 
nancy was made Colpotomy yielded a large amount of 
bloody pus which on cultuxe showed hemolytic streptococci, 
staphylococci, and colon bacilh She was discharged on the 
thirtieth postoperative day 

Case 3 E S , aged 25 years, tnpara, admitted to the 
hospital, with vagmal bleedmg of i month’s duration and 
abdormnal pam of 2 weeks’ duration Last menstrual 
period was 4 months ago The abdomen was tender, 
distended, and contained a mass extendmg to the umbilicus 
Vagmal examination showed a bloody discharge, and the 
pelvis was filled ivith a large globular mass Temperature 
was 102 degrees, white blood cells, 21,000, polymorphonu 
clears, 82 per cent X ray exarmnation showed a 4>^ 
month fetus in the right lower quadrant At laparotomy 
3 days after admission a cystic, necrotic mass contammg 
a macerated fetus floatmg m foul smelling blood w as found 
Excision was performed and drams were -widely placed 
Cultures revealed Bacillus coli The patient died on the 
lunth postoperabve day, apparently of pentonitis 

Case 4 V B , aged 35 years, nuUipara, was admitted 
to the hospital, complaimng of dark vagmal bleedmg for 
the past month and sharp abdominal pam for the past 2 
weeks There had been no missed penods There was 
marked tenderness and rebound m the nght lower quadrant 
There was a dirty red vagmal discharge present and a 
tender globular mass to the nght and behind the uterus 
Temperature was 104 degrees, white blood cells, 8,000, 
polymorphonuclearsj 80 per cent, sedimentation rate, 18 
millimeters m 55 mmutes Diagnosis nght tubo-ovanan 
abscess Laparotomy was performed i month after admis- 
sion A round, hemorrhagic mass contammg a small amount 
of pus was removed with considerable difficulty, and vagmal 
drains were inserted The pathological report w as ectopic 
pregnancy The postoperative course was marked by 
distention and fever Patient was discharged on the 
eighteenth postoperative day 

Case s R. M , aged 38 ^years, secundipara, was admitted 
to the hospital complammg of lower abdormnal pam for 
the past 3 weeks and vagmal bleedmg for the past 2 days 
There were no skipped penods There -was a firm tender 
mass extendmg to the umbilicus Pelvic exammabon -was 
not satisfactory, moderate vagmal bleedmg was present 
X ray exammabon of the abdomen revealrf a macerated 
fetus about the size of a 6 months’ pregnancy, hpiodal 
injecbon of the uterus showed the fetus to be m the pen 
toneal ca-vity At operabon an ovoid mass contaimng foul 
smelhng pus and fetal bones, attached to the left tube was 
found Excision with dramage was performed The con- 
valescence was stormy and marked by distenUon, pul 
monaiy edema, and foul dramage Pabent was discharged 
on the thirty fourth postoperabve day 

Infected Pelmc Hematocele 

Case 6 CP, aged 34 years, sexbpara, was admitted to 
the hospital, complammg of irregular vagmal bleedmg and 
lower abdommal pam for the past 16 days Last menstrual 
penod -was 5 weeks before adimssion A tense cysbc mass 
fended to the umbihcus Moderate dark red -vagmal 
bleeding -was presenb The uterus was masked by a large 
doughy mass which bulged mto the cul-de sac Tempera 
ture was 103 degrees, white blood cells, 25,000, poly 
morphonuclears, 95 per cent Colpotomy was immediately 
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tB^Mt twa u gptK, reaeblac nj detrea dalW Wbll 
bfaod«flatnmbaredajenjnl7ta a;i»jwiln i fi .Tjpgc«at 
•eABcntatbo nte 8 mSBnrtgi ta ja afsertea EUdtjn 
bta ta toeWoo at tba pefaa of •dbereoea of tba tbdoiBfaal 
maa I tbc prettoocam «u perComed and <o« craart of 
fcad bbodr pea at araeuared Onrette drabt ata 
iatreted. Aerobic coltma «r* *ifrUm Patleot ai di' 
daLgrd cn tba raotj-areesd poatoperathr da^ 

Ocr 0. bl ft., axad < )cara. oolhpera, at adistttrd 
to tba compbla^ of amaorrbea fea $ ««cba 

a^ ba re apdonrfoal pata fca w«ebt. Tbera u buCoiy 
cf pefvb tBAammalory dbeaaa ;«aii afo (Tleraa 
«B aEfbtfj ealuiRd a^ tbera vat gueu brabl c oaD 
Kpft CBM la tba Idt feredc. LiboratQf7 gaadnatbe* n« 
DOrttaJ Wbib nmier ota n ratba at mparted actepk. 
ti« pathnt left tbe beapftal uubat adeba Sba a* read- 

mJmw 4 6 dan big CMcjitialni of pala, tilarcKnc, ddOe. 
rruj ferre ’Tba a bdomea vaa teadg aod dfld. Ko a^ 
HmMl natb^ wi— «t could ba left Tfirparatitra m 
detrao; whfca Uood nfh, ,0007 potjraonihaeadcBn, 
77 pg cast; erfreDtatbu rata 8 nsfimeteri in 8 onotea. 
A of Infected abortkn raa aiadc, and centreratfra 

tittnpT *aa b t tll ated Ten daja aftg iitaifgliw. ntaa 
wai noted la tbe bfl bypodboodrhtta bbb tajddJj g»- 
kraed cnbiddeatalr wltb “gObc” of tbe tenpreatare. 
Baciiae tbe isaM aas dberet froea tba atgM, tbe <Bac- 
..nfi. wai ebaaped to Uected breaatoerb. and cotpetmiy 
Tkf prebrmed. A hifa ■mnnmi of IodI btoodr pem coo- 
»«h»ln| piece* cf neciotle tbaoe m* ob ta i n ed. Aerobic 

cokart* acre neie tire. Oc ta dbeharfad 00 tbe djit 
rentb peaCepperndt day 

r.er a. it D ajrt 3 Taara, irlpm, raa admt^ 
to tbe eocaplainlBi 01 abdoealBal pain end ratinal 

blmfioKof etk doiattn L«t ajenunml prefad •• 

3 vteba befora u b i fab* Tbe abdonn 1 


ntem wae anterior and beWnd it tbera •* Aorte 

, , “»■ TcBpaatw ai » deem* 

**“?“ !***« Wood rtfl*, j.aoo pohT3c a |i f i mnrWr i, n| 

Cervical mar kioa ed trara-nenthe, btmfikr dpb- 
coed Coiii i kiiaii f fan Qoa teat fgpeiaQfTWa upenSre 
Tba Aeebbefar-Zondek teat ae naiatht. Colpatimy* 
and McraJeancea of bloody pQB leemUrd 
— aboaad gyaame (fanlkr ta eooocoai 
tbe tblrtegilb pw»p^ n t K 


w tendre Tba 


Benenja af tide on abni 
Fatlcnt vaa dWbarted 
day 

CtBC d UinCT 

I Tire nuHt COTunoo loorw of tapntumtiai 
onpliatlcg bcmttcarele b inlcctioD rabacqncnt 
to totn ntcrloe lOftnlpiilatioD Infectm may tlio 
■picid Iran tbe rectum u>d fnteAloes or tnxn a 
co-czndnf aalpingitia. 

a Pelvfc bcmatoc^ wbtdi enues eiffiocBt 
■juiptexca to raplie operatloD b moat commoDlj 
c*tard by ectop« pregnancy Homever onlr 50 
per cent cd tbe poUaU pmentol had hktciogical 
ptTxd cd ertra-DterlDe geatatloci. 

3. Tbe moat axtftant nmpfoin b penbtest 
and Inegu lar vagiiixl bVmng Pain, icvtr hb- 
tory of a ibteped period, and apehde tnaa* nar be 
preamt. Tm bbenter) findmga art enent^IIy 
thoae of infeetkn and bemcrrliagc. 

4. The i^na and aymplcina rearmliie tboae of 
any ^pe of pdric bJcclkEi and tbe csmdJtloe b 
often mbrUaEPoaed aa pamnetrltia, pyaaJpfax, 
Infected enmn cytt, etc. 

5 The blood oniJly b e m ne* esc^ited b e fore 
Infection ubea place. Snbacq o eaUy then b a 
foiice of tbe wall of the mam vflb the adjacent 
layer of vbceral or parktal peiitcceuin, a dr 
ctamttanre vbk± baa glvni nac to the mbfalfn 
beUef that Infected bo^toc^ b primarily extra 
pcrltoDcal ia nature. 

6 UlieB feulbV poaterlor coipofotciy b the 
Uratmctt of choice. 

7 When tbe infected maw nnat be operated on 
lT»r»gfvVrmfnan y mlrn plf inr-Ufw\ aad ffralnage at 
the alte of adberfflcei to the panetal peritooctun b 
nicT and prefeable to complete cnliloc, except 
tn aekded caaca. 

8. Infectio of peMc hcniatocele caoaea a 
miHied inertue b ibe mortality rale of ectcpie 

S atko. Many c*aci art not rtcofoued and 
lb b aacribed to peWc abaceaa, tepab, a peri- 
(ooJtb. In thb aenca of ro caret, lltere »ere 3 
dealha, a grot* mortality of *0 per cmL 
RrrouLSCES 

Aasoenn J DemalociJt rftnxtfiba MurfJre 
ntt p*j, 60 . 

a. Baev. J TreatiiBt cf Infrcied be*ietoc«L 

j. ^rUxattrib ptWet* 

reufsie. ihaedadoct &**«», &>i. 

4. Brm Ciomem ertrurtrefn* Wretfe Bull >*c- 
(fofau rt d* lyDfc de Far 934, J 4 > 
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ILARaL lUO 


VARICOSE \^ISS 

I N the nortiul \mouj lyrtem of the bwcr 
extTTmjt> the dlrtcttoo of blood Sow k 
ilwa>i from the wp e iftd il to the deep 
system and oever from the deep to the toper 
fidal In \‘ai{co«e veins there exbts what 
is xisoall) a p predated even bv the patient 
a dilatation of the veins or ectaali. Among 
other changes is one fnrqnentlj not appre 
dated, hat far more Important namdy a 5enr 
of Wood from the deep to the mperdcial \t* 
nous system This of course Is an abnormal 
backflow In faidplcnt Nuicotlties retrograde 
flow cannot alwajt be demonstrated. It may 
be present and not dcmonslralde even though 
ectatk reiQS are catll) seen. Sooner or later 
however In ever^ case that progresses this 
ha lA- flo w can be found unqnestionaUy The 
retrograde flow may eriat only through the 
sapbenoos, a most favorable type of case to 
treat However ajalsoma> be demonstrated 
by tests, the backflow of blood from the deep 
to the foperfiaal t\-stem mav occur at varwos 
levels of the leg 


In attempting to treat varkose veins an 
evaluation of the drcnlalkm of the eitremlty 
both from the standpoint of arterial Wood snp- 
pl> and of vmous drcolatkm U most impor 
tant More harm than good wooJd result from 
intentional obstraction of the superfidal ve 
ncma diculatioo when the capacity of the deep 
veins la already compfooused by a previous 
thrombophlebitis. For that reason It b Im 
portant to know whether the deep vxaous 
tem b obstructed It b also Important to 
know whether there are vancosities with eda 
fia alone and no danoostiaWe backflow of 
blood in the saphenous or whether there are 
leaki from the deep to the superfidal venous 
■)-stem, either on]> through the Mphenota or 
in addition through what are presomed to be 
cDOunuokating channels between the n 
p erfioal and deep s>'BtetCLa. The cooipaxalive 
tourniquet’ test wID demonstrate the level of 
leaks from the deep to the taperfldaJ venons 
iyatem- Previously it was presumed that in 
most cases showing a retrograde flow below 
the main opening of the aapbenoos such back 
flow occurred through communkatlng eban- 
udi in the calf and not hi the (high. By ose 0 / 
the comparative tourniquet test It has been 
demonstraled that when valves of the com 
nnmkating veins are Incompetent it b gener 
ally the axnmunicating veins onI> of the thigh 
which are In robed and not vans communlat 
lag between the deep and supcrfiaal systems 
In the leg below the knee Thb b fortunate 
for when abooemal communications obt be 
tw een the deep and superficial sj-ftani below 
the knee the case falb Into a group which b 
most difficult to treat. 


I O R .■dOtWi.A A w-tiW 
a Ttmm q — 3j >*»« aowmitr W 

a* Afch SoiS >6, U CIS 
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The problem of the treatment of varicose 
veins continues to evade complete solution It 
IS surprising how many methods employed 
today were used even before the advent of 
antiseptic surgery Ligations were done b}' 
Par6, exasion, at least a crude form of it, was 
desenbed by Galen and Celsus The injection 
of sclerosing solutions dates back to 1856 In- 
fections and inadequate appreciation of the 
disturbed physiologj^ in applying the methods 
in thepre-antisepticera resulted too frequently 
m failures and unsatisfaclorj’’ results How- 
ever, further accumulation of knowledge and 
more intense experience have resulted in an 
CNolulion of treatment to the status whereby 
an optimum result is obtained and a minimum 
rate of recurrence is to be expected In the 
decade 1920 to 1930 following the advent of 
newly described safe sclerosing solutions, the 
injection therapj for \ ancose veins was widely 
used and approMngly and intensely acclaimed 
At the beginning of the present decade, re- 
ports of senes ivith a high percentage of un- 
satisfactorj’ results from sclerosing thcrapj'’ 
alone when obscn'cd over a penod of several 
years, including cases in which an end point in 
treatment could not be reached, and together 
with announcements bj a number of authors 
of more salisfacton,' results following ligation 
and transscction of the \cin with simultane- 
ous injection of a sclerosing solution, brought 
about an entirely new trend in the manage- 
ment of these cases Only in the last two 
decides has it been full} realized that not the 
\cin itself, but the abnormalh high pressure 
existing therein, is largeh responsible for the 
s\ mptoms and complications of \ ancosiUcs 
Ihis dowh impressed the neccssitj of utiliz- 
ing the best pcrminent mechanical means of 
allcMiling the abnormal increase in pressure 
1 he best permanent mechanical measure np- 
pi ar- locia\ to be transscction and ligation of 
the \cin to pn,\ent the retrograde flow and to 


mterrupt the height of the column of fluid, to- 
gether with the injection of sclerosing solu- 
tion The simultaneous ligation and injection 
of sderosmg solution has been shown in large 
senes to be relatively safe though not entirely 
free of danger It is safe enough to justify its 
use, in those cases m which a Brodie-Tren- 
delenburg reaction shows that the valves of 
the saphenous system are incompetent It is 
only by the relief of this backflow' and back 
pressure, b}' ligating and sectioning the vein, 
and by reducing the lumen of the vein by the 
use of a sclerosing solution, that good imme- 
diate and permanent results can be expected 
m a high percentage of cases 

No matter what method of therapy is used 
for vancose veins, one cannot expect to cure 
entirely the tendency of the patient to develop 
vancosities Thus recurrence wall probably 
ensue under best therapeutic management in 
approximately 1 5 per cent of the cases On the 
other hand, even though recurrences come 
there has been some rehef in the interval and 
usually the recurrences are less se\ere If pa- 
tients never entirely neglect vancose veins 
something further can always be done to pre- 
vent the occurrence of complications, such as, 
pigmentation, induration, dermatitis, and ul- 
ceration, which inflict such restnebons and 
suS’enng on the patient It has ne\er been 
definitely pro\ ed whether the ectasia or dilata- 
tion of the veins begins in the penpher}', that 
IS, in the Aeins of the calf, or in the intra- 
cutancous veins, and progresses central!}' or 
whether there is a pnmar} dilatation at the 
site of tlic \ ah es w ith incompetence, increased 
pressure, and rcsulbng ectasia in the more dis- 
tal radicles Thus, the pathogenesis of \an- 
cositics IS not accurateh known Tor this 
reason one cannot expect to cure the disease 
cntirch ba correcting the abnormal pha siologa 
through relief of the back prc'^surc b\ ligation 
and section of the saphenous \ cm Recurrence 
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or pmistenct of rukoK rein* miy not thny* 
be *ttribaUWe to v»rico*fti« or to the tend 
encj to form them. Improper i^bcathm of 
the prindples Involved in furgety for virl 
codtiea imdoubtedly ii • fector ia toMny recur 
rencet. Ugithuu below Incciropjetent coIUtetal 
chinndt permit the re-oUbttshment of a 
wphenoxa vein with ecaicely le» vidous back 
flow than prevfcnui) eilited. Thu* vein* mwt 
be hgated at such levela that tojizimum inter 
ruption of retrograde flow and minimum tend 
ency to re-eBtabllih channrli rerolu. 

Moch can be accompUabed and b bring ac 
compUihed for care of vanoae %-rina. Im 
provements In thenpy are stlQ bring made 
and appreciated The progreM of tbe (fiteaae 
U at leait in aome individoaU crif Umiting and 
(n theae torgical meamrea can correct to a very 
latbfactory extent the damage already done 
Sarglcal meaiurea, howe ver cannot tUy the 
pfogren of the dbeaae Is aome pa&eota, Le. 
yttiyry cannot retaore entifriy the tendcocv to 
form new variooiiUea. Tbe greateit advance 
of coone would come with a ariabon of the 
canre and a raetbod of ailcTiadng It That 
would be the most certain lasaranae against 
re oiii ence Hcrwaan hlAHOaxaa, 

A PLEA FOR RESPECT FOR THE 

tissues of the central 

NERVOUS SYSTEM 

U ntil the tum of thb centnry the 
K Uj gc i y of the central ncrvoua 
lyitem wax to all intents and pur 
pcaea, a doaed boot Then laigely through 
the brUGance and xtlmnlatioo of the latdy 
nrourncd Harvey Cnthing, It began a period 
cf what almost may be described ax one of 
riotoni expansion- Nothing Is now too diffi- 
cult to attack and technical Umitatlans are 
^ oetriy defined by the qnotioo as to 
^ther an area to be Invaded or exoicd en 


route to dbease, h etaentiil to life. DUgnc*. 
tic methods have kept apace drfefly |n con- 
junction with the I ray and chcmkal theia 
peusb like the use of alcoboh has asraned 
great boIdneH. 

Bat perhapa thb record of adrievement fa a 
little marred bv an accompinjmg amtcmpt 
or indifference toward the brain izri rpinal 
cord which It may have bred In the mtrxfa of 
•ome of the profcsslcFn. One detects at times 
a lack of appreciation of the fad that tlx-** 
atructiirea are lupplled an IndMduti b full 
corapJemcTit to start with, and that not only 
cannot one sb^ damaged cxH be replaced 
but even healing beneficent cfaewhete U 
Doxkms here Healing by scar to dose a gap 
in bone or tkb or rousde fa a savmg pro p erty 
The same procesa b a \’facus or a gland fa of 
DO mocnent becasse there fa rttential edbUj 
tfasoe to quit b these organs. But b tbe 
brain or spinal cord scar from iolory or la- 
flammatVin, can only bteifere with blood 
supply and fundlca of centiguotts normal 
territory 

To be specific IJpiodol b a nbritnee of 
great value It is ridio-opaqae and Its use 
in errtab rather rare Instances may supply 
needed critical bfoimatkm. The rtcent em- 
phaifa Dpoo the rriative cotnmonnesa of pro- 
tnaioo of the btervertcbral disc, how 
ever has ft away from its eidailvc 

use by neu namg e oa a and has led to bdls- 
criminate utfliiation b many sporadic cases 


b which It fa not Irxficatcd and bdevd fa 
harmful. Anyone who has hsd perioece to dig 
about b the soggy mcM which fa the caoda 
eqmna of some unfortunate b wbotn fiva or 
ten cubic cepti etm of lipio«W^*® been 
optimist lad a year j ^ ^ 

vkmily I ^nd this sJ \ ot 

only fa t ^ disease stfll 
a chronl ' Chemical 


of the can 


been en 


EDITORIALS 


72s 


It Happily, myelograpliy with air, is rapidly 
replacing the use of hpiodol m this large 
group of cases 

During the 1930’s the use of alcohol in the 
always difficult problem of the control of 
pain has come mto prominence Doghotti’s 
danng suggestion that absolute alcohol be 
placed m the thecal sac itself for painful 
afflictions of the pelvis and lower extreimties 
has frequently had such spectacular results 
that some have imagmed the procedure to be 
a panacea, unattended by nsk As a matter 
of fact, the judgment of what, if anything, is 
to be done for the multitudinous types and 
sites of pam calls for the greatest exerase of 
expenence and neuro-anatomical knowledge 
Certainly, to elect to inject a substance hke 
alcohol directly into the spinal fluid, with the 
attendant nsk to conus, cauda, and arach- 
noid, should be regarded as a major clinical 
deasion One wonders what will happen to 
these structures m ensuing years, when the 
inevitable fibrosis mitiated by incautious or 
unwarranted injections progresses 
Even the neurologists and neurosurgeons, 
whose creed it is to guard the sacred character 
of nervous tissue, seem at times to be earned 
away in the mtoxication of an operative tour 
de force One hears them glibly remarking 


that the first step m removing an acoustic 
neuroma is to amputate a good share of 
cerebellar hermsphere— routmely and with- 
out even considenng in a given case the 
possibility of a more conservative exposure, 
or that expediency in the approach to a 
hermspheric or ventncular lesion automati- 
cally entails the discard of a quantity of 
normal brain tissue Apparently annoyed by 
all which gets in their path, they exase it 
and thereby bnng the whole problem to a 
conclusion 

And finally, the psychiatrists, supposedly 
concerned with the highest mtncaaes of 
human behavior, do not stop with the mduc- 
tion of the most terrific of convulsions, but 
actually to be found among them, are those 
who advocate, for ordinary penodic mental 
depression, the empinc mutilation and des- 
truction of cerebral tissue hither and yon in 
the frontal lobes 

In all this enthusiasm, it is well not to lose 
sight of the mexorable law that there is no 
regeneration of the tissues of the central 
nervous system In any procedure under- 
taken mvolving It, the axiom should be that 
the chances of benefit must preponderantly 
outweigh the harm of mjury Wffien in 
doubt— don’t nsk it' Eric Oldbesg 
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S INCE the beginning of SoicmT Gtkecol 
ooY AXD OwTtnjci thirty fire jtim igo, 
k hu been the policy of the EcEton to look 

r i the JoniniJ u & forom whertln warn In ptmc 
coold eipren the rtiQltj of their fflnwmt 
experimenUl hnTstigitlacs. 

Man^ times the E<lltcin hive been In dlMgree- 
ment with the cooclmfcmi u p m e e d uxl, now lod 
then with the methodi ued to in\TA%ite the 
problem under ctc s ldcr atioo. However booesty 
of purpose, frankness In the eipeewlon of methorh 
os^ and the resolta obtiined, and a ptBoaophy 
often tr pr ta s e d by Kinavd may not agree 
with him^ bat don t forget tbrre may be some- 
thing In t 0 hive been socne of the prlodj^ea 
upoQ which nnnusaipts hare been clo se n for 
pxiblicatkn. We bebeve that oar readen are able 
to form their own opmloos aboot an operative 
method or a cnocktsian reached frooi t atwdy of 
clinkad cases, and If they disagree violently enough 
perhaps another piece of won will be ftuPnlstM. 

M AN\ rnfnmmts have reached the cutbor 
and the Editors owirnlng tbe hterestinc 
method of peeaenUtkB used^ JoHsrrrca of 
Tonoto, In nil paper entitled, ‘‘Ine Treatmeat of 
Uterine Prol^se.' The text material. If ywi re- 
call, was brief but the legeods accoeopanvew the 
mnDCTtns Hoe drawing Oluitratkms were folTaiid 
coasifted of Just about what the author would teQ 
yoa If you were watching ova his thoulder at be 
perfonned the operation. Well made drewingi or 
pdkotogrtidtt tell a ttocy in a way that aenteoces, 
DO matter how weD written, may fall to do It 
has been our belief for i long Hmf that most of 
the namocripts published are Ur too long and 
verbose, }ust as most proentatioafl before medicaj 
societiet ctnmune too much *1"^ The method, 
materials used, and the important renita of a 
researeh problem can utoally be p re se nted in ten 
or fifteen minutes at the moat 

' I " Hk'.K F. b a great deal to be said for the sUte- 
J. ment that medical papers are written accord- 
mg to an outhae that they are often dull when 
tbe> coold be made mtercAing and that dodon 


at a gnxp demand r»d wnting in the fiction 
ther read but ipend Buie time or thought npoo 
thdi own literary effortt. The time is 

when we shall Ke textbookt of medidne » ritten to 

intrrest the reader ahether he be studait or 
practitiooer in tbe story of the dae^ Baldde- 
sor^bems divided into comparimenti, which are 
labelled TtWopy” Patholcgy "DiagnoBi, 
PTOftaais, “Treatment,** a^ in aUdi hiac 
curate atatexocnts pan frcin one book to an 
other and from year to year are npldly beromlng 
patsf. 

Each of ut b nkely to beheve that wiftlog for 
the other fcUctw whom we bclim docs it wHl, h 
an easy matter' that be ihs down and otf 
a wcO rounded phrase or sentence with the great 
cst of ease. So nanv writen, not doctors, hare 
entered strong dentals that It s e e ms trite to briog 
the matter np again. Howrser werecFctlylMie 
seen a letter from Harrer Coshhig to a couesgue 
of bb cf many yesjs stsndmg, to answer to a 
letter complljnenllng him opoa hb Ucfllt^ foe 
saving a thing well cm papo and aiUng hm to 
teU bow it could be aenuhed With the pa 
wtWUri cf the doctor to wmn the answa was 
sent we an quoting the kus below* 

Bat an dear laan. ther b ae mart aiatarrr thmt 
vridas- It b Uxwieaa ink 1 bea. 

hart aotfkiar/ the trtd* tkat 1 css haad os to joa. 
la (set. Ikert us bd trlds u haa< o« to uiTsee. klj' 

cvueMthod b probaUr the Beat hbcctea kasaastJe 1 
aHsr* vtIU miTthiif oat, kcf kaad. My learuiy 
who caa nad wy shCBaeahfa wrtoo^ better thu 

I CBS nysetf dn etudes tt is three ^>cti m that 1 exs 
write beta ten tka Ian. Ska tkea copies k Sfcm dk 
enaiM Bad I f i xe e d to kaock eat iisa i waty weeds sad 
tl treemd to tkai it b <an raai ' ' ^ w '^ ’ 

Idi loeae peaas, ceples it thbd txae eod tkb procw 
nay fo BD oanl botk of H tit beardly ridi e( IL I waaU 
tuie ta my bow amaj drafts we iare had af eetty dapC g 
ta the DealagiB(Bs book, ant (ncaests ttrttfcfy tenty 
years eld. 

*3o tu as I caa kc, bo ooe writes msCy Tbcm ba 
appear ta do n ue tba owes vko kare ipcfit tka aoet 
aW rbaMB to da FBOcem rnpla koendptik 
tw detste tbeif ideas or stSl ease, to tti iheB bla 
/tu t i pWaa ue hkely to flod it poor etofl I cace w tka 
i^eStM then hateaed tn itk mch dafrfn tbsl I Be^« 
tuiapttd to do so tfslo. 

"Wak nroch power to ytpar pea tsd efaw 1 aa 
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REVIEWS OF NEW BOOKS 


I N the treatise, Physiology of Ihe Uierusf contain- 
ing 450 pages, of which 13 a are devoted to a 
bibliography with 1,190 references, Reynolds has 
compiled a comprehensive review of the hterature 
pertaimng to the physiology of the uterus with an 
attempt to correlate the facts adduced therefrom 
The book represents a tremendous amount of work 
on the part of the author, but its chief value is to be 
found in the references it contains rather than in the 
abstracted matenal, since the onginal treatise on 
the vanous phases of this subject would be more 
desirable to the interested student The author is 
represented in the bibliography by 30 contnbutions 
to the literature on this subject 

Chestee C Dohertv 

T he new text on phonocardiography entitled, 
BeartSoitnds tn Normal and Pathological Condi- 
tion^ written by two weU known South American 
investigators, suitably presents the results of their 
extensive studies The translation does not detract 
from the onginal exposition 

The subject matter is well covered including 
histoncal information, methods, normal findings, as 
well as a wide diversification of pathological states 
These include the valvular lesions, gallop rhythm, 
A-V block, bundle branch block, pulsus altemans, 
extrasystoles, and auncular fibnllation The bibhog- 
raphy is extensive with both author and subject 
indices The illustrations are well selected and clear 
m detail 

One IS left with the impression that the method 
IS valuable for further investigation of many points 
of abnormal cardiac physiology, however, one is also 
inclined to doubt whether the registration of ab- 
normal heart sounds is practical for present day 
office and hospital practice For those who are 
interested in the registration of heart sounds, this 
book IS a worthwhile text Chauncey C Mahee. 


A TEXTBOOK which can be espeaaEy recom- 
mended to any student or postgraduate m 
otolaryngology is Diseases of the Nose and Throat^ by 
Charles J Imperatori and Herman J Burman, and 
it would be of great value to the practicmg physician 
as weU 


The authors answer many questions helpful to the 
postgraduate by presenting an up to-date outline 

'PhVSIOLOOY OT the TJtEKDS, with CUKICAl. COMEtATIONS By 
Samuel R, M Rcyuolda MA PI1.D New York and London Fa^ 
B Hoeber Inc. 1930. 

K/xtotn MtDicAt Phbucations The Heakt Sounds in Nouial 
AND Pathodogicai. Conditione By Ojcar Oilaa, II D and Eduardo 
Braun Menindei, M,D London, New York, and Toronto Oxford 
Univeralty Press 1939 

'Diseases ot the Nose and Theqat By Charles J ImperatorL 
and Herman J Burman, Mjr FJi.CS sdedPhiia 
delphia London, and Montreal J B Llpplncott Co , 1939 


which covers the subject completely and in a manner 
quickly comprehended The first chapters relate to 
the necessary equipment for the office of an oto- 
laryngologist They also stress the value of a meticu- 
lous routine examination with the proper techmque 
of treatment This is all placed before the reader in 
a most comprehensive manner through the excellent 
illustrations which picture the operative procedures 
on the nose and throat as well as the vanous diseases 
The pathology is well covered and the symptoms, 
diagnosis, treatment, and causation are well ar- 
ranged The anatomy, physiology, and development 
of the nose and throat have not been neglected and 
are discussed in the same understanding manner 
Relative to diseases of the sinuses, complications 
such as orbital infections, which occur in conjunction 
with sinusitis, are fully explained as is also the im- 
portance of sinusitis acting as a focus of infection and 
causing manifestations of general systemic diseases 
Indications, contra-indications, interpretation, and 
techmque of endoscopy in the branch of laryngology 
are revised and described m detail 
Included also are articles of more recent develop- 
ment and consideration m relation to the nose and 
throat, such as physical therapy, diseases of the oral 
cavity, acute laryngotracheobronchitis, and asthma 

Geoege F McIntyee 

T he excellent book. Positioning in Radiography f 
IS the most complete treatise on the subject ever 
published Positiomng is one of the most important 
features of any roentgenographic examination The 
author has succeeded in illustrating correct position- 
ing in a unique manner by photographmg hving 
models Roentgenograms resultmg from such posi- 
tions are reproduced in the negative phase The 
positions are descnbed in a concise and practical 
manner, and the correct positiomng for the examma- 
tion of every part of the body has been covered 
Adequate exposure data are given for each examina- 
tion Line drawings and photographs of dned bones 
are frequently used for illustrative purposes The 
book does not include a discussion of electncal equip- 
ment or roentgenographic interpretation 
Some of the more recent advances in roentgeno- 
graphic technique such as kymography, tomography, 
and cineradiography are ffiscussed The grade of 
paper, pnnting, and illustrations are excellent The 
author and pubhsher are to be congratulated for pre- 
sentmg this supenor volume It will undoubtedly 
receive a warm welcome both from roentgenologists 
and from physicians and surgeons generally 

Earl E Basth 

‘POSOTO^O m Radiookaphy By K. C Oark, F S R. SL Lohu 
Tne C. V Mosby Co. 1939 
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T\ tb« (<RiTtli a£lloii U the rohow, 4 DmHptln 
A itUs fi Radl*tr^^ the i tb«- hu mn^tni 
moch of the tab}ect natter aod bo fr HM ansMer 
Ut mlerfil pertlcnkriy to the *ctioa on U* 
roftolorr lyrtem. The chipttt with the 

idstiXT or ruBodlaftiat^t hu beea broaiht np t 
dite. 

The pnrpofe o< the book U *Ho fhor the hBmat<e 
poafbilitka of z nyv Aa attempt hu been 
t portray the noinaal and bnormal coMitktnf, 
rather than the radtks, ahkh art enconnteml In 
practice. The reprodnctJoia all of tn the 

porithre art often ccooipartied bylfoe tradaeialtb 
adegnate fexencb and often clizdoi note. 

Toe vnl me b eosKahat larfcr than the prevkKtt 
editkn and contains 43 additional llhiatiatioita. The 
book b primarily ItUeoded /or the uae 0/ the 
abo doirei to know what aid roentceni^iaptilc 
Maminatiora can ffra him In pnl.in£ u acnirat 
(flatnoab. Radioloflata. bo erer aa well aa dial 
dam ahooldhndttbTUunieaacfalliitbelrpractke. 

Ecat & B^an. 

T he book entitled Cyuea/azy br Herbert H 
SchHnk, b designed (or aeTilcr oaedlcal itadeots. 
It revieaa gyaecoloxy ai a croop of ketnres aonld. 
The duptee on anatoov b aoooa and aeU presented. 
The dbesadoa 0/ rpiptoou of tyaecofocleal dbcaae 
Isnsefnla daelldsne. PfaTafeikicy and eadocrinol- 
0(7 are falriy a eU presented yet there b lack ef 
foil appredadoe of endoslnolocy and of the ealse 
of bormona u tboipeetlc tfeeu. Dr Schllnko^ 


meoopaose. Tbe aectlona on Infectlooi 
matloDS are imtraedTe and dear kUIifaaAt £sease 
U cc f y nred carefully bnt not too f Qy T% chapter 
on operatire (yoecolory b not aacUfactory for a 
fyneojfocbtarsarieancutahouldd forthestndest 

The Sahak eiradeator aa method of canla( tbe 
cervix seems bcary and coapGcatcd. Condemnation 
of all saipepsi on operatlom except tbe Alexander and 
tW GSbaa b not (c Be rafly accord and b erldcnce 
that D Schfink b presentlnf hn own opfa/om. AO 
afn not afree ith him. Th chapter on poetoper 
atJye cart does not menlioa tbe me of the Levin t be 
or T of anxeatteen's rrcrDent work on Intatlnal 
obstmctlon. Some of tbe pastopeTadre care dvn- 
cated b a tkeoated, nch aa atlai a trocar u t 3 
areas to remove the aeptlc fluid In an obstmeted 
intestine. Tbe ebapters of tbe bo^ *»«nn£ |th 
anatomy pfayzkilo^ tympConts, infections, etc., are 
very (o^ bat those treatment and poetoperatlve 
Care coold be Imp r ored pon. 

The book Itsel/bezctllenr (ood paper (ood type, 
and very food reproducliom have been nsed. It can 
be recommended t students and to fcnenl practl 
tloners bat not t opendaf fynecotofhts and 
sjjjfeons. Jo* V ^ tima 

t D umr iw s Ani * m tmnwiv*. Aw •• Uoswt &i» 
KsifioMH. ir A e Ms.cka racscu) «ih 

ft,v. 


T he treaHsa of 346 nafts entitled Caacsr s/ U« 
C*i*w W Xed m br Fred U Esottn i*d 
Stephens Graham not only repres enU tbs rmhs of 
tbe extensive CTPerleD c s cf the aotbors bat abo 
ntnins tbs experiences of other men of prombence 
la the held of cancer of tba colon aad red m. Tbcit 
Is DO one whose Interest and experknee hi tbb 6^ 
of soifery bettrr bla him for aoch task tt'in that 
of ths senior anthor 

Tbe book b divided Into 3 main sectlmt. Part I 
b headed ‘General Cooshleratloei. la tbb b to be 
fonnd an exetUent descriptloo of lbs anatomy and 
physfolap’of tbelarie bcnel, witbpartkskratteo- 
doo to the practical aspects of tbe Uood supply a^ 
lymph drihufe. Inddcnce, pathoio(y ayr^acis, 
aoddJScrenliaidlafDoaif re tndndediat to section. 
Part If b f i vt ii over to treatment. In ito sectioa 
axe dbeossed the (actors inflnendnf tbe opeability 
and p i utao sb of the dlflemt ksions, the hospital 
mortality and end- resohs, and tbs India I lorn for tbt 
various types of opcratloo for kalota altuted la Ibe 
dlileitat aewments of the bowel and tbs vaiylif 
d tf T t a of ownictloa. Tbeis b slso a coodss bot 
cooserrithre and well arilten chapter by Dt. Fmj 
bl Hodfes 00 the rMa cf radlotbenpr aa weO as a 
completa dhcnwlcm of ths pm-operatiw and port 
opesiuirt mans fcmcnt of thM patients 14 carried oat 
Dc. RanUn ajid Dr Gnhta. The Anal sectioa, 
ran UI b deviated to a dbamleo cf tbs r ai iaa 
technical proetajorvs are more fesmOy tece( 
olted In tbe manatennt of tbe amditlcai wt 

ThebookbaeQEDiamted. Ths dbmas are foe 
the most part tlmple, blaek and wUte skrtc h et , 
caxQy inurprttrd, ahlch dhatrats veil the varioas 
techaka] polnti. 

In ^ts of lbs aplencfid fmjertl plan of preseata- 
lloo snfl ths cksT wordinf of the text, tkerc b too 
moch repetitke ahkh b partlcslariy tirlax ta tbs 
person readinf the txeatlie in ccnlinTiity It b (fis- 
appcfotlnf tlwt the cxtxilefit work of David and 
GOebrirt co tbe lymphatics b rtbtioc to cancer U 
tbt re tt o m has not bra lodaded (a tbb munoffs^ 
It b abo t be l e i r e tted that procedure winch hu 
l ac e lie d so rnnth popular crUirn as Devins s^ 
fonrtiocinf operataoa boaU not be desoibed b 

fwh wotl nd It would teem to the revienffthrt 

the dmt and ipacs xlven to the Qralroent of »ch 
cos<£tioiB ai ttlccra a ve cofids, mepccdoa, 
bercalods 0/ the coloe bars no place In a bool 
the introdnetioa states b specifKilly on esaetr <f ths 

(xdoo and rectum. , , 

V\ mart on tbe other hand, lincmty co*ra«M 
tbe tinrs /<r their definJt and clear -cat P*wn 

(a f Tor of radical procedure (« caicinoBU many 

sefment of tbe bo el, and fee tbeir tolrtmc* 
permanent cejostomy b rtlll tbe b achbe me ot aa 
adequat operat/oa lot cancer of the reemm. 


kJTT* •» TVS Catav <is* Esemt Jj’ ,.4 
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tb «7 kart bctn quick to Ukc p Dcv (dcu and an 
In tbdr derciopmcnt and popalarization. 
This b*> been a mat t9vk« and It baa been per 
forroed ao mcceu fttUr that tbc of Genaaa 

foUoaen hare often become mater of 

the orifnul ofaaerven. That Ghon hat (hen hk 
name t the ditcorerj made by X'airot and Eoaa. 
Bard I tlnj book oo cfarccte beinatei(encns Inber 
coioaif hat been orenhadoaed bj the 
vnhiroej cl NenmajuL The eariy Infiltrata flm 
recofniaed by INenler T ckei, and Berancen hat 
been taken orer pnttr tnornomy by Ammann and 
Racdeker and in culapae therapy the namei f 
Braner and Sanerbnich are alrrwrt m*t^ 
thote of Carton, Forlaninl, and klorphy 

Becante of tUt proBhe acfeolatil^ and Htntf I 
inreadfatkcL, Gennany, prior to vat the 

center cf dftaaaloa of thrarlea of tnherrnkMia and 
was the wares irom which they aeit dhtcibated 
thropfhfiot the vorkL II then vaa a defect in Lhlt 
work.'h a at In the direction of prcrthe oriaat l o c and 
in a tatdency to decide apoa marten on vhkh final 
fodfment vu impoKlUa. 

1 do not mean that thh bock b oroty daemtic 
I do TTirtB that the aathon arc conreraant with the 


many cmffictinx theorkt enm^lng aH pf 

fnbocnioali. I any wort oa to nnmtala i*d coo 
Irorwiial a nbRct, the einericnetd reader a IQ 
eocormter many tutemenu with hJchhedhafi^ 
Eiaphasb thoold be pot open th« fact that many 
hiTCttifitort ttrlbote to er c uen o m rttnfeclleo 
mats rfile than dcct BafcL The thenoWatty 
detc il b ed In the book b the oU liRnt-Saoertrai 
poniulclnal operalko performed in i or t ttara- 
Allbmiih ntort rcccst modlflcatket of tha pro cedl ge 
are mentioned and dnrribed, the hBfcetrioo b then 

that the older operation b atTI the itandanL Ihb 
ccrtainlr b not tha present attitwk of the majority 
of phthmoloitbta arid thoraidc nryeceB tfaraofboat 
the werld. The WHma-SaaerirTKli c^ieratloo pro- 
duced not mot e than 40 per ent of earn, la 
many handi the mors eat e ual re modem opentkai 
bare Incrcaacd thb htddenct t So per cent. Tbm 
are minor crftkbsaa and do not drtnet Iron the 
exceflsnee of the whole boo^ The tarxlcaj aectkm 
of thebook vooldbe formdmore enjoyabiaaercaoe 
not jfain coohrooted alth the old Saoerbrnch dko- 
tntlooa mith wMch be hat been laml&ar for the part 
Syean. 

Jtacm R IlaAa. 


BOOKS RECEIVED 


re c a l Tc d an ^ drpartBeat, 

a»d neb a ck nwrieJfmnt enm be retardad n aofidnt 
retora lor tba ceorteiy of the tender S d i n.'lbna vB be 
far rertev h tha tntseiti at oar readm cad aa 
apace pexadci 

Imvaia m. H oetTb By Ycrkwi Ambon E ^t e d by 
A J kUD and Jacob A OoUbert, kf A . Fb D 

New Yack, Loodoo, aM Taranto Oxford Carmatty 

Pnwa, Bjo. 

Taan or m SLicma klixttN or taa 
Amjcaa Semneaa AanoASKU Bdd ct tba nmneaend, 
Il«Sprb&\ jblar A J. J? EdOad 

byWa " ' " ' ’ " - - — 




I Scsvuaaxxnxa'tamuTO raa 
1 RjcwTimT^ m ionraugga rerx cr«K 

Trt 1 »-r»- fT«t-aT r.a aL Tc i ■ ij ri 1 L xaa L Tco oca Sue aj wi a a r c 
r Dt mad. HabQ 0 Gaebtfm*- fhradn and Ir^p ria 
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bmaxCTO* 10 GA»t*o-cm*oum Beta* tbe 
Third P-grtne at Tla Utchtwia af tka XNfwttM TrmL By 
Waiter C. Alrani, >I D haw York and Loodflw. Pen! 
B.Doebar lac oro ^ 

CUanjOTAecrua Rioui Dmaarj a Cirocnr t»o- 
tr»w CoaaxiA'not Sremr EjtraAjnreo ras larcmrAac* 
0 * OTwmAiwoacoTT By Laareoca W Smiti, H D 


Edwvd Wete. kL£> Wahrr L liEle, ILD Fnak « 
Ronminu, kLD and Edxb S. CamlL kUX NrwTark 
and Lmfag D Appfatte Cntmy Co. tec ^ 
DrmxtcTLA a 9 Diiuiavum or nx iruim 
ram Patvixoot Ducrwjaa. ra TacArworc. By 
aaraUCEd-arda,kk£(LmL),FJhC&rlaf) 
faaawrad by Ommi Oordoft'T rior 0 B £, kLS 
rjLCS BaJtfaraa, kfd. Tba UlW k WSUaa Oa 

c« IrmxAi Dnraara, Fdnrd by 
GnrieBbsnr M iGaU.kLD hbtbe c^ i we ef 
Albert J SoBHma, kLD Vob. and hew keek aed 
Loeden D Cintaij Ca., Inc, 04° 

CocrooaiAL Cldt Lit Cxirr PaiATt Ajn> AanoAtiB 
NaiAL Dmauanra By Herald Staana Vsnrban, kJJI 

D D S, FJl C a. FWhdetplua Leo k FeMp^ we 
klAWCALOr FaACTCMl, DmOCATIO^ ATD EfOWntAl 
ScMaAmn. By Hmr C. W S. da Burn, kLD F K.CS- 
aiica«D.l]l TbakeorBookPaUUNT^lK 93* 
AionrAA Xracwr or nt* Scujutc CmaAi cw m 
Pcouc WriiTw Sranra oa i«* Ouild STAica rra r** 
FoCAi-kXA* aj^ U niiintoo, D C. U 5.0mfi*eD«t 

^Axm, Arm Oral* Pama. By Haney 
iU) iiaaa. Link, Brow* 4 Co oea- 

IlA'ojaoo* or Omrwma: Sewerr By Alfred JU« 
SImadi. J ILD , b cetlataaatiBo ith Ekb^ 

Bcrttly ftjiae^ K klij St Look Tba C V Vmiy 
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Qaut Armte ccErm blood praam 4 Ch1 polM 
nt raa Hfefi dufaif tkjmLlectaaij b pj p«fWu itb 
OW fat. an^ltrp 4 >^rm 

*Ute of the opentivv procedure It vu oar 
tlffl to Uke rvadmet tt 5 mloate tatmtlt. 
All chuti with oaiy a few readioji were dl*- 
carded In all am in wbkh there was 
betaanha^e, respiratory ob itnj c iBj a c>'aoa>is 
or other technical oomphcatloos the rra>rd 
was likewise discarded 
Ptemcdicatlon coredsted of >i or ^ grain 
(^t6 or 0^1 gram) of morphine sulp^e and 
1/150 grain (0x1004 gram) of atropine sul 
phate, given ipproxi^tely 1 hour before 
operatk^ In more than the cases thb 
medication was preceded by grains (0.1 
gram) to 5 grains of pentobarbital sodiqm at 
6 o dock In the nxmiing of the operaUon. The 
anesthetic agent was ethyleoc in 90 per cent 
of the cases and nitrous oxide in the remain 
isg JO per cent. Cases in which the premed- 
katioo was Inadequate for rutrous omde or 
eth)'iene aoesthems without ejanosis were 
exdnded 

aiXATicnanir to Toxicm 
A cn-icnc nadtdar foitrr The curvta of the 
blood pressore and pulse rate readings daring 
a th>TOKiectooiy for noo-toiic goffer offer a 
basb for comparing the effect of toxidty Wc 
reviewed a s^es of records of patlcBts with 
uncomplicated non toxic goitcra We ac 


cepted for this series only thew poUenU who 
showednoevidgaceof tbyTfTtfTnrr>cf| Border 
line cases were eiduded. Because we whhed 
to cstahlah an accurate standard for com 
paitson we were very cardol In thk scries to 
exdude all patienU with any coraptlca^ 
dhease and all cases In which there were com- 
piksting factors during the operation doe to 
the operath-e procedure in Itself or due to 
technical difficulties In the sHmtnhtT«tU« of 
the anesthetic agent 

The average curvet of blood prewore and 
pulse rate readings daring thj-roidcctooiy in 
tpS patienU with uncwnplicatcd, non-toxic, 
nodular gotten are shown in Chart 1 Im 
mnhatdy before the administratioQ of the 
anathette sgent the systolic and dlasloDc 
pressure art a trifle loww and the pulse rate 
a trifle higher thwn on the ward During the 
first lomlnuto the lyitofic pressure rises from 
15 to JO rofll.torters of mereury and then fa 
m^talned st a fairly constant level 10 to ii 
polatj above the reading oc the ward. The 
diastolic pressure roes about le pofnti and 
remains appnulmately 5 pofots hlgber than 
the ward reading The pnlae rate changes very 
littIa,aveTiglngieobeatsamlnute threugbooc 
theeperati^ Althougfa this is a fairly stand- 
ard pattern, many vaiutams may occur from 
this as wcQ as subsequent patterns. In order 
to determine the variations from these am 
ages we made a statistical analysis In all 
htttances as follows The reading for tn- 
stancs of the ivstoUc pre ssu re taken 5 minutes 
■iter the beginning of anesthesia were ar 
ranged In a column In order of magmtude. If 
there are 100 such readings arranged In order 
of magnitude the hJ^icat, at the top of the 
column the Ixnrest at the bottom number yj 
will give a mean for the entire group. l\e 
found that In no instance did this figure \ary 
more than a or 3 points from the caknlited 
averages. The vanatlon between Du mb er 15 
■Tvt number 75 will give the vanatioo of the 
middle 50 per cent of sB the readings. Ar 
rangiagaJ] our figures in thfa manner we found 
that as regards the ij-stolk pressures *5 per 
cent of the readings were within lomDlhnrtm 
above the average and 35 per cent fell within 
10 mllllmetcri bdow the airrage. Tha was a 
remarkably constant finifing In every scrio- 
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In this and all subsequent averages one can 
assume that 50 per cent of all systolic read- 
ings "Will fall within 10 points above or below 
the cur\TS as shown The diastolic pressures 
arc not so variable, and in addition the varia- 
tion above the average figure is greater than 
that below the average figure Thus 25 per 
cent of the readings will be within 6 points 
above the average, and the other 25 per cent 
within only 4 points below the average 
Roughly, however, one can assume that 50 
per cent of all diastolic readings fall within 
5 points above or below' all the cun'cs of aver- 
age diastolic pressure The pulse rate fluc- 
tuates more widcl) , and 3'et, with the eveep- 
tion of the severe toxic goiters, half of the 
total readings wall be within 10 points above 
or below the aacrage In those patients with 
sc\ ere toxicosis the limits of the middle 50 per 
cent are 1 5 points on cither side of the a% erage 
figure 

ilodcratdy toxic goUcr {dtjfusc and nodular) 
u e dnaded the th\ roid cases show ing toxiatv 
into 2 main groups The degree of toxicitv 
w as estimated for the time of operation onU 
Lstimation of toxicity was based on the fol- 
lowing factors pulse rate, strength, duration 
ot 1 Incss, amount and rapidiU of weight loss 
and basal metabolism rate ’ 



Chart ^ Blood pressure and pulse readings of 58 pa 
tients during thyroidectomies for severe toxic, diffuse, and 
nodular goiters 

Toxic mamfestattons at tune of operation 
Obviously even after all available data are 
considered it is impossible to divide the cases 
sharply into those presenting a moderate 
amount of thyrotoxicosis and those showing 
severe toxicity If an individual entered the 
hospital presenting severe toxicity but under 
treatment showed marked improvement, he 
w'as included in the moderately toxic group 
We were more interested m the degree of 
toxicity that the patient actually presented 
at the time of operation 

Chart 2 presents the findings m 322 thy- 
roidectomies for thyrotoxicosis of moderate 
seventy and includes the toxic nodular and 
the toxic diffuse goiters As compared with 
the non-toxic group, the pattern as a whole 
IS the same The pulse rate is about 10 points 
higher Again, the s^ stohe blood pressure 
shows a slight fall and the pulse rate a nse in 
the operating room and preceding the induc- 
tion of anesthesia Dunng the first 10 minutes 
tlie S3 stolic pressure show s a sharper nse of 
20 points and is maintained at about 150 
millimeters dunng the operation The dias- 
tolic pressure is again elevated about 10 points 
and maintained at that level The average 
pulse rate vanes onh a few points from no 
Most obscrv ers are under the impression that, 
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on the whoJe pabcnu with toxic, diffittc 
gcxtCTi giNT a ihjjpcr reaction than thotc mth 
toxic, nodolar goitere. Thi* la undoubtedly 
true for In our groop of 58 acrcre caaes, 50 
had tone, diffuse paters and onlj 8 had toxic, 
nodular goiters. Nex-crtbclesa, a goiter of the 
tame degree of toxialN produces the tame 
reaction daring anesthesia whetber It 11 diffuse 
or nodular The a\TTagc blood pressure and 
pulse rate cun-es for 146 toxic nodolar and 
174 toxic diffuse goiteri, both of moderate 
ie\‘erit> showed that these j are very Deari> 
identic 

Sev* toxic gotler (dljfuu and nedmiar) 
There were 58 patients In thu group (Chart 
3) In order to establoh a itandard for com 
panson we placed all borderline cases m the 
moderate]} toxfc group, da a result, of a total 
of over 300 toxfc gortera wc ha\'c onlj 58 (hat 
wc considered severe From a purely clinical 
viewpoint the number would be mudi larger 
bowror when one considen seveiitj at the 
time of operation onl} the number shnda 
cousderablv 

When the patient U brou^t to the opent 
Ing room floor In contradlatbctloQ to the prt 
ceding groups, the «)Stobc and dliatoUc 
pressures and pulse rate rue After the opera 
uon Is started there is a coosKlerable addi 
Ucmalriselaf\'Stolscprramre reaching a peak 
m ^iproxlmatel) 15 minutes and then giWu 
allt dropping The diastolic preasure riband 
fails m unifon with the sx'stolk but to a much 
leas degree This sharp rise In S)atotk pressure 
is quite characteristic of se\Tre th^totaiiCDtls. 
Its rise is roughl} proportwoil to the degree 
of tonat) but in the absence of true b>'per 
tension It rarelj goes much above »oa AI 
though the initial nse can be attributed to an 
exatatiem of the th^toxkosa, the auhse 
craent fall is more di^cidt to eiplam PosafUy 
ie organism adjusts Itself to the Insult of Use 
anesthesia and the operation If the pressure 
Is maintained at a high level or coounoes to 
rise the situation Is deaiiy leas favorable The 
pulse rate in this gro up is wry btah, a^■erBg^lg 
130 In contrast with a rate of 110 m the 
nioderatelv toxic and 100 in the non toxic 
group The pulse rate is more variabJe than 
the blood preasare hence as stated one must 
allow a 1 5 point \'arintioo on cither side of our 


aiTTBgc curve In order to indude 50 per cent 
of all cases. At limea the pulse rate is exceed 
Ingly nqild when the patient h pUced on the 
operating tabic then falls to a rtasonaiJe rate 
as soon as ancatbeaia Is obtained- If a rapid 
rate docs not subside the operation probanl} 
should not be peffoemed. An a\TTage pulse 
rate of 140 or above Indicates s poor rii, and 
one abo« that should command coo>iderable 
respect \ot infrequentl) an irregulaxilv 
osuall} an auncnlar fibrOUtion, Ina^ ippear 
during the operation Although this conmHon 
h b} DO means a source of comfort Its occur 
reocc usuaHt causes more alarm than subae 
quent exants |ustffy 

The diastolic preanire varies bttle and ts of 
slight Importance ThjTOtoxlcoais has a tend 
enc} (o lower the d^tohe Uood pressure 
If the reaction during the opeiali)n were 
Identical to the findings In dinkally tcitre 
Ui>'n>toxlcass, the diastobc pressure should 
have a tendenc} to drtip but tha is not true 
It was eitrerady uncommon to ha\e to 1^ 
ptedahle Independent drop In the (fiastoUc 
Messure but vben it did occar it was slwaNS 
In a patient who was exceedinglvfll All that 
one can safdv ta\ b that a th\TOtoxtc patient 
b a sensitive Individual who reacts the^v to 
an> stress or suain and that the reaction b 
roughly preportional to the degree of tondty 
and to the severity of the exciting lactora 


tOCAL AJCESIHT3IA 

The effect of local anesthesia was obser\Td 
In a senes of *5 thjToldectomjet The agent 
used was per cent procaine tolutjoo with 
out adrenalin The cases which were conakiered 

ID thw series were uncorapffcated and fell Into 
the iDodeTatel\ toxic grtnip and were composed 
of tone, nodular and diffuse paiendiyniidoGi 
goiters. 

The average vanatioa in systolic and dlis- 
toUc blood pressure U slight within 10 pomts 
of the reading on the ward The pulse rate b 
maintained at a higher level, between isoand 
130 beats per minute throughout the opera 
(ton. The pulse rate In the mildlv toxfc group 
under general anesthesu was no Only ^ 
very severe group under geoersl anesthesia 
attained on a\'erage rate of 130 beats per 
minute 
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The thyroidectomies on uncomplicated, non- 
toxic, nodular goiters were further grouped by 
age mto decades The maximum average pulse 
reading that occurred m any decade through- 
out the simple, non-toxic group was 108 
Apparently the decade by decade group van- 
ation in blood pressure and pulse rate durmg 
thyroidectomy in the absence of toxicity or 
hypertension is small, but definitely present 
after the age of 40 years 

EFFECT OF HYFERTENSIOK 

Thyrotoxicosis does not produce true hyper- 
tension, it elevates the systolic pressure but 
the diastolic pressure remams the same or, if 
anythmg, is moderately reduced An elevated 
diastolic pressure is necessary for a diagnosis 
of essential hypertension In the group of 
patients with hypertension we included only 
those who had a diastolic pressure of between 
90 and too and a systobc pressure of over 190 
Those with decompensated hearts, with al- 
buminuria, or with auncular fibnilation were 
excluded 

It IS a common notion that toxic nodular 
goiters have a tendency to cause hypertension 
In any senes of cases it will be found that 
more patients with a toxic nodular goiter have 
high blood pressure than those with a toxic 
diffuse goiter This finding is due to the fact 
that the patients with toxic nodular goiters 
fall mto a higher age group If one compares 
the 2 types in patients of the same age group, 
he will find that the incidence of hypertension 
is the same The increased frequency of heart 
complication in patients with toxic nodular 
goiters can be explamed on the same basis 
From a rough appraisal of our matenal it 
would appear that a decompensated heart as 
well as high blood pressure occurs in the older 
individuals regardless of whether they have a 
toxic nodular or a toxic diffuse goiter 

Chart 4 presents the average curves ob- 
tained for 28 patients with h}qDertension plus 
a thjnotoxicosis of moderate seventy There 
were 21 patients, of an average age of 50, with 
toxic nodular goiter, and only 7, of an average 
age of 43, mth toxic diffuse goiter The pat- 
teni IS the same as for toxic goiter without 
hjqiertension except that the pressures are 
much higher 
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Chart 4 Average curves obtained for 28 patients with 
hypertension plus a moderately severe thyrotoxicosis 


Occasionally durmg anesthesia the blood 
pressure will be mamtamed at a high level m 
spite of the fact that the patient ongmaUy 
had neither a high diastolic pressure nor a 
severe degree of toxicity We have tned to 
explain these charts on the basis of an un- 
recognized hypertension or a latent hyper- 
tension Very often one will operate on a 
patient with toxic goiter with a blood pressure 
of, let us say, 180 systolic and 80 diastolic, and 
find to his surprise after the thyrotoxicosis has 
been controlled that the blood pressure is 200 
systolic and no diastolic When thyrotoxi- 
cosis develops m a patient with high blood 
pressure, the diastolic pressure drops an ap- 
preciable amount and is invanably elevated 
after the operation In such an individual the 
hypertension could easily be overlooked 


EFFECT OF OXXGEN DEFICIENCY 

Oxj^gen deficiency, breathing of excessive 
quantities of carbon dioxide, straining, and 
overventilation have distinct effects on ven- 
tilation and circulation Schneider has com- 
pared the respiratory and circulatoiyr effects 
of ano\6niia and carbon dioxide Low oxygen 
tension effects were produced in normal in- 
dimduals by rebreathing 52 hters of air from 
winch carbon dioxide had been removed The 
carbon dioxide effects were produced by re- 
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Qi4rt (. Effect «f tncbal obttnrtbB b th* 
d UiTtotaktxtt. 


breathing air tn arhkh the oxygen coatent vta 
roaloUlj^at *5 Ofjoperogjt whOe the car 
bon dioxide content gradually looeaaed. 
Schneider i reaulU are aa folknn 



Tbcae effects vmir In degree m diffcmil 
individuals. A patient with thjTotoiiroaU 
tolerates ox^-gen want kss readily than a 
normal peraoo hence the changes doe to 
anaxcmla are exaggerated m the pres eB ce of 
thjTDtoxkoais. It is obvious that a nsc In 
bi^ piesauR and pulse rate of considerable 
magnitude can occur from anoxetnla alone 
Indeed it roa> be difficult at times to dis- 
tinguish bet w een the iwt) Thus if during the 
conduct of anestbeala in a th>Tt)taiic patient 
the curves of the sjatobc and diastouc pres- 
suita and the pulse rate nse the ancstbetUt 


must make donUy sore that the rise b ret 
doe to anoiemla cc carbon ffioiide rather than 
thyrotoxi coils. 

Chart s shows the effect of tracheal ol>- 
ftnicdon In the presence of thyrotorlcoik 
The patient had a severe toxic (Ufftise ^ter 
for wmch a subtotal resection of the right lobe 
had been performed 6 weeks previously The 
right recmient Urvngcal nerve bad teen pare 
lyxed at that time Jn the cxnne ot the aecnod 
opera tHjn the lower portkm of the inferior thy 
roid artery was injured As the Weeding was 
cootrofled a marked inspiratorj stnder de- 
veloped. Sufficient oxyg en was given under 
presiare to prevent lyanosis. The systolic 
blood pressure rose to too, the pubc rite to 
180. As the pl ea sure begu to fall and the 
pube rate became poor In quality an endo- 
tracheal tube was Inserted. The patients 
andltioo Improved ahnotl instantly although 
the pulse rate remained very rapid Trache 
otoeny was necessary upon rtsiwval of the 
cndoPuchcal tube. 


ETTECT or nKUOUfiAOE 

An atasJve kas of blood during a thy 
roidectamv produces the tame cirailatory 
changes u In any other operation (3) The 
slowed drculatioD and the loss of uiyg en- 
carrying crlhrocyte# cause a deaetse In the 
oxygien content of the blood although the per 
centage of carbon dioxide u not materhdiy 
altered These changes are related not so 
much to the actual quantity of blood lost or 
to the amonnt loot In reUtioo to the body 
weight as they are to the rate of blood loss. If 
oxygen lack b continued too long the damage 
wul be permanent 

It caimot be oxTremphasiied that w hen the 
anesthesia record first Indicates a Iocs of blood 
danger b ImminenL IHchner has estunated 
an average kas of blood tn ihjioidectooiio of 
100 cubic centuneters and a maiimtnn kas of 
300 cubic centimeteis. In a difficult cperatlon 
a loss of r,ooo cubic ceotimeters is not 
Impoafbie 

The effect of the lots of blood on the anes- 
thesia record m a thjTOjdectocn) b the same 
as In any other operatioo, Le^ a reccsskm of 
the systolic and dUstoDc nresRjre acenmpan- 
led by an increase In pulse rate ( Ch a r t 6) 
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There is this difference, however In thyro- 
toxicosis, as has been shown, the systohc 
pressure rises as the pulse rate nses, conse- 
quently, if one finds a nse in pulse rate with 
even a stationary blood pressure, he can sus- 
pect excessive bleeding 

TWO STAGE OPERATIONS 

A second stage operation offers an oppor- 
tunity to compare the effect of the anesthetic 
agent and the operation on the same patient, 
who now presumably has a lesser degree of 
toxiaty than in the first operation We com- 
pared the averages of 22 patients (Chart 7) 
with severe toxic diffuse goiter who had 2 
operations, a subtotal resection of the nght 
lobe followed in approxunately 6 weeks by a 
subtotal resection of the left lobe At the time 
of the second operation it seemed that each 
patient showed some improvement, and yet 
m many it was difficult to demonstrate this 
definitely Nearly all had a gam in weight, 
this was the most constant evidence of im- 
provement At the second operation the pa- 
tient is still very sick although he is much less 
l^ely to die It is apparent that the reaction 
dunng the second operation will be very sim- 
ilar to the reaction dunng the first operation 
and that whatever improvement has been ob- 
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Chart 7 Averages computed m aa patrents suffering 
with severe toxic, diffuse goiters who had a stage opera- 
tions 

tamed is evidenced largely by a drop in the 
pulse rate 

DEATHS 

It IS the record of the patient who dies that 
m the final analysis forms the basis of judg- 
ment in evaluating the nsk By companng 
the reaction dunng the operation with that 
after the operation in a large senes of cases, 
one finds a definite correlation between the 
two There are many exceptions In some 
cases the reaction dunng operation is severe 
and the postoperative course is stormy The 
judgment of nsk based upon pre-operative 
clinical data is much more accurate than 
judgment based upon the behavior of the pa- 
tient dunng the operation This is as one 
would expect It is more clearly seen when 
one analyzes the deaths In the case of most 
patients who die, death results apparently 
from a postoperative exacerbation of the thy- 
rotoxicosis, and the anesthesia chart shows 
evidence of severe toxicity Yet it is possible 
to collect a senes of charts showing a smnlar 
reaction dunng anesthesia m patients who not 
only did not die but who had a smooth re- 
covery Recovery from the operation depends 
to a much less degree upon the character of 
the reaction than it does upon the patient’s 
abffitj- to withstand the reaction Neverthe- 
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Irt*, thm »rr opemtoni durlag wbkh the 
reactkn lodicatei that it would be wtae to 
tenniattethemhaffiedietel) reardieH of the 
s mg eon a confidence m the InfulIbQity of bb 
(ziterii of opera hflit) Convendy there are 
those m wluch t rnctioa of od> cooderate 
degree ina> mfiuence the anigeon to do a one 
itage ntha than a two stage opaatkKL 

U’hit then b the reacdoa durugopenUoo 
of theae patienU who died^ To atnnrer thb 
cmestion we hasT gathered the deaths from 
this serin of cases and included ooi> those in 
which the deaths were doe to a th^Totd crisis 

Case A colored «oauii, 4j >ean old. bad 
DervDouwv ajid (r^ter for 4 >'ear», dnpoet palpita 
don, and caLoeti for yean, aod kM of ) 
pemndi In eubt donna tte year (Chart 8) 
rbe baaaJ inetlbcfjc m aa -f-T* The polae laf 
*ai JO t JO aod ibe blood fawore j /60 The 
t\ *WTmaTLn reactMv aa* j altrarnimira ( ) «as 
pre*«nt ^lodcnt eufthttelniaa aod taoderat 
degree nervoufoea* and Iremof ere prekCOL Tbc 
tbyrotd fland «ai dlffowl) enlarged t about threa 
timji Its normal ice bndt couU be beard over 
each caperlof pck 

Ten ojopa d Lsgol ad tk* af ftren j timet 
day for 4 ceks 1 be weifbt remained ibc same for 
lha pen^ The pauent as bJe t walk about but 
was ratber 

Tbe pobe rata « ai 76 before tbe anektiwtja was 
started aod ranaioed t boot that lerel dnnag the 
opeeatjou. Both lobes ere remored \Mule tbe 
oond war being claaed tb* pcl<e soddealy betxm 


impcstTprlUe, and ar toddenly tbe patient died. 
Tbe topty ibovtd oa ked hyperplasia of tba 
tbvmoa, teneralUtd lympbadefiopaCby. Iq^ aortl* 
lla, cctntitc bypertropbr 0/ tbe left uut, cse- 
ga tal oarroa aortk cnfiet, marked decrcaae of tb* 
Cpotd ostcst of tba adnsali, and lympboU byper 
pi««u traet. 

Ultn the pulM rale rrmiJns at 180 after 
the anesthesia has been itarted, it wcmM be 
better to postpone the operatioa. 1/ the poise 
rate u maintained at that lerei it Ii foUy to 
remryv'e both lobes. An exception occon In 
chOdren under it years 0/ age m whom tbe 
poise is invanahJy to cxceedingfy rapid that 
one expects a rate of 160 to 180 bMts per 
minute 

Caa s. L. D woman aged js, dertloped 
goiter and tymptomi of ibyrotnalcoda foflotiag tbe 
death d her basbaod rtart prmoudy (Cbart 0) 
Rather soddnily »be beatne vny nervoot and weak 
tba heart u rapid and irrtgula tbe egbt dre^ 
pad fnxB 70 I poundi Her fret bega t 

tO odfbebecam <o«bort of breath that dw a> 
bliged t rmnaj [n bed for j moolha. For (be p**l 
j rooBlb* »he had been nsoA better Tbe thjfw^ 
gland aaa diffo^y entarged to boot time* U 
Doemal ilae An csopitnalmi: stare »U presmt 
There aeit mnltlff fibroid* of the tena tba maw 
reached t the amblBais Tbe heart u rUghUy 
enfarged nd fibriUatlng tbe peUe tat reiagrd 
about ^ beat mlante Tbe blood fWeuure was 
ppranmately 46 00 Tbe basal metabolic rate 

daya prior t operatioo a* +84 7 days poor t 
eprradcia, +70, and days priori opera tioa, +j 4 . 


BRUNNER, SEED BLOOD PRESSURE AND PULSE DURING THYROIDECTOMY 739 




lao 

100 

140 

uoV 

100 

ao 










tddrisl 








WXf 


m 




mi 


m 


■i*p>ctn 


Chart lo Pulse, blood pressure, respiration, Case 3 



Chart II Pulse, blood pressure, respirabon. Case 4 


The weight dropped 2 pounds dunng this time This 
decrease was attnbuted to the loss of water m the 
edematous extremities The patient was given 
Lugol’s solution for 4 weeks and tincture of digitalis 
for 6 weeks 

The anesthetic chart is that of an uneventful 
operation The chart is misleading in that the pa- 
tient had a rapid auncular fibrillation making accu- 
rate observations of blood pressure and heart beat 
impossible The course of both the operation and 
the anesthesia was uneventful until, at the end of 
the operation, very suddenly the patient’s respira- 
tions became shallow, and almost immediately the 
pulse could not be felt in the wrist, cjanosis de 
veloped, the pupils dilated, and in a moment the 
patient was dead The pathological diagnosis was 
toxic, nodular goiter The autopsx showed chronic, 
myocardial fibrosis and degeneration, a myomatous 
uterus, nght hydropelvis and h>dro-ureter with 
pyelonephntis 

There is nothing in the anesthesia record to 
foretell such a catastrophe It must be re- 
membered, however, that the patient had an 
auncular fibrillation, m such a condition the 
pulse rate and the blood pressure readings are 
very inaccurate With fibrillation it is well for 
the surgeon to feel the beat at the ape-?; or 
along the carotid vessels during the course of 
the operation and compare the rate with the 
pulse in the penpheral vessels m order to 
assure himself tliat the pulse deficit has not 
reached an alarming figure In this case the 
smoothness of the operation influenced the 


surgeon to complete the operation in i stage 
In Case i, the surgeon continued in spite of 
the warning signs In both he was wrong 

Case 3 S P , a woman of 18 years had a goiter, 
nervousness, weakness, palpitation and dyspnea for 
the past 4 months (Chart 10) During that time she 
had lost 40 pounds in weight A month ago she had 
an attack of nausea and vomiting She had been 
taking 10 drops of Lugol’s solution 3 times a day 
since the beginning of the symptoms without much 
improvement The thyroid gland was diffusely en- 
larged and there was a moderate exophthalmos She 
was in the hospital for i month The basal metabolic 
rate rose from -f 44 to -i-49 and the weight dropped 
from 62 to 59 pounds The pulse rate ranged from 
100 to 120 The blood pressure was 146/100 Her 
strength improved so that she could be up and about 
out of bed, although she remained quite emaciated 
and verj weak 

Lobectomy was performed under local infiltration 
anesthesia, a o s per cent solution of procaine 
hydrochloride being used During the operation the 
pulse rate rose until it became too rapid to count 
Although the blood pressure usually rises with a rise 
in the pulse rate, in this case it dropped from 140 
to 1 20 sx stolic The loss of blood w as larger than the 
average and may account for some of this fall She 
left the operating room m poor condition That 
night the blood pressure was 100/60, the tempera- 
ture ro2 2 degrees T and the pulse rate 160 The 
patient seemed better The temperature never rose 
above 101 2 degrees F Toward exening she became 
much worse and died from acute thyrotoxicosis, at 
about the time most of such patients do die, that is, 
between 36 and 48 hours following the operation 



740 


SURGERI O^TCECOLOGl AND OBSTETRICS 


The pKtboknfcil «TInootii nn dHtot putDchTiu 
tom foito No antotwy w»s perfonnri 

From this cue it can be »een that the pulse 
rate b a better Index of the aevrrity o4 the 
thTTOtoxlcosb than b the blood pr mu re 

Cau 4. £. B «o(Baaa|9dt7 had cymptoms 
for 6 mnntht (Chart ) Sb« kiu pooada In 
vetch t but (ah^ them bach. She vu not very QL 
The baaaJ metaboUc nte vas 4 *^ On the Mrond 
day foUovtBc sabtotaJ reaectke of both toba, the 
became my Ql, and died 00 the foonh day mith 
tempera tm e of oSdecieetF The got ter via ol the 
toxic, (flffuae Tarkty The antopsy shoved a de- 
pcodat coBceation of both lonca, vlth eady brao- 
cho pn e oi aocila of the rt^t lover lobe, byperptaata 
of toe thymoa, and feneraliatd thdomlsal lymphoid 
hypcrptaila. 

In tha case ndther tbe dmtnil history dot 
the coarse dirring openUion gave tbe cdj*tvTi 
tbe slightest bint uat this padent wonkl die 
In a crisb. Although she did have sotne evl 
deuce of bronciopDeumonla on postmortem 
examl nation It wu fdt that death wu 
caused by acute thyrotoxicosis. 

•C^OLUY 

The prenore and pobe rate readings 
during thyrofdectotnj are tnalyaed tn over 
600 patients, with varying d eg ree s of thyro- 
toscosb. 


An effort was made to correlate the chanfj 
during operation with the cUiJcal picture, Tbe 
readings were averaged in certain groups of 
cases and a composite chart of the averaget 
wu made u follows Tbe average carves In 
ig5 cases of uncomplicated noa terdr goiter 
the average curve m 3*1 cases of mixlefate 
sevent) the average In 58 casts with severe 
thyrotoxicosb thccffectofhypcrtetiiioooDlhe 
anesthetic record the effect oi respiratory ob- 
structloQ the effect of hemorrhage a coispar 
bon of the averages in tbe ffnt and second 
stage of 23 cases with 3 stage operations and 
tbe anesthetic records for 4 deaths doiiug or 
/oUowmg thyroWeetomy 

Thoc appears to be a direct relationship 
b e tw e en the rise in blood presnre and the 
degree of tondty at the time of operation. 
Although thb reaction may be sharp It b 
the pube rate that gives the best bda u to 
prognosis. 

RETERESaa 


L PncROEaT Uonnsert* oa tba I bm if bbod ds 
bil trsiaam.bnl praOstk ttMctioi tad etWr m 
fSaifn ee dom me.StafUMt.Ut7«C!Bu, sj7 

s. S utiSca ! ^viia C. An. J PbyM 9^1, |9- 

i ^noaii C. J TW palbeiatfc pbj^ f w y if ^ 
oiriduiee d vt rii LBiM f Wa e. Arcb. lat iSti 
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ANESTHESIA AND ANOXEMIA IN RELATION TO THE 
USE OF NITROUS OXIDE 

FRANK J MURPHY, M D , Detroit, Michigan 


R ecent medical literature has brought 
forth a wealth of articles dealing 
with 'the subject of untoward effects 
^ following nitrous oxide anesthesia 
There is a difference of opimon regarding 
the etiology of these effects, some hold that 
anoxemia, or tissue anoxia, is responsible, 
while others maintam that when nitrous 
oxide IS followed by undesirable effects, these 
are a manifestation of a toxic action of the 
mtrous oxide itself 

This subject deserves all the consideration 
and research which it is receiving at present, 
but it appears that certam important clmical 
pomts have been overlooked in the discussion 
This IS due to the fact that there have been 
certam errors present m the chmcal use of this 
drug, and these errors have come to be looked 
upon as truths, through long usage, partic- 
ularly by those with httle or no dimcal ex- 
penence It is unfortunate that this has 
been so, but it is a good sign when the labora- 
tory worker mterests himself m the subject, 
thus brmging to bght certain clinical faults 
Unfortunately, except m a few centers, anes- 
thesia has received but little attention by com- 
petent and interested dmicians In this coun- 
try it has been the task of the nurse or jumor 
mterne, neither of whom has been able or 
wilhng to be more than a techniaan Un- 
fortunately, too, some recognized authonties 
have set forth the dictum that anoxemia dur- 
ing the administration of nitrous oxide is a 
normal and harmless condition (6) This has 
been thought to be true especially if the person 
administenng the anesthetic agent has had a 
large number of previous asphyxiations to his 
credit The weakness of this idea lies in the 
fact that the tissue cells do not know who is 
depnving them of their necessary oxygen, 
and thus suffer as much damage at the hands 
of the expert as of the novice Undoubtedly 
a large amount of damage has been done by 


admmistenng nitrous oxide without sufl&cient 
oxygen This is because wrong methods have 
been used, and it should be recognized that 
the damage is due to anoxemia 

In recent pubhcations, Lowenberg and his 
associates have stated that mtrous oxide has 
toxic properties A careful perusal of their 
case reports shows evidence, either direct or 
presumptive, of oxygen want in aU the cases 
considered 

Either nitrous oxide is toxic or it is not If 
toxic, it IS possible that such toxicity becomes 
manifest only m case the patient is susceptible 
or in poor condition, if not toxic, the damage 
which IS admitted must be due to the presence 
of some other factor The purpose of this 
paper is to review the subject of nitrous oxide 
anesthesia from a dmical rather than a 
laboratory standpomt in an attempt to dis- 
cover the fault 

PHARMACOLOGY OF NITROUS OXIDE 

Although the work of Gianotti and Vannotti 
would seem to point to toxic properties in- 
herent in nitrous oxide, it has been accepted by 
clmical anesthetists (Waters, etc ) that m- 
trous oxide is neither toxic, m the ordinary 
sense, nor is it irntatmg to the tissue This is 
a very important question We do know that 
this gas has a narcotic or anesthetic effect 
when mhaled It is for this effect that the 
drug IS given There seems to be no evidence 
that patients have suffered ill effects when 
nitrous oxide has been given in the -presence 
of sufficient oxygen Greene and his asso- 
ciates state that beyond a certain point, the 
depth of anesthesia depends upon the oxygen 
want rather than upon the concentration of 
nitrous oxide It is at the greater depths of 
so called nitrous oxide anesthesia that asphyxia 
enters the picture Since it is necessary to 
produce different depths of anesthesia under 
different circumstances, we should evaluate 
mtrous oxide from a clmical standpomt and 


From the Department of Anestheaia Harper Hospital 

741 



SURGER\ G\’NECX)LOG\ A^D OBSTETRICS 


pUce ft In its pvroper nldte among anerthebc 
agents as regards what ma\ be cilkd Its 
potency This brings us to a fact which Is not 
suSdentl) well known, namd> nitrousojdde 
Is a \-CT> weak anesthetic Altboagh It wID 
product sleep in most patients. It does not 
posse* the pTOpert> of producing muscnlar 
rrla Tattoo This lack of effect Ive Desa is In 
hercnt m the drug itsdf and Is In no wav due 
to the method of administration or the appara 
tus used- Since mtrous oxide products other 
wise a \Tr> pleasant anesthesia, attempts are 
constantly made to ose It In cases in whkh 
moscolar relaxation Is necestar) These at 
tempts must Indnde the Introduction of some 
other agent whkh wQJ produce the necenar> 
relaxation. In general such adjuncts fall 
under 4 headings (i) premedkabon (s) kNsl 
or regional (3) addJtioo of ot^ gen 

eral anesthetic agents Inholabou recta) in 
travcDOus, and (4) addition of asphi-xia. 
Note that as^j'zia b spoken of as being 
added It b not a oormal part of anesthesia. 

The hsblt of fordf^ing nitrous oxide snes* 
thesia with some degree of asphyxia has be 
come BO common that most people regard It 
as a regular part of the plctiire It b to 
eradkate this false and moit dangerous belief 
that thb communkatkm b praested It can 
iMt be too strong) or stated that 

asphyxia should mai i>c a mormai srcempani 
meni erf minus oxtde or ant other amesiketic 
agent If It b pr es ent either by acekknt or 
design, it h dangerous, and ihoold oot be 
aHoi^ to persist under an\ CDanderatlon 

It follows therefore that If bv the term 
surgical anesthesia, we mean a state In 
whkh muscular relaxation ts pr es ent with ade 
quatc oxjgen coocentration there b no such 
thtng IS surgical anesthesia produced b\ 
nitrous otkIc and oTj-gm. The ippreaatfoo 
of this fact casts a new light on the statement 
of \-aTkKis authors In cocmeclion with un 
toward effects of so called mlroui oxide anes- 
thesia. IlTxen Greene and bis co-workers 
stated that the depth of anesthesia depends 
upoQ the 0X 1 etn content of the biood tbe> 
were nght onU up to a certain point The 
added depth of ancsthesu obtained with 
lower concentrations of uxvgen was not anes- 
thesia at an but a suiJeTimposed asphjTda 


Hewitt, m 1899 ohsen-Td that rarioui 
accompaniments of nitrous oxide anesthnb 
were due to oxygen want and pointed out that 
these sj-mptoms were not a part of true anes- 
theala. Brown Lucas, and Henderson state 
that pctientsaneithetlacd with nitrous odde 
wDl tlwm\i suffer from a severe degree of 
anoxemia, and this must Impose a ImutaUco 
upon Its use and Increase Its danger These 
authors also fall Into the common error of 
assuming that surgkal anexthcca b poasHife 
snth nitrons odde, and that aiphyib U a 
pan of Dornul anesthesia. 

It b true then that nitrous orade pcoperli 
given has \Tiy definite limitations as an 
anesthetk agenL Thb being the case It 
follows that u muscular rclaxatMm b present 
srith mtrous oxide there must be more or k« 
anoxemia. It b also true that we must ha\T 
muscular relaxation to perform a laparotomy 
succrsafalJ\ Therefore an> rep^ of a 
laparotomy done under nitrous onde tnes 
tbesa IS also a report of a case of anoxemb 
Bearing thb in mind It would setxn that there 
b evidence t^t inoiemla wu present m tU 
the cases reported b> those who ha\T snltten 
oa the done by nitrous oxkk toes* 

thena. Ue errtaini) cannot dtsregtrd the 
possible effect of such anoiemb. I beOeve 
that L o w en berg and hb uaociatea hi\o bees 
In error In not recognbing thb fact ThHr 
pathological findings are above reproach, but 
they have not saffiaenllj consrde:^ the cCo- 
Ical data- Thb has led to the drawing of 
wTODg ctnduskna 

A rexiew of the subject of nitrous oxide as 
an anesthetic agent resolves Itsdf Into a con 
sideratjon of the phannacologj of nitrous 
oxide and its properties as an loesthctlc. 
Nitrous oxide b a rebUvd) weak anesthetic, 
therefore its use must be confined to tlio*e 
cases In which muscular rcla^tioo U not dc- 
aired, or to produce sleep only in 
which relaxation has been produced b) other 
means. 

If the hmitatioos of nitrous odde arc under 
stood and too much b not expected of it It 
Its proper place In the arinamentariuin 
of the anestbetbL Its use fa fndkated In 
operations not InN'olviDg muscular structures 

If nitrous cudde fa gl'^cn with luffidenl oxj 
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gen, It can be given safely for any length of 
time and to patients of any age It was for- 
merly believed that its use was unsafe m the 
case of children Any lU effects following its 
use m this class of patients has been due to 
the fact that children are more susceptible 
to anoxemia than adults If anoxemia is 
avoided, this objection disappears 
Nitrous oxide has also been said to be suit- 
able only for short operations This is also a 
mistake Naturally, an hour of anoxemia is 
more dangerous than 5 minutes If the 
anoxemia is avoided, nitrous oxide anesthesia 
may be maintained as long as necessary 
The use of nitrous oxide in obstetncs should 
receive special mention It has been sug- 
gested that this drug was a possible factor m 
the production of cerebral damage in the 
newborn The recent studies of Schreiber 
and Gates would seem to place the fault else- 
where and to confirm the belief that nitrous 
oxide itself is harmless, provided sufficient 
oxygen is given with it 
Anoxemia has long been known as a dan- 
gerous condition Nitrous oxnde, on the other 
hand, has long enjoyed a reputation of harm- 
lessness When both arc shown to have been 
present and damage has resulted, it seems 
unreasonable to blame the nitrous oxide 


without first proving beyond doubt that the 
more obviously dangerous anoxemia has had 
no ill effects 

The abandonment of the secondary satura- 
tion technique, the promiscuous use of 
nitrous oxide by unskilled attendants and 
others in dental offices, and the “pushing” 
of mtrous oxide m surgical cases, will soon 
prove that asphyxia not anesthesia with 
nitrous oxide is responsible for the untoward 
effects which recently have been receiving 
attention 
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DISTURBANCES IN THE CIRCULATION AND RESPIRATION 
IN OBSTRUCTION OF THE BLOOD FLOW TO AND FROM 
THE HEART 


W E. ADAMS, M D, FA.CS^ tad LUCILO ESOJDEilO KLD aKa*o, lEww 


T he nrfical tmtooeot of ^‘mnou• 
dijcues of the tborue hju made rapid 
adNinces during the put twodeoon, 
And at the present time liwwadc $ui 
gcty oi}oyi A iride acope of appluatioo Not 
onJy hu the znortAlity and morbidity of oer 
tain diseuet been draidcAlly reduced bat ■ rin 
other condftloii*, fonncri) tboaght (o be lev- 
curable Are mw found to be amenable to aur 
gicaf tberap) 

Focton rewponaible for this advmocancDt 
include a tborou^ aodentandiirg of tbe car 
diore^ratory pbvilology under Donnal con 
dillons and iti Tariotloa with dutoibance of 
btrathoradcpreuures. It n o<iI> oAtoral that 
u more pAthologicAl p nxa aes were Attacked, 
tbe pmblmi to be adved became more In 
ttead of leM csmptei and at preaent many 
obstades adU remain. Of theae obatroctloB 
of the cuperlor vena cava by tumor thrombo- 
ca, fafectioo, or mediastinal emphv'aema oc 
danon of tbe palawnai^ artcrio by emboli 
valvular iteoou and ftmi£aenc> and acute 
cardiac embarraaament b) tampooage com 
prise only a few In order better to aoderatand 
tbe hindamental derangeatent of the normal 
phyikdo^ brought about by tbeac patbologi- 
cal entl£a, an attempt wu made to aaslm 
Qate the conditktoa in experimental animala 
by obftnjctioa of the large i-easels leading to 
aid from the heart 


EXPOmilKTAL UTEHOO 

Onlv normal healthy dogs were naed and 
were given a pre-operatire dose of to i 
grain of morphine Tbe experimenU were of 
an acute nature, 1 e tbe animal was not 
allowed to Urt after the e x pc itm eot ended- 
Intratracheal InsufllatioQ ctbCT anestbeala was 
emploj-ed- Oedusion of the superior and In 

Fn« teDcsaTtsm<lS«tiTTc<Th*OwT«wt7WCaKW 
n* Mri VM doM imit aoiSv pyg fa— t»» 

Tb« CamntT «f Cfacaco 


ferior >‘mjg cav* individually and together 
of tbe main pulmonary artery alone and of its 
branches n^Uvidnallv and tojetber of tbe 
aorta alone or m axnbfoadoQ with oednsioa 
of the main polmontiy artery were carried 
out 

The arterial pressure was obtained from tbe 
carotid artery fn the usual manner and re 
corded by a kymogrnpli. Tbe venous pretmre 
was oblained from tbe external jugular lein in 
the neck^ the cannula being directed central 
1) Id order to record the voruthms of prewuit 
coming frocn the right heart Tbe left auricn 
Ur p iunmt was obtained from the left Inferior 
pulmonary von A long cannula was used In 
order to reach tbe amide and was mafntalaed 
IB postkm by means of a hgafnre The tube 
whkb connected the cannoU arith the met 
cury manometer was paseed through a itab 
wound in the left aurth interooetal space and 
tbe pressure was reosrtled by the kymograph. 
A tracing of tbe respiratory moTetnenU was 
obtained bv means of a tambor connected 
with a beHowa which was aecured arouetd the 
body of tbe sniTTnl at tbe levd of the tenth 
intercoatol space. 


Expooimns 

Cmp i Oistneiivn of tJu actia (anh) i* j 
dojr ibc carotid and jugular pressures were 
obtained as described- chest was opened 
thnragh tbe left fi/lb Intmoatal space Tbe 
auricular preawre and the remiratorv curve 
were recorded with tbe described teebnh^ 
Hie aorta was isolated and oeduded Immedi- 
ately outside of the pericanEum proximal to 
tbe Innominate artery 


rnrtocol I do* 64I Aortic oedarioa foe «K 
alaatM wUh loco r er y U only rwpfrUi^ 
nenti fotJemb* csohac mamft (F^ ) , 

PoskiTe prottjt Ifltntadwal 
»a» oMd and tbe chest wm opeoed Uroajli uw 
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Fig I Dog 646 Obstruction of aorta for minutes Note A, Respiration, B, 
caroSd, C, left auncle, D, jugular, i, obstrucUon of aorta, 2, release of obstruction, 3, 
cardiac massage There uas spontaneous recovery of respuatory effort although ir- 
regular in frequency and force. No cardiac recovery nith massage of the heart 


fifth left interspace The aorta was isolated and 
occluded with a soft clamp The carotid pressure 
fell acutely to almost o There was spontaneous 
recovery on release of the obstruction 6}4 minutes 
later but the carotid pressure again fell to almost o 
within 3 mmutes The jugular pressure presented a 
delayed nse of a few millimeters The auricular 
pressure showed a progressive nse to 44 millimeters 
of mercury The contractions of the auncles were 
stiU present 4>4 minutes after the occlusion and the 
auncular pressure remained high dunng the entire 
obstructive penod The respiratory movements 
ceased dunng the first 2 mmutes, then reappeared 
for 2 minutes and were of good amplitude They 
stopped completely after 4>^ mmutes of aortic 
occlusion Following release of the occlusion, mas- 
sage of the heart gave nse to spontaneous respira- 
tory movements 12 mmutes after the last previous 
respiratory effort, but no cardiac response was 
noted The occlusion was maintained for 6 )^ 
mmutes 

The other dogs m this group showed records 
similar to the one just descnbed 

Figure 2, dog 538, illustrates an example of 
aortic ocdusion for 2 minutes The carotid pressure 
exhibited a sudden sustained fall to a very low level 
with just as rapid return to a higher level as 
before, on release of the obstruction A rapid 
secondary fall and return was a charactenstic caro- 
tid pressure reaction in obstruction of the aorta 


The jugular pressure showed an immediate nse to 
20 millimeters of mercury, then a fall to the onginal 
level At this time no more pulsations were seen in 
the jugular curve (respiratory movements) whereas 
the auncular curve (left auncle) showed regular 
contractions The auncular pressure presented a 
sustained nse of 20 millimeters of mercury 

This IS a typical example of recovery after 
a short penod minutes) of occlusion of 
the aorta 

Group 2 Pulmonary artery obslriichon tn 10 
dogs The pressures were taken, as heretofore 
mentioned The left chest was opened through 
the fifth left mterspace An masion was made 
m the pencardium, the mam pulmonary ar- 
tery was isolated from the aorta and was 
completely obstructed with a soft clamp 

Protocol 2, dog ss8 Pulmonary artery obstruc- 
tion for I and i }4 mmute penods with recovery 
(see Fig 3) 

The carotid pressure showed a sudden sustamed 
faU to about 20 millimeters of mercury On release 
of the obstruction a fairly rapid return to normal 
within pi to j minute occurred The jugular pres- 
sure presented a delayed nse of only a few milli- 
meters with a somewhat gradual return to normal 
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FI( a. Dof jrt. Ofattnirtka o4 anti for }4 aiaaln 
Not* A, CuoUd &, C, Me mkie l, otxtnic 

tioe ot aorU, *, o t gt i o c C fa p r ciaK cf y, «4 

n^^ndoa, gjtprn in cMncter 

After rdoo* of tbe obatroctioiL Tbe Krimtir pre»- 
nr* wu I ttle afiected. Tlic pulutioe beemm 
cttLer but cofitiftoed dnriof tfce Artiwetlrv peaod 
Tbe mpmlorr movenxati u redected In tbe 
1* uu oriculAi tnciA^ becicBe brefolAr In 
bytbiB, ntc, aod (orre aod ceued entirely dortnf 
tbe tecond period, Tbb peotocid » tinit repc»*ett- 
Ulhre of tbh gnnp of ooRi. lb« tradzz; oi the 
re^pfntory momaesU of dof 647 reraied nailed 
tscsoiantr od ikrainc daiiof tM nutate* of 
oh»trt»ctkrti foOoaed by •pontanetw recorety 
ahboofh »otije urejuUnty as present There was 



rpontanetxu rerorery of tb* respiratory effort la 
aBotber dof folloalac 6 y{ mfutes of obstractfoa 
(Fi*. 4, dof t^B) 

In LbcK 9 two dogi, illhougfa there vu 
•pontaneous recovery of re*p{r^oty raove- 
tueafe, fn nnther one cooid 00111111 cutQio 
activity be re*torcd by miuaglng the heart 

Id 4 of 10 antmaJi the effect of occhaioo of 
the Tight aod left pulmonary arterie* lodfnd 
uaBywUMfieIfflckefi0^m»ttaditd, Thh 
was done before and after tbe In9ertloo of a 
«-«nnnla mto t left polmoaary \Ttn for record 
tag the auricular picuute 

Fifare y dof 6 j rrreals tie eban/es ob^enri 
«bcB tb* Wl poliaoiiary artery as oectoded 
Piacticailr no ebann in tbe taroUd prewata as 

noted. *. When the njbt pnhBonsry art py « 

otNtiacted. j 4, tb* caiood prei*nre » Jowertd 
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about 8 millimeters of mercury When, after having 
occluded the right pulmonarj^ artery, a left pul- 
monary \em ^\as obstructed, 6, the carotid pressure 
fell still further due to the added resistance to the 
blood flow 

As was expected, the changes m the jugular 
and auncular pressures and the respiratory 
movements were the same as in occlusion of 
the primary pulmonary artery 

Group 3 Obslruclton of the pulmonary ar- 
tery and aorta {together) tn 6 dogs The vari- 
ous pressures were obtained as herein de- 
scribed The approach was made through the 
left fifth mtercostal space The obstruction 
of both vessels was accomplished with a soft 
clamp mside of the pericardial sac through an 
opening made over the region of the left 
auncular appendage 

Protocol 3, dog gs? Aorta and pulmonarj' artery 
obstruction for a and minute penods with com- 
plete spontaneous cardiac and respiratory recov- 
ery (see Fig 6) 

The carotid pressure showed an immediate fall 
to 30 millimeters of mercury with a gradual return 
to 130 millimeters of mercury (the pre-ocdusion 
pressure) on release of the obstruction The jugular 
pressure gradually increased to la millimeters of 
mercury which was fairly well sustained until the 
obstruction was released The pulsations of the 
nght auncle and the respiratory movements are 
recorded m the jugular tracing In 2 periods of 2 
and 2>^ minutes of obstruction, the left auricular 
tracing showed a very sharp rise in pressure of 46 
and 20 millimeters of mercury respectively, with a 
rapid fall to minus 6 within \yi minutes, remaining 
negative untd the obstruction was released Pulsa- 
tions of the auncle and respiratory movements are 
both recorded in the left auncular tracing, the 
former being present only a part of the time The 
respiratory movements remained fairly regular dur- 
ing the first 2 minutes of obstruction, they gradually 
became slower and someuhat irregular, but became 
normal spontaneously on release of the obstruction 
After 5 minutes of obstruction, massage of the 
heart stimulated no cardiac activity, but the respir- 
atorj movements returned again spontaneously 

The other dogs in this group produced very 
similar pressure tracings 

Group 4 Obstruction of vence cava in 12 
dogs The various pressures were recorded in 
the usual manner In most cases the approach 
was made through the nght fifth intercostal 
space, m others through the left fifth inter- 
costal space, and the venae cavse were reached 
through an opemng in the mediastmum The 



Fig 4 Dog 648 Obstruction of pulmonary artery for 
6 y 4 minutes with spontaneous recoiery of respiration but 
no recovery of cardiac action wnth cardiac massage Note 
A, RespiraUon, B, carotid, C, left auncle, D, jugular, r, 
obstruction, 2, release 

supenor and inferior venie cavte were occluded 
individually and simultaneously The vena 
azygos was also obstructed 

Protocol 4, dog 82 Complete vena caval obstruc- 
tion for 70 seconds (Fig 7) 

The nght pleural cavity was opened through the 
seventh nght interspace The azygos vein was li- 
gated Little change m blood pressure was noted 
The supenor and infenor venae cavaj were clamped 
simultaneously There was an immediate sustained 
fall of the carotid pressure to 10 mdlimeters of mer- 
cury, and 70 seconds later an immediate return to 
the pre occlusion level on release of the obstruc- 
tion The jugular pressure gradually rose to 22 
millimeters of mercury and returned to a normal 
level immediately after release of the obstruction 
The auncular pressure fell 6 millimeters of mercury 
below its previous value and after release showed a 
sudden nse, reachmg 6 millimeters of mercury above 
its pre-obstructive level, followed by a gradual 
return to normal 

The effect of vena caval obstruction on 
respiration was weU illustrated m doer 640 
(Fig 8) ^ 
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_ Doc A S- OtwJtictiab e 4 tW ricbl ud left polaootiiy artery (adtrlihialy 

oteiaitka rf kft Irtfcrfae ^j^carnTt eta shb left c^est ofwa. Vote Cttk^ 
left p^draoeniyarterr a. rekaae <>/«*• W rijht pofoocair artery a, 

r«Ka» erf Mine- j, o ei . -»btin arf rt^i pahamair artery- 6, a b acactM erf Vft tetefae 
rwUrw iy Tcta 7 tcliiii of eto] 8, relckaa erfaney- 0. ccdvfcoarflEft UerW Mtf- 
mmiy Tei&, o, reUaae erf vela 


Tbc rtfpbatory moTtgxnta became (radoally 
alo»w wen Irreiular In rbytiim aod fore*, and 
ceued entirely after 4K mmate* of otatnictkn. 
On rdaaae aftv fX nunntei of oaJuaiou there wma 
fponteaeow r roTgr of reeprfratory fonetKeu (Tba 
bout cosUnoed to Wt rerolidy tbm^MQt lik 
period.) After iX mlantea of obatractlon of the 
ytsw care, the toru wai aoeeBtuOr obrtreeted 
and the tu p erlof vena eavt tnocnestir^ ooeoed 
aUovliit littf Uood to (D to the heart (F^ S. doc 
640 -* 6) 



fit 6. Dc« 0^7 Ocrtijdr ^ erf pilisoeaiy artery atn) 
aorta for and X aunou penodi Hi lecorery A, 
rtspfntkia B cajodd, C, left airW D )c(iilar ac 
ctuaka rden 4, mthiko a 4 i rdoK 


R«D\ta> of rtapinlory fBnclion w»* Dotrd 
b sDme aiuinali Kiter release of obqtmction of 
tbe \-ciue cane luting u long n 10 minutes, 
although donog the orst $ cdnnfes t/ter rts 
lease of the dwp utih^ re^inUxe aod 
tnsjsage of the heart was imtitat^ (doe 650) 

In ettJCT to determine the rdatlre Inftowce 
00 the prmirre chanra obaenred, etch test 
ott was oeduded wdividually (ck>g 398) 
Tbe ocduikpQ of the aoue nor \rtn ctTt vat 
acDXBpanled by a fall of about 33 per cent in 
the carotid pressujT (Fig 9 A 1) wberets a 
fall of about 60 per cent w^s obaen'ed when 
tbc inferior vena cava wu obstructed CF^-9. 
A, s) Figore 0 B and C CJoatiate tbe effect 
0/ oaJoiJOD 01 one traa cava foDoiring the 
other beginning with tbe vena cava soperior 
in B (Fig- 9) and with the Inlenoc in C (Fig 

9) 

Other nbenomena observed Indudcd the 
heart wh^ became gniher in tire bat the 
impnUe wu regular for u long u 7 ndoutes cf 
obstructMCL The Jangl decrased In «« a^ 
became pale. With the release of the obttrac 
tlon^ if recovery did not take pUce tbc nuMt 
outstanding finding was a marked dilatation 
of tbe right aiiriok After observing these 
phenomena. Instead of rtleaaiDf both Tc*el» 
tlmultaneoosl) we first releised oniT the 
superior vena cava and after » to 3 mbrates 
tbe damp on tbc inferior vena ca\t was 
Bn\Td. Tbe heart tolerated 
■tniction of the vnue cavw iodI\’lduafly bet 
ter rban sfmaltanemiily 




ADAMS, ESCUDERO DISTURBANCES IN 

ANAL\SIS OF EXPERUIENTS 
When these cxpenments ^\cre begun, a 
more abrupt fall m the carotid pressure was 
anticipated in obstruction of the aorta than in 
obstruction of the other vessels Hbwevcr, 
the carotid pressure fall was found to be simi- 
lar in obstruction of all vessels entenng or 
leaving the right or left heart The recovery 
period on the other hand, exhibited a charac- 
teristic carotid pressure curve for the various 
vessels obstructed With release of obstruc- 
tion of the pulmonary artery, recovery of ca- 
rotid pressure was quite gradual, whereas re- 
lease of obstruction to the vena; cava: or aorta 
resulted in a rapid return of carotid pressure 
to its original level This can best be ex- 
plained by the rapid tinng of the nght heart 
muscle due to mcreased strain and dilatation 
during pulmonary artery obstruction The 
left heart muscle on the other hand was not 
weakened to the same degree by the same 
period of obstruction of the aorta In ob- 
struction of the vena; cava; the heart continued 
to beat but against greatl}’’ decreased pressure 
and could be compared to a motor running 
idle 

From the individual occlusion of tlie right 
or left pulmonar}' arterj' one learned that this 
type of obstruction decreased verj' slightly 
the arterial pressure and was perfectly toler- 
ated With the left chest open the carotid 
pressure varied follow'ing the occlusion of the 
left or the nght pulmonary artery^ The 
occlusion of the left pulmonary'^ artery scarcely 
modified the blood pressure whereas obstruc- 
tion of the nght pulmonary artery resulted in 
a definite reduction in carotid pressure This 
suggested strongly tliat the blood flow through 
the partialh deflated lobes had been dimin- 
ished 

In order to measure the auncular pressure a 
cannula was inserted into a left pulmonary 
\ cm since w c w anted to know the effect of its 
occlusion upon the blood pressure We not 
onh observed that its occlusion diminished b\ 
6 millimeters of mcrcurv the carotid pressure 
but that when the nght pulmonars artcr\' 
was dosed the obstruction of this xcin pro- 
duced a fall of 6o millimeters of mcrcuix in 
the arterial pressure This was explained by 
the fact that the entire blood stream had been 
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Fig 7 Dog 83 Obstruction of both \cnx ca\!c and 
ai>go 5 >610 A, Carotid, B, jugular, C, left auricle, 
I, occlusion, 3, release 

diverted through the partially deflated left 
lung 

A sudden fall in the carotid pressure was 
unexpected in vena caval obstruction since it 
IS reasonable to assume that the blood con- 
tained within the lesser circulation would be a 
source of supply^ for the general circulation 
for the period immediatelv follownng obstruc- 
tion 

In every' type of obstruction the jugular 
pressure was increased, reaching lex els from 
xo to 15 millimeters of mercury' in obstruc- 
tion of aorta, pulmonarx artery , or aorta and 
pulmonary’ arterx' together The pressure x\ as 
elcx'ated still more xxnth obstruction of the 
xena. cax u, reaching from 20 to 40 millimeters 
of mercurx In the case of operation for pul- 
monarx embolism Kiser adxascs obstruction 
of the circulation on the xenous side of the 
hcarL He states that this should be better 
tolerated than obstruction on the arterial side, 
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Hf. 8 Do|64e ObAractka both eka <* c ud 
UTfw for 8 zdsntr* fah <T»JPUatocB rtc i w oj cftardaf 
and re(pLmsr7 fonctlo* Ocdaifdo of mjpr^ am. 
at 2, oc r ta a Kw of j ocdtotoe of ta/erior rm 

arm, 4, of aoru and taatBESiar; apn)ia]( «f 

*p*rioe e»a car* 5, niame a( urH 6, Mnac of wtpa n 
Twa ava 7 rtWaae o^ aajfoa, 8 rtima of b/criw 
Tmaan. 

because the reteutloa of veocres bkiod m the 
brain during tbe period of lotemiptwo <d ot 
culatioQ TTOciid ure a prolonged oouriahiog 
effect Vte foond bo m e V e f t£it in obrtruc 
tkm of tbe aorU, pulmonary arter> or aorta 
and pulmooar) artery U^tber then b 
enon^ barii preaaure and tuffident putivc 
congndoQ to insure tbe brain egaintt early 
bdiemic ebangea. Thcae expemnenu support 
a different reason for ocdudlng the \TtuE 
ai\Tc In the operatkm for pulmonary embo- 
fectoniy Le that tbe heart (espeoafly the 
rlgbt) IS rdir>Td of the Incream strain due 
to tbe embolk obstruction and in Itself add* 
DO more load to cardiac actirity 

It was Interesting to see bow quickly the 
obstruction of tbe aorta Inffueoccd tbe /ugular 
pressure In spite of having to transmit lU 
changes through the pulmonary' circulation 
(Fig jB) As in pultnonkry artery obilruc 
Don ocdunon of tbe aorta was followed by 
^xmtaneou* reoivery of respiratory move 
toeoU more frequently than by caniiac ac 
tivlty 

rise In the /ugular pressure m cases of 
ptilmonaiy artery oEetiuction was more de- 
Uyed than was ea p e e led (dog 648) especially 
nan one considers the ludd^ rise after oc 


elusion of the aorta or of the pulmonary trtety 
and aorta. Furthmnore the Increased pres- 
sure dvd not last as long as the ohstrucUon 
aod after mioutci fed to lu initial le\Tl 
(dog 648) 

Tbe Jugular pretsure ma\ retch hlgiw 
valoes than those described In tbe protocol 
eg fnstcadof 12 mlllimetcTi of mercury noted 
la tbe ^tocoJ the Jugular preisorc sboi^ 
a rise of 40 mlDimctm of mercurr in dog 589 

Aarfeafor pmntft In obstructloQ ^ tbe 
ven* cave and m obstruction of tbe pul 
mocary arten a tunflar type of auricular 
pressure tracing was noted Thb ccxaistfd 
of a rapid fall and an acute recovery with 
valoes abo\T tbe normal during the first min 
ute. The initial high cievatJon of tie left 
auncular pressure iritb obatructioo of tbe 
pulmoniiy artery and the aorta toffltber in 
comparbon to that seen la obstruction cf the 
Ten* cave or puhnoftary arlny aJooc, could 
be accoonted for by the cff«ts of added 
oedusun of tbe aorta. However tbe pcessort 
rapidly returned to below tbe pre-oedcaiou 
lesai. That tbe aoitck has not suffered a 
great deal with thb type of obstruction (veoa 
cavaJ) b demcnstntHl by tbe goed re co i' o y 
On tbe cDDtiaiy obstruction of tbe aorta was 
actxxmptnied an enortnotis Increase in the 
auricular pressure In spite of thb the left 
auricular coatractJooj lasted during 4}^ aih) 
utes of obstruction. In tbe same dog tbe coo- 
timetwn of the right auTidc recorded In the 
Jugular Iradng ceased after s minutes of 
obstruction (dog 646) Fig iC The left aari- 
de seemed to culntam its power kmger than 
the ri^t CN'en m thb oie In which the strain 
was exerted upon the left aide of the heart. 
In no type of obstruction in which tbe back 
prearoTc affected tbe ngfat heart have coo- 
tractions of the right aunde been recorded b 
the jugular readings after minutes of 
obstruction. 

As a general rule respiratory mov'encots 
ceased aitcr 3 or 4 minutes of obstmetioo of 
any of the vessels mentlooed. In all cases they 
became Ineguiar in force, rate and rhythai, 
and finally ceased altogether Spontaneous 
tecovery took place after periods of 6 or 6H 
minutes of obstniction. Artificial respirauen 
by inoeasiog or decreasing the back pretsure 
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Fig 9 Dog 398 Obstruction of veniE cavse individually 
and together A, i, Obstruction and release of superior 
vena cava, A, 2, obstruction and release of infenor vena 
cava, B, I, obstruction of supienor vena cava, B, 2, obstruc- 
tion of infenor vena ca\a, B, 3, gasping respiration, B, 4, 


release of both vence cavie Respiratory curve reflected in 
carotid tracing C, i. Obstruction of infenor vena cava, 
C, 2, obstruction of supenor vena cava, C, 3, gasping 
respiration, C, 4, release of supenor vena ca\a, C, s, re 
lease of infenor vena cava 


m the intratracheal anesthesia apparatus, 
helped a great deal in aiding recovery of 
respiration when the periods of obstruction 
were prolonged to 7, 7/^, or g minutes (ob- 
struction of the venae cavae) Except in ob- 
struction of the venae cavae, spontaneous 
recovery of respiratory function was much 
more frequent than spontaneous resumption 
of cardiac activity 

CLINICAL APPLICATION 

It was interesting to learn that the heart 
would continue to beat regularly for periods 
of 6 or 7 mmutes with complete obstruction 
of the entrance to the nght heart The 
almost bloodless field dunng this period greatly 
facilitates the performance of a number of 
cardiac operations such as sutunng of wounds, 
removal of foreign bodies, and production or 
treatment of valvular lesions This period 
could be prolonged by momentarily releasmg 
the venae cavae and allowing a little blood to 
flow into the heart substantiating the results 
of Nystroem and Blalock This blood prob- 
ably irrigates the coronary arculation, thus 
strengthenmg the cardiac muscle By this tech- 
nique a recovery was obtamed after a penod 
of 9 mmutes’ obstruepon m one dog and 7^^ 
minutes m another (Fig 8) Five mmutes of 
complete obstruction was always well toler- 
ated and was followed by spontaneous recovery 
On reviewmg records of pulmonary artery 
and aorta obstruction together, we found no 
variations of the curve of the protocol given 
By comparing the auricular and jugular curves 
one notes that the left heart does not suffer as 


much as the nght in this type of obstruc- 
tion Although showmg an acute nse, the 
pressure m the left auricle rapidly decreased 
below its mitial level, whereas the pressure 
m the nght auncle represented by the jugu- 
lar curve remamed elevated As far as the 
heart was concerned the occlusion of both 
pulmonary arter>'^ and aorta was more like 
obstruction of the pulmonary artery than 
like obstruction of the aorta The nght 
heart had to support the same burden as 
m the occlusion of the pulmonary artery 
whereas the left heart, in spite of the aortic 
occlusion did not suffer dilatation, because, 
as demonstrated by the left auncular trac- 
mg, less blood came from the lungs Fur- 
thermore, it IS well known that the left heart 
IS stronger than the nght At any rate |the 
fll effect of occlusion of the pulmonary ar- 
tery and aorta did not appear to be worse 
than obstruction of the pulmonary artery 
alone This behef is contrary to the con- 
clusions of Nystroem and Blalock Thus 
m the operation for pulmonary embohsm, 
if the pulmonary artery is to be occluded, in- 
cluding the aorta m the clamp would be tol- 
erated just as easily by the heart Smee 
aortic occlusion is tolerated much better than 
pulmonary obstruction, a rational basis for 
occlusion of the aorta, alone, aUowmg the 
pulmonary artery to bleed freely, as practiced 
bj"^ Craaford m his later operations, is shown 
Disturbances m circulation and respira- 
tion following the interruption of the blood 
flow through the great vessels is not infre- 
quently observed m clmical cases The pres- 
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rare lnthe>Tn*aiv*beliixlow uiycoealder 
tbie alteration of tKc intiatbonulc premrea 
ma> Interfere with the return flow of blood 
to the bcATL The air of a tension poennio- 
tborax, tlie fluH of erteaalve emm-ema, a 
cheat wall or pleural tumor In the nght nde 
ma> comprm the venae cav*. The same 
mechanism may take place In tumors Infec 
UoD scars or emphysema of the mediastiaaiiL 
Acute and chronic compreadve heart disease 
prevents adequate filling of the right heart 
which in turn is reflectrf In the orcnlatioii. 
Thrombosis of the vnue cavx ohstructa the 
circulation from within Surgery of the great 
iraseli and of the heart has not as jTt reached 
its final stage of adrancement 
As afore meotlooed, the fact Chat regular 
cardiac coDtractkms continue dunrtg 7 min- 
utea of obstmctloa of the veme cavar, suggeaU 
that this procedure would facibtate the per 
formance of a oamber of cardiac and lotra 
cardiac operarions. In regard to palaaonarv 
emboUsm, this stud) rrveals that •mtiuctsoQ 
of one of the brandies of the pukncpoaiy ar 
tery is not accompanied b> great discurbucta 
ol the arterUl pressure. Furthermore, that 
daring the Treoddenburg operatioa, constric 
tion ^ the pnlnkjnary artery and aorta wIH 

f irodoce a failure of tiw right heart F 1 nall> 
t was demonstrated that obstruction of the 
dTculatkio through the verw cave provided 
the longest safe period for the re m oval of 
pulmonary enboU during faiterrupllon of the 
blood flow through the heart 


fUlOLUlT 

Obatruction of the blood flow through ves- 
sels leading to or from the heart was produced 
(n dogs. The resultant vanatkms In cardkt- 
drculatoiy and respiratory physiology slm 
alated very closely those usually aa»ditcd 
with certain dinic conditloni. Of the Uige 
blood vessels connected with the heart, ob- 
struction of the vene cavx and asygos were 
by far the best tolerated Caidlic actlrit) 
remained r^ular for as long as 9 mlnntes 
with cofliple^ ccasatloo of Uood flow to the 
ri^t heart Obstnictioo of the pobooniry 
artery was tolerated the poorest of that of ill 
the great vessels of the heart, presumably be 
cause of the opposite factor that h. In vena 
ca\'al obsLrocri/m the cardiac nuude b pot 
somewhat at rest whereas In obstmctkio of 
the pulmonary irfeiy the right heart burden 
Is greatly bereased The pmctlctl tppbca 
tiOD of these findings to dmJcaJ problems in 
thormdc turgery la discoued 
REfXJliNCXS 

Ba EkbstB QaccscW i^iBdAaua.WiiaT. 
QKtROjdMfrv^ sad Ueed ^ 

ptriesnSsJ tad kcbbm ct 

tte raw a a. Aa. Ham . ) ajj, • !*}• 
a Ojusosa. Pcnoail naBBaakirioo. . . . 

y Os*o%Jcr«n ArtidckJ lastntrwwt etdrca istfai i 
d w fet t xfrt i wi it ecdoaix et peimtmJT uttrr 
ArctSarj 91J J4 

*. Aaeip<aan»ttlitad70<»rftt« 

ot nmiricltoQ d tbe mat nwdi d tlw bml 
S«s Cyatc. k Cam SM ? riS- _ . 

€. N n maJ , 0 .. Bad BiJ/iWa, A. Cre&ftolta* t* 

tRbalqwd r o fTWWi/ y mtofeemayj Mjjjtaottl 

itwiy ) Tk«dc Sarf Mi. 5 



THE EFFECT OF PROLONGED LOCAL ANESTHESIA IN 
OIL ON ABDOMINAL WOUND HEALING 

CON AMORE V BURT, M D , F A C S , New York, New York 
JOHN A GIUS, M D , Pordand, Oregon 


T he use of prolonged anesthesia in oil 
in abdominal operations seems logi- 
cal in the light of our clinical e\'pen- 
ence with this type of anesthesia m 
other locations This would seem to be par- 
ticularly useful in operations involving the 
upper abdomen, m which it would be most 
advantageous to reduce or elimmate incisional 
pain, prevent abdominal wall and diaphrag- 
matic splinting, and thus lower the incidence 
of pulmonary complications as a result of 
more normal respiratory excursions This 
problem is now being investigated further by 
one of us (J A G ) 

A careful search of the literature fails to 
reveal any reference to the previous applica- 
tion of prolonged anesthesia in oil to abdomi- 
nal incisions In an effort to determine the 
feasibility of the use of this type of anesthesia 
in abdominal surgery we devised animal exper- 
iments to simulate, as closely as possible, oper- 
ative conditions in the human subject We 
used the incisions and suture matenals com- 
monly employed, together with the local anes- 
thetic in oil winch we have found to be 
supenor to others commonly used 

CLINICAI, APPLICATION AND CHOICE OF LOCAL 
ANESTHESIA IN OIL 

In the Vanderbilt Clinic, Presbyterian Hos- 
pital, and m the senior author’s private prac- 
tice, we have operated upon 429 entirely 
ambulatory patients, who were suffenng from 
local anal disease and infected pUomdal si- 
nuses, under infiltration anesthesia m oil with- 
out any preliminary medication We have 
injected this type of anesthetic material sub- 
cutaneously several times for widely distnb- 
uted faaal pruritus, intercostal neuralgia, and 


penpheral cervical neuritis without any un- 
toward effects 

One of us (C V B ) is now carrying on 
experiments to determine the usefulness of 
this tjqie of anesthetic in nerve block and 
spinal anesthetics We have used all of the 
better known anesthetics in oil, and have had 
infection or necrosis of clinical significance in 

2 of our anal cases m the presence of new 
preparations of oil anesthesia or an mcidence 
of o 004 per cent, and no infection or necrosis 
in our 427 other cases in which our regular 
anesthetics in oil were used This mcidence 
includes the use of all of the better known oil 
anesthetics and involves those patients cared 
for during the development of our present 
very satisfactory technique 

For more than 4 years we have used neo- 
thesol and with this preparation have had no 
infection or necrosis We have expenenced 
almost none of the redness and mduration 
which not infrequently accompanies the ad- 
ministration of tie other preparations Neo- 
thesol has been so satisfactory m our hands 
that we have used it exclusively m our experi- 
ments 

Antvials Cats, weighmg on an average of 

3 95 kilograms were selected for the expen- 
mental work A total of 20 animals was used 

General anesthesia Dunng the early expen- 
ments the cats were anesthetized by the mtra- 
pcritoneal injection of nembutal, 30 milli- 
grams per kilogram of body weight in normal 
saline Two animals died of what seemed to 
be nembutal intoxication Followmg this, we 
used ether inhalation anesthesia in aU opera- 
tions and biopsies 

Preparation of the skin The operative area 
was siaved, washed with ether and alcohol, 
then painted with a per cent tincture of 
lodme, which was removed -with 95 per cent 
alcohol 


Trora the Department of Surgery Presbyterian Hospital and 
tie Laboratory of Surgical Pathology College of Physicians and 
Surgeons Columbia University 
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TABU 1 — CLEAX AXD DlSCSAMGtXO WOVKM 



Indsiomj and controls Transvcne u>d mu*- 
dc »plittlng, oppCT and lower rectu* Indauns 
7 ccfltuiielen long were made through the 
entire abdomloil wall Indudmg the pento- 
netnn The experinienti were controlled by 
mating acme inailoQs without locsJ hthitra 
tkin, others after the Inhltration of phin ster 
He alnxind oil, whidt is the base of the anea- 
thetJe, and atill others after the local aoeathe 
tic, Tbcothesol, was injected Into all laveia of 
the abdominal wall 

Thirty primary abdominal indakms and 56 
btopsN exdBOQs of parts of the abdominal 
wall were made on a total of 70 antmala. Three 
of these primary inorioos were upper t/u*' 
%TTSC, 17 upper ^It rectos, and 10 were lower 
split rectus indsaxis. 

Inlr^ oreJ inSJtrelion cj enesUtfrio ta oQ In 
4 InstaiKes 3 cobk centlmeten of oeothesol 
was injected into the submucosal spacesof the 
cheeks 0/ the cats. The mhltratson extended 
from the angle of the mouth to the base of the 
tongue. This represented an csceedingh- 
large amount of anesthetic jd o 3 for the ainall 
space into whkh it was injected Frequent 
In^jectioQs of these areas and the micrascopfc 
studies 00 the tissue reiocnTd showed do Id- 
flammatof^ reaction, TTus suggests the pos- 
sibility of the osc of this type of anesthetic In 
toQiIlkctomies and partknlariy in denial and 
other specific nm-e blocks. 

TnkMi(juc of {Hjfdion oj plain or anai^tic 
oil Three or 4 cubic rentimclcjs of the mate 
rial desired was Injected throu^iont the 
thicfcneti of the abdominal waD so that about 
Sy 4 cubic emtimeters was deposited m the 
fubcutaocoTts tissoc i ^ cubic centlmeten 
Into the muscie Is\tt beneath the fasda. and 
I cubic centimeter into the propcnioneal 
laver This represents far more oil or anes- 
thetic material per kflogram of bodv weight 


per cat than would be used fn a human subject 
The Incision was made fanmedutdy through 
this line of injection, and usually tome cf the 
ofl was seen to escape from the hicised thioc 
Suhtrt maStnaJ Fine ^ and catgut so 
lures were used in doaing tU t\-pes of tnd- 
akins, that k, In the controii, without any 
local in_iectBn, as well as those with plihi oO 
and wills anesthetic oil Both continuous and 
intemipted sutures were used in ah combuu 
tlons wdth little or no difference In the effect. 
Catgut and silk were not combined In the 
dqith of any wtnmd, although sffk was used 
to dose the skin m all instances. 

In 15 Inaskma fine sOk sutures were used 
throoghoct. In tg other Indswns plain ^o 
00 catgut was used In the perltoocnm chroinlc 
No 00 In the fasda, and intmupted fine sill 
Iq the skin. Silk was used In 5 ooatrol Ind- 
floQi without any local byecnon of plain or 
anestbetk oO b j bstaners where plab cfl 
was injected and S tb>es »a the presence e! 
anesthetic oQ 

Catfut was c1splo^Td in 3 control iodsKcs 
without plain or anesthetic oil, twice b the 

E rcseoce of pdaln oil and 10 ttees following 
ijectlon of anesthetic oQ 
These 30 inoiiona, ladudiog 8 coolrols, 
provide a fair dotribntkm of controls and pcs- 
dble combmalkmi of plain and anesthetic oils 
and suture matenili of silk and catgut 
(Table I) 

(JjHUaJ laUrprriation ^ mnlU Tbcbtcr 
pretabon if on the basis of dean wounds as 
opposed to those from which there was ob- 
servTd any discharge at any time. Cultures 
were not taken and, tbciefore we cannot use 
the term mfected 

Of the wounds dosed with iflt, 5 were 
controls, without any ofl or other local fajec 
Oona, I or ao per cent of wbch remained dean 
and 4 or 80 per cent showed discharge Tao 
were bjected with plain, atcrile limaid 
I or 50 per cent of which remained dean, and 
the other showed dttcharge Eight were infiJ 
traled with neotbeaol 7 or Sjli per cent 01 
which remained dean and i or iiK per rent 
showed discharge 

Of the 5 wounds dosed with catguU w 
3 or 100 per cent without an\ local Inyectiw 
and the j or too per cent with plam off b l« 
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Fig I Abdominal nound, silk closure, no oil infiltra- 
tion, 3 weeks after operation Wound healing. A, is good, 
there is practically no reaction about the silk sutures, B 
Breast tissue, D, is seen m the subcutaneous area X9 

incision showed discharge, and 3 or 30 per 
cent remained clean 

Thus, out of a total of 15 incisions closed 
with catgut, 12 or 80 per cent presented dis- 
charge, while of IS mcisions closed with sdk, 
6 or 40 per cent showed discharge 

In the vast majonty of the silk wounds the 
discharge was slight and was confined usually 
to a small part of the mcision Skin necrosis, 
due to pressure from sutures, was by far the 
commonest factor m accounting for the dis- 
charge 

In the wounds closed mth catgut the dis- 
charge was more profuse, and frequently a 
part of the wound broke down The presence 
of catgut, even m the controls without local 
injection, always signalized the outpounng of 
discharge, m contrast to the far less frequent 
discharge m the presence of silk 
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Fig 2 Abdominal wound, silk closure, almond oil mfil 
tration, 2 weel^ after operation Wound, A, which shows 
good heahng, extends through the entire specimen Sdk 
sutures, B, and oil spaces, C, in the center of the field show 
relaUvely little surrounding reaction X9 

Risumi of results In view of the very high 
incidence of discharge, 80 per cent, from all 
wounds sutured wi^ catgut, we must con- 
sider this form of suture material undesirable 
m the cat However, m wounds sutured with 
sdk, the 40 per cent mcidence of discharge 
was much lower, and most of those showmg 
discharge were control cases Inspection of 
Table I shows that m the wounds contaming 
anesthesia m od, sutured with sdk, there was 
discharge m i or 12^ per cent, which is by 
far the best combmation in our senes The 
wounds sutured with catgut in the presence of 
anesthetic od showed a discharge m 7 or 70 
per cent of the cases, which is better than in 
the control senes, aU 5 or 100 per cent showed 
discharge, mcludmg 3 without any local and 
2 with plain od infiltration 
Biopsy of wounds Sections were taken 
through aU layers of the abdommal wounds 
which had healed per pnniam, at intervals of 
r and 2 weeks, and usually at 4 weeks or later 
foUowmg the mitial incision, m order to 
obtam matenal for study at vaiymg penods 
in the heahng process In those cases showing 
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Flf-S Uri nm/r»l 

tntkKi, r 1« after open UK PrartlcaDr so naetlcv k 

preaeat about tke eO ipacn, C tWrc ta urjbi 
a/EB ai ntctlaa tiioat tittiilk lanrr J X j 

malted reaction or diadiarge operntiva pro- 
«diif« were deferred untQ these mani/eau 
tiooa had d ea rtd up awl the mnind wa* 
hnnly healed 

In order to grt repreaentatlw »ectknM the 
drvt 3 bkipiles were (ahen near the extremlUes 
of the apoond tranrvTraely to the InJaal ina 
non but veil within the on|inaII> Indaed 
area, and the third was taken through the 




center It ei ctrocrivible that the reaettoe 
ahoot a perriou* bJofsj wwad could iffea 
the blstowgical plctore of the oripnal Ind 
don. Howem oo the whole, It was felt that 
rtprescniaiirt sectfcns were obtained £n this 
manner 

luctosconc stcD\ or thi srenervs 

nBOVOa TEE ABDOlfOflL novxoa 

/ SSi (hivrt~Mo oS (Ftg t) A finaD dip 
or ihKkcning of the epitheihnn U omaDy 
present at the site of the scai Beneath ihii 
the lou- tissue can be seen otending throunh 
cU lav'crt, indading the peritoneum Esri) 
the ^broblasU appear large and frequently 
are mullmockated A \-aiying degree of 
IcucocjTK Infiltration coropcaed of ^jmor 

f thonudeera, J}Tnpboc5'tcs aodsotnetinieseoa- 
Dophilc* and pUsrna cells, is pretenL Mnlll- 
Duclealed foreign bod) grant cdli are aone- 
dmes icen In small nmnberv The granulalioo 
tiasue is permeated bj man) cafJJlariea, and 
ID Wfne arraa organlialKio of previews areas 
of hemorrhage b foond. Later the ceDular 
reactkin has largeh dbappeared and the 
ocatne fa composed of rather den^el) organ 
ued fibrous tissue 

The iHk sutures and Ii«tures arc fewod in 
the deeper portson* of the wound and ait 
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Fig 6 Abdominal wound, silkclosurc.anestlifsia in oil 

infiltxation, a weeks after operation Silk fibers, /?, arc 
separated bj granulation tissue and mflammatorj cells, 
man) multinucleated gnnt cells arc present, large oil 
space, C, adjacent to the silk sutures shows no penphcml 
reaction X115 

arranged usually on either side of the cicatnx 
The entire suture as well as the indnidual 
fibers are surrounded b\ a minimal exudate 
and inflammator}' reaction This reaction 
vanes considerablj' in dilTercnt locations and 
at different stages in the healing process It 
IS usually slight, however, and is soon replaced 
by actual infiltration and ingrowth of fibro- 
blasts, so that ultimatelv there is a thickening 
of tissue about the penphery of the suture 
matenal as well as a network of fibrous tissue 
between the individual strands In many 
instances the zone adjacent to the scar shows 
relatively little fibroplasia, while the opposite 
side show's a rather wide semilunar area of 
fibrosis, which is apparently the result of pro- 
hferation of tissue, which resulted m the oblit- 
eration of the dead space created by pressure 
of the suture on the tissue as illustrated in 
Figure 3 

2 Silk closure— almond otl tnfiltraltoii {Fig 
2) These wounds show essentially the same 
picture as that just described with the addi- 
tion of multiple round or ovoid spaces scat- 
tered throughout the tissue and varying con- 
siderably in size It IS obvious that these 
vacuoles represent the loculi in which oil was 
retained before section of the tissue These 
areas are devoid of cellular exudate or d6bns, 
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pcntoncil tissue X^s 

and are surrounded by a svncytial hiimg 
layer usually i or 2 cells in thickness Rarely 
are polymorphonuclear cells found, and no 
evidence of tissue necrosis has been noted In 
many areas numerous spaces are grouped 
together, and the scant surrounding tissue 
forms a syncytium 

Healing progresses in the usual manner, and 
no apparent interference wuth wound healing, 
due to the presence of the oil, is noted (Fig 
3) The reaction about the silk sutures is 
quantitatively and qualitatively about the 
same as in the wounds without oil 

j Silk closure — ancslliesta in oil mfiltra- 
iton {Fig 4) Wound healing appears to 
progress m a normal manner There is no dis- 
cernible difference in the reaction about the 
oil in these sections as compared to the almond 
oil controls The reaction is very slight and 
seems to be controlled somewhat by the 
amount of oil and the pressure with which it 
has been injected rather than by factors in- 
tnnsic to the oil When excessive amounts 
are introduced under great pressure, the re- 
action IS correspondingly more marked 

The reaction about the sdk sutures is not 
altered by the presence of oil (Figs 5 and 6) 



tiTn: 


bcrf no pajtkuUr reirtkin or tenmocy fo 
■dbakxD fomution cmn be mtde out 
4 Cct^ daiuTt~no oU {Fii 5) The icc 
^ ^ tions »b(Tir ewentially the ume picture of 
wound hemilng u wms dettribed for the *ilk 
vouod except for the fact th*t there »re coo 
tldenblv more edcnu and hifUmmitory re- 
actkin through the dcatrix and about the 
wturc material ilany polyinoipboondcir 
cella are pr ca ept eariy ejpedally thioathout 
the granulation titfue and about the catgnt 
fotuie*. FTbroblaatk pfoli/eratxc acena to 
progrtaa actjwjr and the ckatxlx app^ri to 
’'ir be quite turn at the end of » wwla. Dnnng 

K f< ''Y this period the catgut pjtures, which appear 

lnltfc^> as iin^ itrandi, usuall) 

Fw AbiWn.] wind rttfot cW*- inertbcU. fwoOcn and fragmented. InflMimatoiT celh 

b*Jln£hrM*^ etU •fte enwrtdoi nmkfm infiJtrmtc the aptccJ between the itraDcB, WO 

frifMttOoa Ql ti» cwi F »too« oo „ inroular absorption occurs, whldi pvts 

ct wen iboat tie otl, C Ueh t» b «cm in tb* p»>- ,, ** , n , , , . , .i Jn ,n rrew* 

enuneeatiwne x« the appearance of a tcalkrped marpn in CTOM 
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section In many sections digestion of the 
catgut IS far advanced within 3 or 4 weeks, 
while m others relatively little change is ob- 
served In all, however, a relatively more 
marked inflammatory' reaction about the pe- 
riphery IS noted than in the wounds closed 
with silk sutures In the sections taken late, 
the polymorphonuclear cells have disinte- 
grated, and a dense network of fibrous tissue, 
contaming giant and plasma cells, is present 

5 Catgul closure— almond oil infiltration 
{Fig g) There is evidence of fairly good 
wound healmg, m spite of quite marked in- 
flammatory' reaction about the catgut, which 
IS digested at approximately' the same rate as 
in the control sections without oil There 
appears to be no relationship between the 
reaction about the catgut and the presence of 
oil In many areas oil spaces are seen adjacent 
to a catgut suture, and frequently there is an 
intense reaction about the suture material, 
while the usual smgle layer of lymphocytes 
and fibroblasts surrounds the oil globules 

6 Catgul closure— anesthesia in oil infiltra- 
tion (Fig jo) Wound healmg progresses as 
favorably as m the catgut control cases The 
inflammatory reaction m the wound and also 
around the catgut is of moderate degree The 
variation m the rate of catgut absorption is 
again noted (Fig 11) Here, also, the oil 
spaces are distnbuted throughout the tissue, 
but there is a tendency to concentration m 
the subcutaneous and properitoncal tissues 
Early the spaces are large and the reaction is 
slight to moderate The spaces become pro- 
gressively smaller, and the mild penpheral 
cellular reaction decreases In a section taken 
at 7 weeks only a few small oil spaces and 
several fragments of incompletely absorbed 
catgut are seen The cicatnx is firm and the 
peritoneum is mtact 

SUMMARY AND CONCLUSIONS 

1 Typical abdominal incisions were made 
into the pentoneal cavity of cats, some with- 
out any local anesthetic infiltration, others 
follon'ing the mjection of plam almond oil 
locally, and others after the local infiltration 
of anesthesia m oil 

2 Catgut and silk were used separately to 
close the deeper layers of all types of wounds 
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Fig II Abdominal Mound, catgut closure, anesthesia 
in oil infiltration, 2 weeks after operaUon Cat^t, F, 
which IS sectioned longitudinallyj shows fragmentation, oil 
spaces, C, in the muscle and adjacent to the catgut show 
no inflammatory reaction X25 

3 Catgut m all these wounds caused 
marked local inflammatory reaction and sig- 
nalized the outpouring of serum, irrespective 
of whether or not there was any local oil 
mfiltration into the tissues 

4 There was shght reaction in the wounds 
closed with silk, and this would seem to be a 
desirable form of suture material m the cat 

5 Of 15 inasions closed with catgut, 12 
or 80 per cent showed discharge 

6 Of the 15 incisions closed with silk, 6 or 
40 per cent presented discharge 

7 In the 8 control cases, without local 
mfiltration, 4 or 80 per cent with silk closure 
and 3 or 100 per cent with catgut closure 
showed discharge 

8 In the 4 instances in which plain almond 
oil was mfiltrated, i or 50 per cent closed with 
sflk and 2 or 100 per cent v'lth catgut closure 
showed discharge 
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9. In the 18 cues into vhich anntbesla In 
oJl (nfotirtol) ir»s inSltntrd i or la 5 per 
cent doMd with silk md 7 or 70 per cent 
dosed with atgut presented discharge 

10 . There is no eiddence to suggest that the 
presence of almond oD plain or anesthetic In 
anj of the wounds Increased the inodence of 
discharge with dther hpe of suture matenaL 

n These findings Indicate that aneslbcsU 
m oil or plain oQ dM not cause ao> delay In 
wound healingor an) tendcnc) for the wounds 
to break down or discharge 


IS The fact that the oQ In these mouruh 
does not show an> appreoabJe surrouadiBg 
inflammatOT) reaction luggcsu the poisIbOltv 
of Qsing tbb t)pe of Infiltiatkn anettheda in 
faimian indsloni. 

13 The absence of grots or microscopic 
reactioD in the cheek of the cat after a lo^ 
anesthetic In oD inbitrabon was used sug 
gests Its use m tonsillectomies or Der\T Uoi 
and, poasibl) In spinal anesthetics. The 
senior author Is now canning 00 espejimeBts 
along this hne 



THYROID DISEASE IN THE SOUTHERN NEGRO 

A Coniparativ^e Analysis of 47® ^Vhite and 4^2 Negro Cases from 
Chanty Hospital of Louisiana at New Orleans 

FREDERICK FITZHERBERT BOYCE, B S , M D , F A C S , New Orleans, Loinsj-ina 


W HEN S A Cartwright, in 1851, 
made his report to the Medical 
Association of Louisiana on a 
study of the diseases and physical 
peculiarities of the negro, he said that negroes 
were so different from white persons that it 
would be safer for overseers, who knew no 
medicme but who did understand their racial 
peculiarities, to treat them empirically when 
they were ill than for the queen’s own physi- 
cian to attend them To physicians and sur- 
geons who practice in the South that state- 
ment IS not altogether absurd It contains an 
important truth m its implication that the 
manifestations of certain diseases differ in the 
negro and white races 

In 1887, when a group of southern physi- 
aans discussed the surgical problems of the 
negro before the Amencan Surgical Associa- 
tion (31), they pointed out that certain sur- 
gical affections pursue different courses in the 
negro and in the white man under identical 
hygienic surroundmgs The mulatto was a 
less good surgical risk than the pure black 
negro, they pointed out, but negroes as a race 
bore surgical injuries and operative proce- 
dures better than white men, and recovered 
from them more speedily, because their 
nervous systems were less sensitive 

In 1896, when Matas published his classical 
monograph entitled, “The Surgical Peculiar- 
ities of the American Negro,” for almost the 
first tune the vanations in fie incidence and 
mortality of certam diseases in the negro and 
white races were anal3fzed scientifically 
Matas’ source was the enormous clmical ma- 
terial of Chanty Hospital of Lomsiana at 
New Orleans, and racial differences m disease 
furnish as many problems for the surgeon of 

From the Department of Surgerj' of the Graduate School of 
Medicine Louisiana State Umversit> 


1939 m that institution as they did for the 
surgeon of 1896 

One or two of the more recent studies from 
Charity Hospital might be mentioned to illus- 
trate this point Kampmeier found arteno- 
sderosis in 41 8 per cent of 239 consecutive 
negro males under 40 j’^ears of age who were 
being treated for other conditions and in 
w^hom hypertension, cardiac disease, and ne- 
phntis could not be demonstrated Cutting 
and his associates found by means of the Kahn 
test an incidence of sjqihilis amounting to 35 5 
per cent in 509 negro males who had apphed 
for surgical treatment, the incidence rose to 
49 5 per cent when less stnet laboratory 
entena were apphed Miller (23, 24) and 
others have pointed out that utenne fibroids 
are 9 times more frequent m negro than in 
white women and very much larger, and that 
pelvic inflammatory isease is more frequent 
and more extensive In a study of 2,715 cases 
of acute appendicitis (3) we found that 
negroes furnished less than 25 per cent of the 
incidence but more than 40 per cent of the 
mortality We (6) also found a sirmlar though 
less marked disproportion between the negro 
incidence and mortality m 404 surgical cases 
of biliary tract disease 

Such figures as these seem to justify the 
speculation that diseases to which the negro 
is immune in his native environment mani- 
fest themselves with special virulence when 
he IS transplanted elsewhere This or some 
other theory is needed to explain certain 
phases of thyroid disease in the negro in 
Chanty Hospital of Louisiana 

COMPARATIVE RACIAL INCIDENCE 

Dunng the i 2 l 4 year penod ending July i, 
^938) 952 patients with thyroid disease were 
treatedinthismstitutionby976operations,i e , 
761 
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TVBLE L — DISTWBUTTOV OF TH\TOlD DIf£.\SE 
C< THE KEW 0*LE\KS CHASm noSPITVL 
JVKtIA*\ I 1917 JDX\ I 1938 



mu Inodcncc of i 596 In the 567 314 admb- 
tmn* and 1 173 in the 168^385 opcraUoQS 
whkh wtre performed, adusive of note and 
thmat operatioru, during the tame period of 
time. 

The white inddence (470 caw) U 1:691 In 
334,969 admitfk)QS and the (4S3 caw) 
I 503 In 943 345 admittKins. The proportloo 
of white to otgro adsuasioai b thui 57 9 to 
43,8 but the proportloQ of turgiCBl (h>Tofd 
dlaeaae tt 4^3 to 59 7 These figure* do oot 
reproent the absolote prapordoeute ind 
deuce of th>'rocd dbeace in thb area. The 
New Oilearui Giarit) Hoqfital nmplie* the 
medical needs of mo«t negroes in Lonitlana 
as we& as in New Oiieam, but Indigent white 
patient* can be cared for in several other msti 
tutions as wcH 'Hie figures nuke do pro- 
\-isfcm furtbcimore, for patfcntj who can pa) 
for their medical services, altbouch the num 
ber of these In the negro race Is rd*tl\Tl> 
insignificant. The negro populatkm b 99 per 
cent in New Orleans, according to Asaodation 
of Commerce figures, and 36.9 per cent m 
Louisiana. 

A consideration of tbe figures trotn the 
Btandpioint of tondly (Table I) cffectuall) 
disposes of tbe idea, which was oner rerj 
widely held, that toik th>T0ld disease b rare 
In tbe negro A* a matter of fact it foJIowi 
ratber rouphlv the ratio of negro and white 
hospital adtnimon*. The diffuse I'arlet) of 
toife disease i* more frequent than tbe 
Dodular in tbe negro although in ooo tone 
disease tbe reverse b true 


coiir \aATt\T B.va \l most \utt 
Far more striking than tbe varfatkwa in tbe 
inddcnct of thyroid disease in the tao races 
are tbe di^arfUe* in roortaht) and partlcu 
larU In the roortalitie* acconfing to la <lts- 
tributioQ (Tables I and II) Tbe mortality 
for the wbde senes of 953 cases b 5 3 per cent, 
which If high c^Tn for a noo-endetnic area 
The negroes, who furnish ju*l over half of tbe 
incidence ftmush almost two-thirds of the 
mortalit) The total male mortallt) of 143 
per cent, or 15 of 105 cases, is more than four 
tlroa tbe female raortallt) of 3 5 pser cent, or 
33 of 847 ca ses. In females the nero roortal- 
ft) IS higher than tbe white mortality In both 
\'anctle 3 of oon toxic disease, but tbe differ 
eoces are not dl^ioportioQatc In both 
varieties of toik disease bowc%-eT it b more 
than twke as high. In males, the negro death 
rate far exceeds tbe white In all vancties of 
thyroid disesae and in tbe toxic wietr it 
rlw to aboddng figurts. These dbpanties 
are bej-ood expJanaLion, for so argnmrst 
would irem to applv to tbe negro male shldi 
does Dot ippl) to the negro female as wtU 

In both negro and while sobbets the dot 
uUty for diffuse tosc disease is higher than 
for nodular tosc dbewse. Thb drcumslance 
which b contrary to the usuai eipenetjce b 
alao ddhcult to explain since in nodular toxic 
dbcaae the haxai^ of cardiac d l s ea s r and 
other \-bcenJ damage are added to the in 
berent baxards of torfc thyroid dbease. 

It b Interatlng and perhaps ngmficant 
that more than two-thirds of all tbe patients 
were treated during tbe lost sM jean of thb 
study and that almost three-ouarten of the 
negroes were treated within tids penod In 
recent )Tars the white mortality has shown 
•ome impr u vTment, but tbe negro mortality 
has axiUnucd \eTy high, which perhaps ts 
farthere%’idenceof tbelnhoentK more serious 
character of thb disease in the race. 

As wc ha\e pointed out cbewbere (1) our 
figures are enurtl) repeescotatne of tbirow 
dtseaze in tMs coenmunitN Les* than half 
of tbe deatha from th>Tokl dlscsse In New 
eWean* occur* In the pubik institulkn wbeie 
One might rcasooabl) expect to find most of 
them, tboogfa pncticaB} aD of the 
deaths, for obvious reasons, occur In It li 
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might be pointed out also that m the 5 year 
penod ending m 1937 there was only i year in 
which the local death rate for toxic thyroid 
disease was even fractionally lower than the 
national rate, and m i year it was twice as 
high During the same penod the local death 
rate for non-toxic disease was from 2 to 8 
times higher than the national rate 

COMPARISONS MTTH OTHER SERIES 

Very few series of cases are available for 
companson with the New Orleans figures 
The reports of Jones, Clifton, and Davison 
and Poer, from Atlanta, Drennan, from Ala- 
bama, and Street, from Mississippi, do not 
emphasize the raaal factor Hermann’s re- 
port of 40 cases of hyperthyroidism in the 
negro is from a northern hospital (Lakeside) 
and it IS doubtful whether northern negroes 
are comparable with southern negroes, who in 
many respects present a peculiar medical and 
economic problem The negro in the South is 
chiefly dependent upon the white man for his 
livelihood and for his medical care, most of 
which is secured in public institutions He 
has lower standards of livmg than the white 
man, has elementary ideas of hygiene and sex 
relationships, and is slow in seeking medical 
aid, perhaps because he is apparently less 
sensitive to pain and to nervous stimuli than 
the white man The northern negro, on the 
other hand, has adapted himself to the ways of 
civilization and more nearly approaches the 
white man in his reactions 

Porter and Walker, from Richmond, Vir- 
ginia, report 36 cases of hyperthyroidism in 
negroes, who were treated, with a mortality 
rate of ii 4 per cent, 2 patients died in crisis 
immediately after admission, and there were 
4 deaths in the 34 surgical cases Dunng the 
same period 71 white patients were treated by 
the same staff with no deaths These authors 
attribute the high negro mortality to delayed 
treatment rather than to inherently more 
serious disease Lehman and Shearbum, from 
the University of Virginia Hospital, report a 
9 43 per rent mortalit)'' in 53 negro patients 
with h}'perth3'roidism (6 males and 47 fe- 
males) against a mortality of o 84 per cent in 
237 white patients The mortaht}’’ in both 
these series approaches the mortality at New 


TABLE n —RACIAL AND SEX DISTRIBUTION OE 
THYROID DISEASE IN THE NEW ORLEANS 
CHARITY HOSPITAL— JANUARY I, 1927- 
JULY I, 1938 


Distnbution 

Cases 

No 

Deaths 

No 

Mortality 
per cent 

Diffuse non toxic 

348 

6 

' 2 8 

White male 

19 




Nesro male 

21 

4 

1 19 0 

AVhite female 

94 

1 

I I 

Negro female 

112 

2 

I 8 

Nodular non toxic 

284 

s 

1 6 

White male 

lO 

1 


Negro male 

12 

2 1 

16 6 

White female 

no 

j 

0 9 

Negro female 

1S2 

2 

I 3 

Diffuse toxic i 

2 S 

26 

II 4 

WTute male ' 

23 1 

4 

17 4 

Negro male 


4 

33 3 

WTiitc female 

ni 

7 

6 3 

Negro female 

S2 

II 

13 4 

Nodular toxic 

192 

12 

6 2 

White male 

4 



Negro male 

4 

1 

25 0 

\\ bite female 

99 

4 

4 0 

Negro female 

85 

7 

8 i 


Orleans Charity Hospital, though at the Uni- 
versity of Virginia, contrary to our expenence, 
all the negro deaths occurred in females 

No general survey of the mcidence of thy- 
roid disease has been made m New Orleans 
In Manhattan there was a shghtly lower m- 
cidence of thyroid enlargement in negro than 
in white school children (9) In Cincinnati 
the incidence was slightly higher In Ruther- 
ford County, Tennessee, as well as in Murfrees- 
boro, Tennessee, m a controlled study the 
negro mcidence of thyroid enlargement was 
considerably higher than the white (25) 

THE CYCLE OF THYEOH) DISEASE IN THE NEGRO 

The incidence of thyroid enlargements in 
young negroes in the studies ]ust quoted seem 
indirectly to support the contention we have 
made m previous communications (19-21), 
namelj, that toxic thyroid disease in southern 
negroes, as is usual in endemic areas, seems to 
arise on the basis of a prenous non-toxic dff- 
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fu»e rfta: wtcreu In white lahjccti It »ri*ei 
u virgin pitboiogy The riraple type of 
goiter which tmounU to little more rh*n ui 
enUrgeroent of the neck. Is fsWy freqaent In 
j^oimg; negro women. Wc hive kept i nomber 
of fuch pitientj cmder obtervition for levenl 
>■0*11, and In most InsUncei the dind his 
either not Increncd In lixe or hu draeascd 
We believe therefore that we ire joitificd In 
■lying that «ytnptomlesa thyroid enlarge 
ments in young negro women In com 
munlty ihoold be operated upon only after i 
pcrsod of obicrviuon. Thb type of goiter 
give* nse to no iymptona if md In most 
cases DO farther patholo^i^ change oaun. 

Altbou^ *2 negro patients in the tone and 
6 in the non toxic groop dated their gotten or 
their thvrold symptoms to pregnancy pu 
bert) the menopaoie, an oper^ion, an ID 
ness or a shock, we do not accept the iustoties 
at their face value. In prevkus comcoimka 
tions we haN'c called attention to the tendency 
of negroes to exaggerate their mkeoes and 
to fnr ntah any lymptotni expected of them, 
and that tendency undoubtedly esmhios why 
certain patients attributed tl:^ tDneatet to 
special orcumstaaces or facts. Negroes are 
phlegmatic they take life u it comes their 
emo^ns are lUFMrfidaJ and oois) rather than 
deep-seated and essential tod tlM negro worn 
an who accordine to her own story devel 
oped her goiter after she had twDered two 
dayi twenty yean ago when her mother 
died is quite tj-ptcal of the race 

In some negroes, bowerer whiterer the 
reason or whatever the special strain upon 
the organism wfakh fans the gland into actlv 
ity the Inactive gland is arimulated and the 
toxic (Uffuse stage fa readied The white 
patient fa likely to present himself for treat 
meet at this stage the negro fa not perhaps 
because bis senjdbQitics are less keen hrstoxic 
manifestations less marked or petham be- 
raosc thyroid disease is not assodaten with 
pain, which is the negro s chief reason for 
seeking medicaJ attentkm. Any one of these 
expianations or all of them may account for 
the fact that toxic diffuse goiter formed lo $ 
per cent or 94 of 4S1 cases 0/ the negro In 
odence against 28 5 per cent, or 1J4 of 470 
cases, of the white In^eocc 


In the Datura] c>t 1 c the difftse toxic «».p. 
wears itself out and the giand paaies over Into 
the Doo-toxic stage. Whether oc not toik 
ma n i f estations reappear depends upeo wheth 
er or not the stimuli, known or unknown, 
which were respousfUe for the origlnil activ 
Ity again become effeedve. Thfaq-de ot 
evwti, In our opinkm accounts foe the fact 
that noG-toxlc nodular goiter formed 34.0 per 
cent of an the negro cases, or 164 of 482 l ues, 
against aj 5 per cent of the white, or ijo of 
470 cases. 

It is quite possible that in some 
the gland may return to the original colloid 
or resting state, by the wockfog of the law 
that an thyroid dfaeasc evcntoidly bums It 
self out 11 it doea not hrst bum out the pa 
tlent. This surmise fa supported by the fact 
that there were 45 cases ol dtffnw non-toxic 
goiter te negroes o%Tr 40 vraa of age against 
22 cases, les than half that nomb^ In the 
whites. 

rostaix cxTijuuncon or the ncto 

DEATB EATI 

Such ipecnlathw reasoning the 

dlflexeoca in the Incidence of the vanous trpes 
ol thyroid dfaease in the negro and white races, 
but doea not the differeocea in the 

mortahty Inthfaccmummltynoiin^esttTgccn 
teea enough casea of thyroid disease to permit 
him to beomje reany familiar with the eendi- 
tlon, and to that 1^ of ex p eri eoce part of 
the general mortaUly can be attributed The 
076 c^xratioQS on 952 padenU were per 
form^ by 58 surgeons, i of whom perforiBed 
lobopcTutiona, luddentiJIy with onfy i death, 
lo a negro while another perforaed 63 opera 
Uons with 4 dcatha. At the other end cn the 
list 6 surgeons operated on s patients each 
and 9 on r patient each. But suA an exnlana 
tloo doea Dot explain the difference tn the 
white and negro mortalftka. Fifty four sar 
geons operated upon the white and 50 on the 
negro patients 37 operated upoo patle^ol 
both races. When the same men eperated on 
both colored and white patients the surgeon s 
mortallW was almost Invariabfv higher fn tie 
negro wards. „ 

Part of the negro mortality is unooMtedi) 
to be attributed to the Inadequate and c^vr 
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crowded negro hospital facilities It is not un- 
usual, and often a necessity, for very ill pa- 
tients to be kept 2 in a bed Isolation and 
quiet are practically impossible, the negro 
fundamentally is unmlling to be alone With- 
in the last 2 years, durmg which the old hos- 
pital was torn down and the new one erected, 
the negro facihties have been particularly in- 
adequate and the noise and confusion have 
had a deletenous effect particularly upon 
toxic thyroid patients In at least 4 negro 
cases, of which I have personal knowledge, the 
unpropitious hospital environment played a 
definite part m the fatal outcome The new 
hospital will shortly be occupied, and it wiU 
be interesting to see whether improved facil- 
ities will improve the negro mortahty 

Part of the negro mortahty can be explained 
by the racial tendency to delay medical con- 
sultation As a result, the goiters are large 
and adherent, are often substernal, and the 
resultant tracheal distortion causes senous 
respiratory difficulties at operation There 
were 69 substernal glands among the negro 
subjects, as compared with only 32 m the 
white, and most of the deaths from respira- 
tory collapse occurred in negroes with large 
goiters Adequate exposure of the glands is 
often difficult in negroes Because of their 
habit of carrymg large bundles on their heads 
and the fact that so many of them perform 
hard physical labor, their neck muscles are 
highly developed This is a minor technical 
difficulty, however, which usually can be 
ehminated if the strap muscles are cut 
We personally have no doubt that although 
negroes develop toxicity less often than white 
subjects in this community, they develop it to 
a more mtense degree TWien lodme is ad- 
mmistered properly, as it very often is not, 
there seems no particular difference m the 
negro and white response m most cases 
Negroes are not as likely to have taken lodme 
before admission as white patients, because 
they are less likely to have had previous 
medical attention In this senes 43 white pa- 
tients with toxic disease and 19 with non-toxic 
disease had taken lodme, against 25 toxic 
and 12 non-toxic negro patients One negro, 
however, had ordered iodine from a mail 
order catalogue and had taken it for 10 years 


Fifty-one negroes, accordmg to the histones, 
had exophthalmos, agamst 25 white patients, 
but again we do not accept the negro figures 
unreservedly, for many of them have "pop” 
eyes from birth The negro response to toxic- 
ity, as measured by temperature, pulse, respi- 
ration, and basal metabohc rate does not 
differ matenaUy from the white response 

There is no doubt, however, regardless of 
these similanties, that the negro patient is 
frequently more toxic than the white patient, 
though his toxicity is by no means as evident 
As a result, the seriousness of his disease is 
underestimated, and either preparation is in- 
adequate or too much surgery is done 
Several negro cases m this series, too, excel- 
lently illustrate the pomt made by Lehman 
and Shearbum, that it is unwise to defer 
operation too long, for the optimal time for it 
IS past often before one realizes it That 9 of 
the 31 negroes m whom stage surger}”^ was 
attempted or completed lost their fives, 
agamst 3 of 31 white patients, seems to sug- 
gest agam that toxic thyroid disease is more 
senous m the negro than m the white subject 

CAUSES OF DEATH 

In toxic diffuse thyroid disease 6 of the 
white and 9 of the negro deaths were due to 
crisis, 3 of the white and i of the negro to 
cardiac disease, and 2 of the white and 2 of 
the negro deaths to pneumoma One negro 
died of respiratory collapse, i under the 
anesthetic, and i after a Naffziger operation 
for progressive exophthalmos The last pa- 
tient, a negro girl 6 years old, although ex- 
ceedmgly toxic, had weathered 2 lobectomies 
successfully 

In nodular toxic disease all 4 white deaths 
were due to cnsis Two negro deaths were due 
to crisis, 2 to respiratory failure, and 3 to 
cardiac disease From July i, 1938, when this 
study ended, until March 15, 1939, 2 other 
surgical deaths from toxic thyroid disease 
occurred m Chanty Hospital, both m negroes, 
I patient died on the table and another died 
m cnsis shortly after lobectomy 

In diffuse non-toxic thyroid disease i 
white patient and i negro died of hemorrhage 
Two negro deaths were due to pneumoma, 
and I each to shock, respiratory collapse, and 
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TABLE m — LIVE* rUNCnOX (w TEUft OF 
JfOMtAt) W 130 CASES OF TtlTlOm DIS- 
EASE STUDIED BY TUI: QUICK TEST 



a pcniitetit thymus giajid In oodoUr non 
tozk disrase x white patient and i nefro 
died of banonha^ The 3 other nem 
deaths were due respeetlvdy to cardiac Jis* 
ease, rtsptiaton oollapae, aM pDeomonia. 
Between July i 1938 and hlajcn 15 1930 
a other sorjp^ deat^ from non toxic th>-ToId 
disease o c^i e d In Charity Hospital, both io 
negroes and both doe to respiratory collapse 
During the period under drscnaakn 31 
negroes dred frcra toxic thyroid disease with 
out surgery 18 from cnsls, against r8 white 
patients, 15 of whom died from crisis. From 
Juli I 1938 to March 15 1939, 9 other non 
surgical d«ths have occurred 8 of which were 
la u egi o e s and s 0/ which were caused by 
crisis. The fact that 39 of the 49 non-surglcal 
deaths occurred within the last 5 years fa i»t 
the least dfatuiblng feature of the altuatioo 
Some of the negroes entered the hospital m 
crisis, and i or a were practicaily morfbond 
but In other cases death oce m re d because the 
intensity 0/ the toilatv was not rcajlxed 
because medical treatment was continued too 
long or because the optimal lime for surgery 
was permitted to pass. AH these figures fur 
nfah CDnidnang proof of the serious character 
of both DOD-toric and toxic thyroid disease 
in the negro 


THE UVEE FACTOa W THYaOtD DBEllE 

Within the last a rears of this study the 
Quick (s8 19) hlppurtc acid test of Ih-er fooc 
tion was perionorf 00 130 patients, 83 of 
whom were negroes. IncreasiDg cipertencc 
has confirmed our caiiier observation that b 
aB varieties of thyroid disetac the negro Drer 
function fa lower than the white (Tabic HI) 
W e (a 4) have suggested cfaewberc that the 
dcaeaaed function b non-toxic <fiserie which 
fa evident in both negro and white eibyects, 
although more marked In the DCgro may be 
evidence of a latent toxfcity thus bcarbg out 
HertaJer’s conteotioo that no geiter fa truly 
mnocent. 

The dctacased bepatb function m the 
negro fa easily espial^ by his tendency to 
tgiMxre his symptoms and to permit hfa dis- 
ease to progresa. It Is further explained if 
our theoiT be correct, by the inherently more 
•erions cjaraQer of thyroid disease b the 
aoutheni d«to UTiatever the reason the 
decrease in Uver function probably erplakt 
part of the wry high negro morUlity On 
the other hand proper preparation will b 
tnoat caaea overc o me the iisceral damage 
Most negro patients respond well to inch 
simple measures as giucoae and dedwOn by 
mouth (Table III) and it fa my pctsocalprae 
uce to employ tb» measures routiDclr cTcn 
in non toxic cases, to o v ercome the fall b 
lUvT function which foTUrwi all operatiooi (5) 
Sacb a fall, il the Initial Ever functico fa loir 
mav readllv progreBt beyond the lower limit 


behave unfortunately no data to auJsb 
the elxJogy of goiter In the negro, fleoater 
end other! have called attention to the goitro- 
genic prcpertles of cabbage which, with salt 
meat, fa a favorite diet of negroes m this co^ 
munltv The dietary factor may pb> some 
part m the pcevaience of rimpie goiter but It 
does not, of course eiplab tcrddty The 
of Loufaiana has been proved to be nch b 
iodine, and the unnary iodine studies from 
Tulane Uniwrsitv which Curtis quotes b 
compairson with hfa own substantiate lix 
•mounts available. In central Ohio the am 
age dafly normal onaary exartion of lodnic 
was 51 mnU groms as compared with 117 
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THE EFFECTS OF EUPAVERINE 0\ THE I ULMO\AR\ 
CIRCULATIOiN 

H H BRADSH.\\\ ^LD and RICHARD J aiODOFF \LD PWidcIplik, PamtjiTMmA 

D uring tile put few jTiriocauioful be«tithedru^iWdtbehe*Jtr»tewddf 
j trtJcJe* hx\T tppeaiid in the liter* owied the c*rdi*c output Tbw cffertj 
' turc dcicribinjg the use of cnpa were not Influenced bj itropifle (bowingtlau 
verine In the treatment of pertpbcr*! eupaverinc act* dlre^y on the muide and 
and pulmooarj emboli In rgjo Wolfes and not through the \*fui or aympalbetfc nmev 
Kreitmair puUuitcd an aconint of iheu Samaan also found that nipa\Tnne acted 
•tudfe* on this drug a aynthetfe preparatfon directly on intestinal muidc reheidDf ipaua 
doselj related cbemically and phannacologl- whether mediated throu^ dcttc musdew 
cally to papaverme Other reporu on the chnl both. In cootrast to atrojiic whkh had no 
cal and eiperimejjtal use of tiu* drnf have effect on direct musde jpaiat, 
appeared aince. A brief review of the liter* Oittmltcns It ha* been demonstrated re- 
ture and peraoaal experimental abservatloa* pcatedl> that after the lodging of an embdos 
are presented In this paper In an arten the vessel dlital to the embofiied 

Er^venne Is i— (3 4 mcthriene-dioxy area goes mto ipa*m. Hopinf to erercocQc 
benxyl) (3 inethri-6 ^ methylene dioty the effect* of thia spasm rtYnIrimw Imve used 
isoqulDoUne) It b a white cr^^ttalUne com- both papaverine and eupaveriM in the treat 
pound whkh melt* at 140 de g re e* C without ment of artoul emhob. SohUoaver rep ort ed 
ckcompoxiboa. It U a weak base whose salts se%Tral cases with peripheral arterial emboli 
are drampoted by alkallae bicarbooaie*. fo which striking improvmest foQowed the 
The baulphate dlaolve* readll) in hot water use of eupaN'erine. ADen and >TicT4^in ob- 
Tbe phaimaoDiogicai effect* of eopavertne aerved a case of femoral enbofos m whkh the 
are dnin«r to tboM of papaN'crme Samaan draffatloe a<iddeal> retorned following the 
and Wolfea and ELreitm^ found it to be half admfnbtratioo of papaverine, 
a* tone a* papai-crfrit Sininan found eupa Dcnk beDcrrd tbit the factor of q»*m 
vcrinc to be twice a* acti\-c a* papaverioe pla>-ed an important part b the i\TQpti>' 
while Wolfe* and Kreitmair found It *5 per matology of pciimonan' embobsm. In igjtf 
cent more potent than p*p*%tnne he reported 9 cases of puhnonaiy emboGsm 

Pal fint demonstrated that papaverine had treated with eupavtrine. Seven of these re- 
a paralyzing effect on smooth mmAe fibera. covered- He also rraorted *S case* of periph 
He showed this cfl'cct when the drug wa* used cral arterial embolUm treated with cum 
alone arid also when It wa» used after muscular vrnne, of which 17 recovered t were fan- 
spasm been induced by eplnephiiae- proved and 5 were not improveo. In 1937 
Samaan found that * to 4 miHrgrarDS per OomanJg disamcd the raiknale behind the 
kllogiam caused a slight fall b Uood pressure use of eupaverbe in pralmouai^ eraboCtm. 
b Tilm*!*- The fall sras pro- He bclfevri that the effect* of pulmoo*^ 

portionatcly greater with larger dose* of the emboU could not be explained roWy on tlw 
drug The h»rt rate was bcrcased with the basis of mechanical ocJnaion of the ^ 
larger doses. This increase b cardiac rate monaiy xTSsel* but that vaso^jostk Impolsc*, 
was abolished by a prior fajection of atropbe meefiated through pulmooary xasoronstTK 
Lethal dose* caused cessation of respiration tors, were set up by the presence of an em 
before the fillurt of heart action. InlsoUted brfui and that the nsoltbg pokfflW 

arterial spasm was largriv respcbiftJe for the 

lb. tafd Kmut* uwwt ^ptotns produced. On thU bari* he advo- 

7«S 
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Fig I Efiectsoi eupavenneonpulmonaiyandsystemcMoodpressuies 


cated the use of the drug in pulmonary em- 
bohsm 

It IS generally agreed that eupavenne has a 
spasmolytic effect This is evidenced m the 
circulatory system by a fall m blood pressure 
It IS difficult to understand how a generalized 
fall m blood pressure can benefit the part dis- 
tal to an embolus, in which the arterial pres- 
sure has already been reduced to a danger- 
ously low level by the occluding embolus 
German observers have spoken rather freely 
of spasm m the pulmonary artenal circuit 
However, a thorough review of the literature 
on the pulmonary autonomic nervous system 
leads one to the conclusion that such a sys- 
tem, if present, is weak in its action 
The treatment of patients suffenng from 
pulmonary embohsm is unsatisfactory No 
one knows what percentage of these patients 
will recover spontaneously Embolectomy 
occasionally has been performed successfully 
m the Scandmavian countries but so far no 
successful case has been reported m the 
United States The size and position of the 
embolus probably has much to do with the 
outcome The so called “rider” embolus pro- 
jecting mto both mam branches of the pul- 
monary artery is rapidly fatal unless imme- 
diate embolectomy is done Smaller emboli 
lodgmg m branches of the pulmonary arterj’’ 
are not necessarily fatal, even though branches 


of both right and left pulmonary arteries may 
be mvolved Operation m some of these 
latter cases may substitute a fatahty for a 
spontaneous recovery 

Experimental studies on the effects of eupa- 
venne have been meager, espeaally in the 
Umted States It, therefore, seemed desirable 
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Fig 2 Effects of eupavenne on respirations, cardiac 
output, and systemic blood pressure 





to mtkc crruhi obterv'itloos of the effects of 
enpat’erfue m oormsl animit* sad oq ^ntmaU 
with irtifiatll) induced pulmoo&ry emboU. 

MtHod and frottdnra Cals of ^ kdogrtn) 
average wefgfat, aneathetl«d b> latn 
penioneal fn)ectk>o of 6 cubic amtimetert of 
a 1 10 sodioin barbital soIuUoa «r kOotrain 
were used in all crperimenU. The animali 
were prcporcd acconling to the raethod of 
Dnnher m which the anterior chest piste is 
renwitd, the pcrkudium opened and su 
tnred to the chest waZh thus allowing the 
lungs to function oonnaD) hi a closed pleonJ 
cavit) and permitting free access to the heart 
and great vessels. Recordings were made of 
pulmonary arterial Mood pressure, s^wtemic 
blood pre ss ure cardisc output, snd respira 
toiy rate and rijlume. Sjitemlc hlood prea- 
fure was recorded directly on a mercury 
manooeter coenccted to a cannula in the 
carotid artery Pulmonary arterial pressure 
was recorded direct!) on a mcrony manonse 
ter connected to a ipeciall) devned cannula 
In the main trunk cd the pulmonarj artm 
Respiratkmi were recorded through a simple 
cbest re^jirometcr grring frequencj and com- 
paratlcT ampOtudc of respirationa Changes 


In cardiac output were determined bj the 
use of a bef] ordiocneter The sMnble bisul 
phate of eupa\TTine was the drug used An 
avenge doae of 3 miDignms per kHofran) 
waiuj^ 

Twenty -nine animals were used fa tMs 
series of aperimeDts. Pulmonary prtnore 
was recorded In 34 systemic prewjre in ah 
irapfratioQi in 14 and cardiac output in 6 
ArlffiojJ pntmoQary cmboii were produced in 
14 aolnuls hi the Intravenous mjectioo of 
sterile mineral oQ and the effects of enpa 
verine, both before and after emboii were 
induced, sere studied in 15 
I CmCTSOrOILEMBOUOXPtTLiloyAJtYANn 

rrannee ntEaroaEs aiawaAncccB 

CASDUC DUTPCTT 

The average pulmonary arterial presmre 
■t the start oj the caperiments was u 5 mUB- 
meten of mercury and the a\Tiage systemic 
arterial pressure was 94-5 

It was found that an hi^kio of oQ of i to 
t cubic centimeters permitted sarvfvsl of the 
■nitriat wbcTeas t cubic centimeters uiuaD) 
resulted In death within a few momeoU 
TherefoTe i s enbk centnnctcfs of oQ was the 
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Fig 4 Effects of nuneral oil followed bj eupa\ enne on respirations, 
cardiac output, and systemic blood pressure 


usual dose given It was found that within 20 
seconds of the injection of the oil into the 
femoral vein there was an average rise of 
pulmonarj' blood pressure of 28 millimeters of 
mercur,^ which within 2 minutes fell to an 
average of 15 millimeters of mercury above 
the onginal level At the same time there was 
a fall in the systemic blood pressure of 13 
millimeters of mercury which then rose to a 
level of 8 milhmeters of mercur}'^ higher than 
the original level 

A dose of I 5 cubic centimeters of oil caused 
the respirations to mcrease from 19 per minute 
to 26 per minute The majority of the animals 
showed changes in amplitude of respiration 
and irregularities in rate 

Cardiac output was decreased 30 per cent 
immediately after the intravenous injection 
of oil After a few moments the cardiac 
output returned to 2 per cent above pre\aous 
level 

2 EFFECTS OF EUPATORINE ON PULMONARY 
AND SVSTEMIC PRESSURES, RESPIRATIONS, 
4 .ND CARDIAC OUTPUT 

After an intravenous mjection of 3 milli- 
grams of eupavenne per kilogram the pul- 


monary blood pressure rose immediately in 
all animals, the average rise being 5 5 mdh- 
meters of mercury which in a few moments 
fell to 2 5 millimeters of mercury above the 
original level 

The systemic pressure fell immediately in 
all animals, the mean fall bemg 24 milli- 
meters of mercury which promptly rose to 
5 millimeters of mercur}'^ above the original 
level 

Three milligtams per kilogram of eupa- 
venne had practically no effect on respirations 
except for a slight increase in amplitude 

Three milligrams of eupavenne per kilo- 
gram caused an immediate decrease in the 
cardiac output averaging 15 per cent of the 
onginal This was followed shortly by an in- 
crease to a level of 6 per cent above the orig- 
inal 

3 EFFECTS OF EUPAWERINE ON PULMONARY 
AND SYSTEMIC PRESSURES, RESPIRATIONS, 
AND CARDIAC OUTPUT AFTER INJECTION 
OF OIL 

^Vhen 3 milligrams of eupavenne per kilo- 
gram were given to animals after pulmonary 
embolization with oil there was an immediate 
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n 3 C In pulzoonan prctturc 175 

raiHimelen of mwcun Yrhidi »oon fell to a 
lc\rl 0/85 mDUmeten of mercur) abo\x the 
odgmtl Ic\'eL 

The *MtemJc preoure fell th fall t\-cr 
»ged 53 5 mnilmetcra of mercurj which toon 
retunved to a fe%Tlof 13 nuUfmetenofroercurj 
higher than the onginal le^t! 

In 3 ammaJj the Injection of eup«\Trfnc 
was followed ImmeduiteK bj t rapid fall in 
both puiraonarv and ijatemic presaures and 
death occurred almost lmmedtatel\ reiplra 
tfoni ceased before heart action itoj^xd 

Carduc output decreased at an average of 
40 per cent fn these animals and returned to 
the original leNTl in those ammoli that sur 
\r\Td. 


fTTWWll AXD COVCLPSlOYS 
EnpaiTrlne was found to havt an imin*dl 
ate effect in lowenng t\ftemlc blood pleasure 
This effect was C3tremel> irtnaent and was 
followed bv a slight Increase in the blood 
pressure oitt the onginal le\-cl However hi 
the pulmonary droiit the effect of eupavenne 
refulail) was to cause marked increas in 
the blood pmsure o%'er the onginal leveL 
\\’heti eupa>Tnne was given alter oU emboli 
the effects were quaJitaU\e1> the same in- 
creased pulmonarv pressure and decreased 


fvatemlc pressure Ilowwer some of the 
animals filled to lurrliT after oil followed b\ 
cupaverinc. In view of these results it u 
difficult to understand bow eupavenne could 
favTJraWj fnffneiKe (he course of either pul 
raonarv or sjatemlc emboli 

EupaiTrinc has certain spasamlj-tK tetioos 
causing a mariced though transient, fill in 
c\‘atemlc blood pressure Prcvicrus inmtl 
gaton hatTs shown that tlm fa piobabl) due to 
the actxm dimrtl> on the smooth muscle of 
the vessel wall 

EupaNtme docs not lower bat raises, th 
pulmonan arterial prc«urc In cats. 
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CONCEPTS OF A ^ 
OVARI 

WALTER SCHII 

C lassifications of tumors of n 

organs m the bod}'’ have been es 
hshed, accepted, and utilized by p; 
ologists of the entire universe H 
ever, the classification of ovanan tumors ha 
mained an unsatisfactory chapter of patholi 
ever since systematic investigation startei 
the field of oncology The reason for this Ik 
the fact that ovanan tumors, to a great 
tent, consist of tissues definitely different f 
those of the normal ovary, whereas, in 
other organs the structure of the tumors d 
licates the normal constituents of the org 
from which they arise Thus, the muscle g 
origin to the myoma, the fibrous tissue to me 
fibroma, the nervous tissue to the neuroma, 
etc The classification of such tumors (myoma, 
fibroma, neuroma, etc ) becomes a matter of 
fact, since the analogy of such a tumor and 
the normal tissue permits directly the tracing 
back to the tissue from which the tumor ong- 
inated On the other hand, the ovary is a 
playground or a resting place for a vanety of 
tumors consisting of tissue elements which are 
normally not found in the ovary Such tumors 
in the scientific termmology are characterized 
as heterologic, or better, as heterotopic Prior 
to 15 or 20 years ago, there was no possibihty 
of gi’ving a satisfactory explanation for the 
origin of most of these tumors Since the his- 
togenesis of ovarian tumors was not known, a 
histogenetic classification was impossible Con- 
sequently, the purely morphological and in 
some cases the histogenetic system of classi- 
fication which was available and utilized for 
the tumors of other organs did not exist for 
those of the ovary Substitutions for this type 
of classification were made by vague chmcal 
or physiological conceptions, with the result 
that each pathologist had his own classifica- 
tion and there existed no generally accepted 

Presented before the 39th annual meetinc of the Amencan 
rVssoaation of Patholc^sts and Bactenolopsts m Richinond 
\ irginia April 1039 
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the best then obtainable Approximately 20 
years later, when pathologists and gyne- 
cologists agam attempted to give a complete 
survey of ovanan tumors, they faced the great 
difficulty of placing into Pfannenstiel’s system 
the variety of ovarian tumors which had been 
discovered and mvestigated since Pfannen- 
stiel’s time The ovarian tumors had been thor- 
oughly mvestigated from the clinical and 
morphological points of view but the histo- 
genesis of most of them was still unknown, 
consequently, a histogenetic classification 
could not be established 
Most of the existing presentations lack the 
unity or the continuity of the original pnn- 
ciple of classification and utilize other prin- 
ciples which the science of logic has proved 
to be fundamentally erroneous m any classi- 
fication Thus, Sternberg for instance, in 1926 
uses as co-ordinated groups (a) histioid 
tumors, with fibroma and sarcoma, (b) a 
group which has no common name but which 
consists of endothelioma, perithelioma, and 
cylindroma^ (c) cysts and epithelial tumors, 
which group, among others, contains the 
Krukenberg tumors which do not originate 

*It must be here mentioned that the cjhndroma is not an en 
Utjr but a special type oi d^cneration found m histioid as well as 
epithelial tumors This latter possibility is in ointradiction to 
the grouping of c>lindromas under the heading (subordinated 
group) of histjoid tumors 
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n« In pulmonan prtssiiTC averapn^'^:^ 
miniroetcr* of nwnron which 
le\Tl of 8 5 mtUimetcr* of 
originil Irvel 

The iNTtcmlc prtwurc ft 
a^^ed 53 5 millimeter* of 
rttumed to a le^Tl of 1 3 
hlEber than the on^l 
In 3 animal* 
wai followed 1/0^4' . 
both pulmonniy 
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Fig 6 Dysgenninoma, benign Rows of single cell 
breadth 


suit of such a classification is that the same 
tumor appears in different groups or headings 
— an error which the science of logic teaches 
should never occur m a well founded classi- 
fication Thus, for example, the tubular ade- 
noma appears first under the heading of 
epithelial tumors and, second, under the head- 
ing of vinhaing ovarian tumors The tubular 
adenomas are both epithelial and virihzmg at 
the same time but two charactenstics which 
can be present in the same unit should not be 
utilized as co-ordinated headings in any clas- 
sification Comll, of Barcelona, in a complete 
resignation of givmg anatomical foundations 
suggested a half clinical and a half morpho- 
logical system of classification founded on four 
disparate characteristics cystic, vegetative, 
solid, and hormonic Three French authors, 



Fig S Teratoma of immature type — cmbrj oma, mabg 
nant Loose mesenchjanatous and epithebal adenomatous 
elements 



R Leroux, J Levret, and Wemrott, estab- 
hshed an anatomical classification which is 
limited to the epithelial tumors only A sug- 
gestion of a working classification of adenexal 
cysts and neoplasms has been pubhshed by 
Counseller and Broders which is meant to 
serve for chmeal purposes It probably will 
serve this function very well, but for the 
pathologist it IS unsatisfactory because the 
first group— cysts— mcludes cysts of corpus 
luteum which are onlv the pathological dilata- 
tion of a physiological cavity, dermoid cysts, 
which are true neoplasms, and it separates 
the latter from teratomas which are found 
in the classification under B, neoplasms, 2, 
malignant, f, teratoma 
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In CurtH textbook on obrtetria aod gyn 
ecology Goodall gUei a %er\ detaHed 
prtacnUtkin o{ (rvuian tiimor* lubg for the 
datioficatkin the embn-ogcrvrtia of the owy 
Unfortanatch at that diiie the new ducm 
erlei conceroing the embn-olojj of the o>'an 
b^ Flacfwl and Grwnwatd were not knovn 
and conaeqnenth Goodall uaed the otd tbcorj 
which traces all the epithelial atructures of 
the o%vs to the lurface epithelium, TUa 
thforv has since bees discarded and, as it is 
incorrtct, it could not be Instnnneotal in ex 
pUming the hUtogenesls of ONaiios toniora. 

R. T Frank m 19J1 discussed the >-ariouj 
classlficabons suggested up to this time and 
chooses for his work a thnple modificaUoa of 
the PfonneasticI Sternberg daisfdcatioa He 
divides the tuinori of the o^aJv Into epilbelia] 



tumors^ ODimectrvij tissue turnon and mlwd 
tumors (ejnbrvomas) This n a grouping 
rather than a dsAsii cation of ovarian tnmon 
but It does justice to the great %ariet> of 
stiuctore the hiitogcseiis of tbe availao 
tumor Ewing In his famous monograph 00 
tomort, nmOarly docs not attempt to a 
cUstficatkn but mrrrli an enumeratfen of 
ox’anan tumors. Tbe mme b true for Pom- 
efw of Qe\tlaiid who mtrtlj enamerates 
14 different trpes of ovarian tumors without 
supeiordinated or subordinated disssion. like 
wise tbe faJMfifical Indes of the Aroencan 
Medical AssodatJon bats numerous ovarbo 
tomon Id do particular order 
^Tjen we attempt to cstibhih a hbtogenetic 
sjstenj and dasdhcatioo of CTiwriia tumors, 
one test for Its working capaat\ b whclhei 
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Fig 14 Brenner tumor, bemgn The glandular part is 
well developed 


the great number of the so called rare ovarian 
tumors recently discovered and investigated 
(dysgermmoma, Brenner tumor, arrhenoblast- 
oma, etc ) can be placed into the system with- 
out disrupting the system or the conception 
of the tumor According to the laws of logic, 
no tumor should appear under different head- 
ings m the same classification This, of course, 
does not mean that we can avoid puttmg 
tumors which are clinically and morpholog- 
ically almost identical mto two different groups 
accordmg to the histogenesis For instance, 
there are two different types of pseudomuci- 
nous cystoma from the histogenetic viewpoint, 
but which chnically and even histologically 
are almost identical One develops from the 
prosoplastic surface epithehum and the other 
represents the intestmal part of a teratoma 
The histogenetic classification has to place 
these two tumors in different groups This 
does not weaken the histogenetic system for it 
IS very probable that, with increasmg knowl- 
edge and expenence, tumors of different his- 
togenetic origin may prove to be clinically dif- 
ferent espeaally with regard to the tendency 
of malignant degeneration 
The first group is represented by patholog- 
ical changes which the clinician is prone to 
call tumors, meaning thereby, enlargement of 
the organs as indicated by palpation This 
enlargement, however, is not the result of 
neoplastic transformation This group is rep- 
resented by cysts which signify dilatation of 
physiological cavities by retention of secre- 
tion This term, “cj'st,” must never be con- 



Fig IS Brenner tumor, benign The epithelial islands 
w ith cystic degeneration 


fused With the term “cystoma” for the suffix 
“oma” means a real tumor, analogous to a 
lipoma, neuroma, fibroma, etc Whenever the 
diagnosis of a cyst is made, one must trace 
back its ongin to a physiological cavity which 
has given nse to a cyst as a result of retention 
of its secretion In the ovary there are three 
types of cavities which may become cystic by 
storing pathological amounts of fluid the fol- 
licle, the corpus luteum, and the corpus 
atreticum These result m follicular cysts, 
corpus luteum cysts, and corpus atreticum 
cysts The latter anse from corpora atretica 
with luteinized theca which are generally 
found only in pregnancy These cysts may 
give rise to the well known bodies, havmg a 
yellow waU with a red center which compose 
the enlarged ovary m hydatid moles and chon- 
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F((. j SoUd ta ax&m c uwn* of tbr tnu^ bed^n 


onic epitheliomai, a* t result of hv'perbor 
momc secretuQ Le b} aa abunt^ce of 
prolan B with seanKUrj WeeUIng lo the 
ca%1t\ The correct and accurate oamc for 
these would be luteuiUed corpora atretloi 
oats, but this has been repUced by the term 
lutein crat* as suggrated bi the tint lo>T*tJ 
gator*. 

The true o^•amn neoplasma iau*l bedmded 
according to the origin of the tissues which 
would place them Into two groupa The first 
group consUta of tumors developing from U>- 
sue which b found In the oomu] pb\aiologica] 
ONTUT These luioors, Inasmudi as they arise 
from the ov*r\ itself can be caDed ovari 



temed b\ luteinuatioo— the lo caOed nmtho 
bbroma theca-celluiare of LoelHer Priad 
The setXHid group of ovanan tunsois de 
retep* frocD daiue which is not found in the 
oofi^ ovary but is fotiod elsewhere. An 
adequate natne for these tumors wotiJd be 
beterotoplc —which b the verbaJ Creek 
traniiation of “other placea I prefer the 
name beterotofiic to betwoge n etk whkh 
would mean aeopUsms devtioping ebevbere 
and voukl oot Inditde tuToon of noo-oraibn 
type which derelop from o\'arUn constiloenU. 
beterotopic turnon can be di 'Ided bto 


ogeidc. Thb croup U represented b\ two 
membeia, both dc\T]oplng from the mesendir 
matous core of the ovar% The 6nt b the 
granulosa cell tumor which developt from fetal 
remnants of the tissue which ph\'Kb}logicaU> 
develops into granulosa. Thus the tumor dup- 
Ikate* the embrvologkal dc^■clopmcnt of the 
granolosa- It can be subdivided according to 
the analogj with the fetal dev-dopment of the 
folltcka as (al homogeneous immature cor 
responding to the phM before the dcsTiop- 
ment of tw germinal cords and thus simflar 
to an immature hbroma fb) trabeculated 
corresponding to the phase of gennfoai cords 
and (c) Imitating the mature foUicIc called 
mature foliiculoid or foUicufoma. The second 
tumor corresponds to the unspeafic compoiient 
of the mcscnchi-matous core which oormalls 
fnmfabct the InteratitiaJ hbrou stroma. This 
tumor b the hbroma with a subgroup charac 


two subgroups First, those tumors which 
m*> tdequalcl) be placed m the poy tb*- 
sified bj the beading Entm In Dlfleieott- 
atloQ for lhe> anse from constituents of the 
o%'ar> which, as a roult of failure of differtn- 
tiaUon dc^<^op into noo-OMinan tissues. Sec 
ond those tumors which consist of Doo-ovsnan 
tissue which was shifted into the o arv as a 
result of pathological changes This ihiftlng 
of non-ovaifan tissue mto the ovarj m*\ occur 
durfng fetal tunc, Ia devefopmcnlal error or 
In adulthood bi either surface iraplantatkin 
of liormal tbaae or metastases of oetplastk 
(blue The epnip of pathoJogicai dl/Tnenh 
atioD can sgim be subdivided into two groups 
according to the orffm of the error in diBcrtn- 
tiatkm Thb error ma} occur in the sarfacc 
epitheliom which was fonnerlv called gennlaal 
epithelium —a name whicb arose from the mt»- 
coocepUoc that this epithelium produces 


779 


SCHILLER NEW CLASSIFICATION OF OVARIAN TUMORS 


oogonia and spermatogonia, i e it produces 
the germinal cell Since we know today, as a 
result of the discoverj'^ of the germmal route 
that the germmal cells anse from the posterior 
wall of the primitive gut and enter the devel- 
oping ovarj' from the back or dorsal side, from 
its hilum, there is no justification for callmg 
the surface epithelium the germmal epith- 
elium The latter is a part of the celomic 
epithelium and, therefore, has the same ongm 
as the epithelium n hich situated at the lateral 
pole of the gonad by invagination and inclusion 
forms the muellerian duct This muellerian 
epithelium, later by differentiation, develops 
into high columnar ciliated, or serous epith- 
elium of the tube, into the glandular epith- 
elium of the cavity of the uterus and into the 
high pale mucinous epithelium of the cervical 
canal Ovarian epithelium, frequently, as de- 
scribed for the first time by Walthard, m- 
vaginates and forms by separation from the 
surface, the so called Walthard q^sts These 
little cysts may give ongm to cystomas later 
or even to neoplastic proliferation by differen- 
tiation of the epithelium The differentiation 
ma\ parallel the potentialities of the muel- 
lerian duct (Formerly this n ould be explained 
by the conception that muellerian cells were 
misplaced medially on the surface of the ovar>' 
Todav, however, we discard this primitive 
mechanical conception and prefer the state- 
ment that m the earl}’’ stages of development, 
cells possess almost ever)" prospective potenti- 
aht) and that these potentiahties decrease 
gradually as development and differentiation 
take place, with the exception of the one that 
harmonizes ith the localization of the cell In 
the case of the aforementioned c\sts, the de- 
velopmental error consists in the fact that one 
of these potentialities is not extinguished) If 
the inclusion c)st dupheates tubal develop- 
ment, It forms a serous ciliated q stoma If 
It duplicates endometrium, an endometnoma 
is formed If it duplicates ccmcal epithehum, 
a pseudomucinous c\ stoma is formed The 
similanU of the tubal epithehum and the 
serous c\ stoma has been knomi for a long 
time and has been in\ cstigated accurateh by 
CNtologists and rccenth emphasized by Rus- 
sian authors Ihc analog! between endo- 
metrium and endometnoma is responsible for 


the name of this tumor Endometriomas of 
this ongm have to be traced back to the 
adenoserositis of Rob IMeyer and separated 
from the implantation endometriomas of 
Sampson The sirmlanty between the epith- 
elium of pseudomuemous cystomas and cervix 
has puzzled many investigators Even the un- 
justifiable theory of an implantation of tissue 
arising from a cervical menstruation which 
does not exist has been offered as an explana- 
tion The difference between muemous and 
pseudomuemous secretion which was stated 
m old tunes, based on the presence or absence 
of coagulability by alcohol is not justifiable, 
for today we know that as a result of changes 
m the colloidal phase, the coagulabihty with 
alcohol decreases with increasing age of the 
mucin 

The cystomas, especially the serous and the 
mucinous, could be characterized by two more 
descriptive attnbutes unilocular or multi- 
locular and simple or papillomatous Veq" fre- 
quently, the tendency to form papillomatous 
projections in the serous q'stoma anses, not 
only in the depth, that is, m the wall of the 
cyst, but simultaneously in the surface epith- 
chum, thus giving ongm to superficial papil- 
lomatous projections WTien only the surface 
epithehum develops into papillomatous pro- 
jections, we sec a surface papilloma which in 
the classification has to be co-ordinated wnth 
the papillomatous cystoma Combmation of 
serous cystoma with surface papiUoma and 
fibroma (by fibromatous thickening of the 
septa) IS not too rare papillomatous cj stofi- 
broma or fibroq'stoma 

A second possibility giving rise to the second 
group of tumors resulting from an error m 
differentiation develops from the depth and 
not from the surface of the organ (i c it arises 
from the mesenchymatous core) The cells of 
this tissue partiall) give ongm to the unspeci- 
fic interstitial tissue of the o\aq and partially 
contnbute to the formation of the germinal 
cords b) furnishing the auxilliaq cells which 
serv'e to build the follicle and later become 
transformed into granulosa cells— as Fischel 
has definitely proved It maj happen that 
one of these cells dunng mitotic dmsion loses 
one X chromosome and so becomes male in 
character Such a cell has the tendenev and 
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pota>C) of the me*cnchyiiial core of the te»- 
tJde u M feUJ mnnjat *i>d, dereJopinf in * 
neoplaim. It gi\'e* origin to » tumor which 
dupiicBte* the fcul dn-elopment of the te»- 
tioe* bat without cpennetogonhu Tha tumor 
IDtewiK his three phiies (i) bomogeoecmi 
Immiturt (b) tnbeculir IHce mile germinal 
cordi (c) tdrtwmstota— daplidting miture 
tesUcoUr ducts as adenom* teiticulirt. This 
tumor Like fetal testicle conulos a great 
number of laterrtidal Lcydig which 
produce a male hormone and cooseoacDtle 
may hive a masculinlring effect oq the bairer 
It it called airbenoblastorai. 

A third pos5ll:^t> ames when as a result 
of developmental error in the sei chromosomes, 
the type and mechanism of which error we do 
Dot understand nor know as yet, the cdls 
develop In neither adequate mile dot female 
direction but become sexuali) Indifferent or 
neutral. This error occurs m the os-ary as 
wdl as In the tesUde and \'ery cbajaclens- 
tkaHy in high tnddeoce in berreiphrodldc 
eonidi whxh prohabl) drv*ektp a oeutnl xone 
b e tsteen the cones of different sexes. Conse- 
qoentiy thb tumor dev-elopB kkntkally in 
ovaries, tertides, and bensiphioditk gonads. 
It oonrists of Urge round celli with a pale 
delicate protoplasm arranged In ali-eoll be> 
t wee a connectjve tume septa or in rows be 
tween connective tissue fibers. Fonneriy thia 
tumor was described ai a large cellular car 
fWn ma or aarccszia- It wu not ostl] the 
French investigator Chevanu found it in the 
testicle and traced it back to the spermato- 
gonia that it wu called a aemiooma. Rob 
Mej-er strto«l the fact that the ovarUn dyv 
^ i TT n ^nfimM ncver masculiniret the bearer aiid 
produces no bormonei. He also suggested the 
ruTw disgetminoma to show that the tumor 
develops from both — “dii — gonads or gertm 
naJ glands (and not dysgerminoma from 
dji meaning wrong, u for example in dys- 
rntmorthen) dyagenmnoma has a great 
tendency to dainte^ate and to underpo fatty 
degeneration The stroma responds to the fatty 
products of dcgeneratioci by pioduang gianu 
latioo tissue conaistingoflympboc^es e^the 
loid cen« , gUnt cells of the I anctuins t3rpe— 
thus duplicating tube r cnloua granulitko tis- 
fue Tms cotaodeoce in many cases ia re- 


sponsible for the mistake made by aoenc ob- 
sen-ers who stated a coincidence of dyiga m i- 
ooma and tuberculosk. 

The tinooTS dcvTloptng Iroen muplactd 
tissue contain as the fim group thoae artting 
from dispiactment of ceils during fetal ttm,- 
These ctih have multiple potencies and art 
called biasfomcres by embryoioglstJ, When 
thty de\Tlop into tumori, thty give nie to a 
poor!) OTganixed mixture of called 

tentoms. Formciiy the word teratoma was 
used to faidude the attribute of mallgnaocy 
This Is not justifiable for beugn teratonias 
undoubtedly exist The term itself means a 
tomoT composed of tissue the p r es en ce of 
whldi in this locality the observer considers 
a miracle. It is better to use the srord ten 
toma without antidpatiog its dinlcai evaiua 
tloo and to add the attribute, benign or 
malignant The moat fremicnt exanmie of the 
mature teratcana is the dermoid. The bums 
ture teratomas, whose tiimes do not surpaa 
the limit of fetal differentiatioo are caQed 
embty^maa Further cUaslficatks of ten 
tomas can be giveti by the edgm of the tofues 
they CDOtaia moDO^ylloma'— when the ts- 
mot ccuuisii of tiam of one gen&iual lajTr 
only dipb-riloma or t^ph^’lkcDa when it con 
silts of tissues of two or three germinal layext 
The displamneDt of cells may occur at a much 
later pluie of embryonic life— at a time when 
the cells have already acquired a definite 
drffeieotiatxm At that th» Jt may occur 
that cd organs whkh de^■eiop in the 
vdeimt) of the crvaiy are displaced In the field 
of the ovarian parenchyma. Inasmoch as the 
ovarian pedicle develops comparatli-eiy late, 
the ovary remains In doae axmediao with 
other tiasues for a long penod Gradually 
however It becomes separated from the sur 
rounding tissues bv the formation of two 
fotda or gro o v es which enclose the ovarian 
ligament. If these two foldi cut In too deeplv 
or too fir from each other they ma> add 
extra-ovanan tissue to the cfi-aikn sto^ 
This expUins the origin of the mesonephnxna 
which presents mcsooephromatoui tisrae. 
Frequently the hilum of the ovary conUuM 
little of foprarenal cortical tisRse The 

fact that such are much more fre 

questly encountered in the newborn than In 
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tFe adult proves that they generally dis- 
S,pe« by Evolution If they persist and 

ive ongiJ to tumors, 

The Brenner tumor consists of islands of 
Transitional squamous epithehum whiA axe 
embedded m a fibromatous stroma^ m y 
enclose glandular cavities hned with high 
collar, mucmous epithehum The combi- 
nation of mtraepithehal glands (1 e mucmous 
glands embedded m stratified epitheto) is 
Characteristic for the neighbormg ^ropoieUc 
system and is found physiologicaUy m ^e 
Slvis of the kidney and m the urethra The 
fibromatous component is only a seco^^ 
response of the surroundmg stroma When 
from the neighbormg sympathetic gangha 
elements are encased m the ovanan tissue, 
ganghoneuromas may develop 

Implantation m the adult can be iomd 
under two entirely different conditions Thus, 
carcinoma cells ansmg from the mucous m^- 
branes of the abdommal (^vity, most fre- 
quently from the stomach, then small or large 
mtestmes, gall bladder, Pancreas, rnay be 
grafted to the ovarian surface via the lyniph 
Vessels from the side of the hilum or from the 
surface They give nse to metastatic carcmo- 
mas, formerly called Krukenberg tumom m 
spite of the fact that Marchand and not Rru- 
kenberg first descnbed them 

Implantation of endometrium by retro- 
gressive menstruation through the fallopian 
tube has been descnbed by Sampson as givmg 
rise to ovanan endometnomas This type 01 
endometnoma is histogenetically but not 
morphologically different from the proso- 
plastic endometnoma here described Once 
a certain stage of development and size has 
been reached, the two endometnomas may 
look identical 

With exception of the metastatic Kruken- 
berg carcmoma, this classification mentions 
no mahgnanaes — neither carcinomas nor sar- 
comas This IS entirely opposed to other sys- 
tems of classification which classify certam 
groups as malignant by themselves Ker- 
mauner, for instance, mcludes m his book a 
group called “granulosa cell carcmomas ” By 
so doing, he denies the existence of bemgn 
granulosa cell tumors In general, the older 
systems, distinguish so called primary carci- 


CLASSHICATION OP OVAEtAN TUMORS 
Cysts 

a Follicular 

a S^us atiaUCTim, luteiniMd— lutein cysts 
True tumors 

A. Ovanoeenic— derived from ovanan tissue 
a. Granulosa ceU tumor 
I Homogeneous 
n Trabeculated 
TTT Follicular 
b Fibroma 

n Lutmiaed— xanthofibroma thecaceHulare 
c Myoma, angioma, lutemoma 
B Heterotopic — denved from tissue not normally present 
m ovary 

a By pathological difierentiaUon 

I From surface epithehum— prosoplasia in 
direction of muellenan duct 

1 Serous cystoma— tube 

2 Endometnoma — endometnum 

3 Pseudomucmous cystoma — cervix 
n From mesenchymal core by error m sex 

chromosomes 

I Arrhenoblastoma — male 
1 Dysgemunoma — neutral 
b From displaced tissue 
I In fetal life 

I Early— teratoma 

Mature — dermoid, e g 
Immature — embryoma 
3 Late— tissue from vicmity 
Ganglioneuroma 


Hypemephronm 
Mesonepnroma 
Brenner’s tumor— urogemtal 
epithehum 
n In adult life 

1 By implantaUon — endometnoma 

2 By metastases of mahgnant tumors — 

Knikenberg carcmoma, e.g 

•ne cwtomiu o[ B • I 1-3 m u> be diimtenzed u imllocnkr or 
moldloculAT and as simple or papOlonutons 

myxoma under B b I i / a» uic 

The arrhenoblastoma ol B a II, i, may be .. 

geneous trabeculated or tdenomatous-tejtKrulir™^™^'^^™ ” homo- 

nomas of the ovary, i e , tumors which ongi- 
nally began ^ malignanaes, and secondary 
carcmomas of the ovary, le, tumors which 
on^ally began as bemgn tumors but which 
underwent mahgnant degeneration thus be- 
commg m^^ant-and not metastases m the 
sens^e that the word secondanes is generally 

Concemmg the first group, the primary 
carcinoma, which starts out as such, a cntical 
consideration raises certam doubi. we 
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In diameter Nomcfoui of tboe oks hax-e 
b«n foQod tcodentaDy b\ m\TttigKton 
wbBe eiamimng eupposetDj norm*! orgui*. 
In the cenii uteri, the probabiliU of eft- 
ccwntciing * fimnll, beginning clmiauly latent 
cartiiioau during the cxaminatloa of a tup- 

C tDj normal organ u c* Smith ar^f Pem 
on and I ba%'e found about * to 3%. No 
tmill cardnoma of the o\'ar} is deaaibed in 
the literature ^lan^ thousand* of so caBed 
normal ovane* have been examined caitfuDy 
bj gynccofogista, fmtokjglst*, and palholo- 
fut* througboot the irorid I hare carried 
out s}-stemabc eramlnabofa akmg these lines 
for many yean but De%Tr have I nor anyone 
else ducovered a imall beginning ctrtiaoma 
of the ovarj A few cnaei of pea-*l*ed gmnu 
koa cell turnon have been found and aome of 
these have been deacribed cwi as beginning 
malignanoea, but this error was made a* a 
result of tbc same imstahe whkh caused 
granuloat cell turnon to be dlagnoced os 
malignant entities. I have had oppor 
tunit) to hod and to examine several of tneae 
small granulosa ceO cardnoma genu. 
They all abowed theaLmeceQ cbiractervhKh 
the laxter benign nanolosa cell turnon pre- 
sent. Ndther poTjtQorpbous nor atypical 
cells were seen, tnos proving themseiTc* to be 
young Immature but not mabgnant growth*. 
Evidently no amill ovarian cardnoma a few 
millimeten in alxe exiits for 1/ It did it coukf 
not have escaped and at lea*t r or * ca*c* 
would ha^■e bero discovered a* a result of the 
careful examioatiaa of tbousxod* of alides b} 
expert* thiou^wut the world. 

Tlie condosion which we arc compelted to 
draw from this fact is that cardnoma of the 
ovary does not orlglaate In this way It 
prob^> does not originate primarily from a 
caionomatou* germ whkh i* analogous in ft* 
ri-TU to the p c u gre n e d caranoma but by ma 
liguant degcncratkin of benim neopianu*. 
Thii cocception i* supported ^ the finding 
of progressed benign ovarian neoplasms with 
partial malignant degcneratioa as has been 
found by several obser\'cr*. \Ne must there 
fore add to each of the priroari!> benign 
group of our daasification the coTTcsponding 
malignancy dcvelopiiig by secondary maUg 


nant degmeratiou of the primary berugn neo- 
plaana. Thus, for eiara^ we have adcoo- 
papfliar^ evstoma and adcoopipillary card 
noma fibroma and sarcoma tmloma and 
teratoid cardnoma, sarcoma or sarajcard- 
noma, the type of mallmancy correspoaEBg 
to the lisaue of which the benign tumor coo- 
slat*. Generally accurate examintboo ol 
several sifdcs from sc\'eral parts of a tumor 
presents portions which pennit In traautkmj 
the tracing boct of the mslignant to one of 
tbc benign tumor*. Sometimes In some maUg- 
nxnt tomori degencrttiort and dediffcrentia 
tioQ has gone too far to permit this tracing 
back of the cardnoma to a sprdal t)pe 
bcnlCT tumor In such cases, of course dassf 
ficawn is not posdble. All we can do b to 
describe the tumor and register It for In 
stance as a ooDdescript solid cardoooia of 
slsTolsj sUucturt with pclj-bedral ctDs and 
Irrtgulariy shaped hsTJathiumatlc audd. 
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No 

Name 

Age 

Para 

Gravida 


Last pregnancy 

abortion 

Bleeding 

Pain 

Therapy 

Results 

35 

CM 

1 

25 

' 0 

■ 

1 6 mo 

3 mo 

1 For a wks at 

3 mos 

yes 

Antuitnn S 

\Micat germ oil 1 

Corpus luteum hormone j 

Normal full term male 

36 


30 

0 

■ 

6 mo 

3 mo 

6 mo 

1 

1 no 

no 

Antuitnn S 

Wheat germ oU ! 

Thyroid extract ' 

Normal full term male 

37 

E W 

32 

0 

^ i 

1 

6 wk 

II vrk 

1 

Twice 3 das 
at 3 and 

6 mo 

3 C 3 

Antuitnn S and corpus 
luteum hormone 

Wheat germ oil 

Thyrojo extract 

Normal full term male 

38 

M L 

32 

0 

3 

sM mo 1 
2 mo 

no 1 

i 

no 1 

1 

FoUutem I 

AMieat germ oil 

Thyroid extract 

Normal full term female 

39 

9 

30 

1 

3 

8 wt 1 

no 1 

yes 1 
2 days 

Antuitnn S , 

Wheat germ oil 

Normal full term female. 

Mild preeclamptic toxemia 

30 

■ 

27 

0 

2 

6 wt 

Profuse at 

5 mo 1 

yes 

i 

Corpus luteum hormone 
WTeat germ oil 1 

Miscamed Was a case of 
missed abortion 

31 

M A 

33 

0 

3 

6 wk 

From 6U1 to 
8tb wt 

no ' 

Antuitnn S i 

Wheat germ oil 

Normal full term female 

32 

m 

38 

0 

3 

6 mo 

no 

yes 

3 days 

Wheat perm oil 

Antuitnn S 

Thyroid extract 1 

Normal full term female 

33 

CR 

29 

r 

3 

6 wt 1 

Profose at 

6 wk 

>=s 

Corpus luteum hormone 
^Vhcat germ oil 

Mlscamage at 6 wk, imtiated 
by malanal fever 

34 

R S 

26 

0 

■ 

7 , 

13 wt 

For 2 wks at , 
3'-^ mo ^ 

3 TS , 

! 

Corpus luteum hormone 
Wheat germ oil 

Thynaia extract 

■Muotfriage at 3’-^ mo 

3 S 

H T 

25 

0 

■ 

8 wk 

For 7 daj*s at 
8 wk 1 


Corpus luteum hormone 
WTieat cerm oU 

Thyroid extract 

Normal fuU term female 

1 

36 

H C 

29 

i 

3 

3 mo 

DO 

1 

yes 

4 days 1 

Corpus luteum hormone 
AVheal perm oil 

Presnancy now 6yi months 


evidence of hj^pothyroidism, as obesity, irreg- 
ular menstrud periods, slow pulse, etc Basal 
metabolic rates were not taken in all cases 
We have classified our cases as "threatened 
abortion” if cramping pain in the lower abdo- 
men persisted longer than 24 hours or if a pa- 
tient had bleeding, whether only spottmg or in 
larger quantities We were careful to elimi- 
nate any bleeding that might arise from an 
erosion or lesion in the lower genital tract 
Cases were classified as "habitual abortion” 
if the patient had had 2 or more spontaneous 
abortions or had had i previous abortion im- 
mediately prior to, or attempted to abort dur- 
ing her present pregnanc)’^ 

Twenty -four cases of threatened abortion, 
including patients under our antepartum care 
or first seen when attemptmg to abort, were 
treated as outlined herem In 3 of these cases 
the abortion went to completion despite ther- 
ap^ Of the remainder, 14 have been delivered 
of normal, full term children, i has now passed 


the period of viabihty, and the remainder have 
retained their pregnanaes without further 
signs or sjnnptoms of abortion This repre- 
sents a successful arrestmg of the abortion in 
87 per cent of these cases ^ 

In the habitual abortion group 12 patients 
were treated and of this number 8 have been 
delivered of normal, full term, healthy infants, 
while another is now pregnant calendar 
months Three patients aborted despite treat- 
ment In I of these. Case 33, the abortion was 
precipitated by an attack of malana Another, 
Case 30, was a case of missed abortion, and 
was not seen until she complained of vaginal 
bleeding and abdominal cramps Though the 
fundus was not as high as it should have been 
for a^5 months’ pregnancy, therapy was msti- 
tuted After lo days of therapy the patient 
expeUed a macerated fetus These 12 cases 
pnor to treatment, had a total of 21 pregnan- 
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TABLE L— THREATENED ABORTION 



\Vc hive uied wbeat gerro ofl fai the tre»l 
meat of 36 case* of *ponUD«m», threalesed 
or h*HtuiI abortion In cotnbtnation with the 
aoterkir pttiiiUr> like bamwcie, progesterone, 
and/or thyroid extract. The wheat genn oQ 
was of the cold pressed t>pc and was never 
prescribed In more than a a ounce quantity 
The patient was advised to keep the o 3 in t^ 
refrigerator bccaase of the raproity with which 
the otl detmorates (18) TTic dally maintC' 
nance dose ranged from i to i>i drains unlesa 
the patient began to show signs of threatened 
abortion or ibowtd dgns of threatened abor 
tkm when first seen. Eight to i a drains were 
pi-en during the first u boun to these pa 
dents as advised by Shote (17) and then the 
piUents were placed on the dail> maintenance 


dose. OQ sras given until patienti reached 
8 to ralCTrlsT nxnths of pregnancy 
The anterior pltiritaiy Hie boimooc in the 
form of antoltiin S was administered intra 
masoilariy in i cubic ceotlmelei doses pvtn 
at weekly Intei^-als ontfl the patient was preg 
nant 4 to 4K calendar months. In a few casa 
InjectiJcs were condnoed until the seventh 
cauendar month. 

One rabbit unit of progesterone was ad^ 
tslered daily intramuscalariy when camping 

or bleeding was actually pieienL Upooc^ 

tioQ of these symptoms the corpus lutcnm bor 
mooe was discontinued and antiritria S mb- 

atituted. . , 

Thyroid extract in i/io to X grain doses 
twice dally was given to all patients showing 




EFFECT OF NITROUS OXIDE OXYGEN ETHER ANESTHESIA 
UPON OXYGENATION OF MATERNAL AND 
FETAL BLOOD AT DELIVERY 

CLEMENT A SMITH, M D , Boston, Massachusetts 


I N an earlier study (6) data were presented 
concerning the effect of certain com- 
monly used obstetrical anesthesias upon 
the maternal and fetal blood at birth 
In that report attention was directed par- 
ticularly to the influence of ether, nitrous 
oxide, and cyclopropane, each of which was 
accompanied by rather charactenstic changes 
m blood oxygenation These may be sum- 
marized as follows 

In general, ether anesthesia produced a 
definite elevation in maternal oxj^gen capacity 
and m the oxygenation of maternal venous 
blood , the fetal circulation showed a decidedly 
high oxygen level Nitrous oxide, supposedly 
administered with at least 20 per cent oxygen, 
produced defimte maternal and fetal anoxemia 
With cyclopropane the maternal artenal and 
venous specimens contained elevated and 
almost equal amounts of oxygen The blood 
of infants delivered from these mothers was not 
so well oxygenated as that of those bom under 
ether, though more satisfactory than that of 
infants bom under nitrous oxide oxygen The 
general relationship of oxygen content to the 
presence or absence of apnea in aU the infants 
studied was discussed in that paper and will 
be referred to later 

The combination of nitrous oxide oxygen 
with ether has been employed extensively at 
the Boston Lying-m Hospital as a compara- 
tively safe anesthesia for both mother and 
baby Asphyxia attnbutable to its use has 
not been dimcaUy apparent, and theoretically 
it offers a margm of safety over mtrous oxide 
and oxygen alone With the latter mixture 
induction is easy and rapid, but anesthesia 
can be earned only to a certain depth without 
increasmg the nitrous oxide at the expense of 
the oxygen If the proportion of the latter 

rrom the Departments of Pcdiatncs and Obstetrics, Har- 
vard Medical School and the Boston Lying in Ho^ital 


present is only 20 per cent, an actual and 
often marked anoxemia may result for mother 
and baby if the oxygen be further dinunished 
The effects of this have been well shown by 
Eastman (2) The addition of ether vapor 
should obviate this difficulty and permit re- 
laxation and the other benefits of deeper 
anesthesia without jeopardizmg the oxygen 
percentage In this hospital the proportion 
of oxygen is never knowingly allowed to fall 
below 20 per cent, should deeper anesthesia 
be required, as is usually the case, a small but 
vanable amount of ether vapor then suffices to 
produce this effect The widespread use of this 
technique in this and other chnics, and the 
data secured for ether and for nitrous oxide 
and oxygen used separately aroused interest 
m the effect of their combined use It was 
assumed that, could figures be obtained, they 
would show oxygen levels not so high as those 
for ether but above the anoxemia approached 
with nitrous oxide and oxygen 

On first attempts it seemed technically im- 
possible to make reliable measurements of 
blood oxygen m the presence of the two 
anesthetics Each interferes to a different 
degree with the standard Van Slyke-Neill 
technique for gas analysis, and for each a 
special modification of that technique hsis 
been devised Thus the method of Shaw and 
Downing gives an accurate measurement of 
oxygen in the presence of ether, and that of 
Orcutt and Waters satisfactorily corrects for 
the presence of mtrous oxide No success 
was obtained by attempts to combine both 
special methods for the particular problem 
under study It was noted, however, that 
in samples contaimng either mtrous oxide or 
ether alone and analyzed by the standard Van 
Slyke-Neill techmque a greater inaccuracy 
occurred in the presence of the former 
Nitrous oxide in the blood gave results at 
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oc» reialting In onlj 3 Ihrc birthi. Wth Iber 
•pj the nune group In ij pregnindea have 
alnady been deUmed erf 8 fall term, living 
diEdren 

AKAL^'Sis or uatTLTi 

\\ c bebeve tiiat u there b do dn^e 
aubftince that will confutently pre\Tot tpon 
taiKoaa or habitaal abordon, and that a com- 
Hnatfcra of auhitance* of proved N'aloe will 
give the blgbrat percenta^ of reaulta. Wheat 
germ oQ b osed aa the of treatiaent In an 
of oar caaea with pr o g ea tm or the anterior pi 
tultaiy like bonnione and/or thyroid extract 
added when deemed neceaiarv Tbou^ our 
determination* of the antiproteolj'Uc powers 
of the blood of aromen who are habttoal abort 
era or undergoing spontaneous abortion, be 
fore and after the uae of wheat germ oil are 
inconafstent and Incondutive tiiere are 3 cases 
in this aeries that dmlcall> offer a great deal of 
proof aa to the efficaev of wheat germ ofL 
Each of theaepabeoti, Case* t6 ?4,aads7 
itopped taking tne wheat germ oQ of their own 
accord and even though they were on mainte 
nance doaes of thyn^ and progestin the> 
prompt!) began to attempt to abort a aecood 
tboeduruig t^Mmepregsano BesumpUoo 
of wheat germ oQ tb^py wu followed b) a 
prompt cei»atK>o of bfeedmg and oamplng 
p.-\in and allowed the pregnanc\ to proceed 
with DO recnrTence of these *)tnptom* 

Of the Js chUdren ddrrered from this group 
only I aho a ed any evidence of deformity and 
that was a mfkl h>'po«padlas m the cUd of 
Case 8 "nia defo^ty U *0 alight. In fact, 
that surgical correction wfll not be necessarv 

CONCI.DSIOV8 

Wheat germ oil tberapv forms a vaJuaWe 
basis for the treatment of spontaneous and/or 
habitual abortion. 


1 Wheat germ oQ theriOT should forti- 
fied bv the administration of pcogestk lad/oe 
thyrofd extract when necessary 

3 The fear of deUveiing a malformed fclia 
In cases In which ^jontaneoui or hiWtual 
abortion has been succeaifully combatted b 
o\‘eranpha*iad. 

4. All efforts should be made to control 
■pmtaneous abortion or babitoal abortam by 
the use of aQ known remedies which have been 
proved 0/ \-iJuc 

5 We present our results In 36 patients so 
treated to substantiate our view*. 

AUta bf fiut (raw the Kaoo/TDcn RoMrth Fnl, 
TahuM Oftirrohy st LeoUuia 
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CinRTi Milcrml nnd fclal f>T\Kcn rclation'^iiip' 
M \, Maternal arterial blond, M V, maternal \cnoua 
blond I A , fetal arterial blood T V , fetal \ cnous blood 
The bciRhl of the column ropri.'tnl'i \olumcs per cent of 
oT)pcn capacita (plain) and of oxjpen content (diadcd) 
Diapram a 15 talen from data published b) Laatman 
a no anc'lbcMa, b, nitroua ocidc oca pen and ether, c, 
nitrous ocide ocapen, d ether 


irroRiilarh and in tniall amounts would be a 
less distorting factor XccordingU itwasdc- 
aded to make determinations b\ the method 
of Orcutt and Waters, correcting for nitrous 
o\idc, and to admit a ‘imali error due to ether 
present It must be remembered in consider- 
ing the data that this error would result in 
figures for blood owgcn which were slighth 
abo\p the true amount present This error 
was probabU ma\imal in the maternal 
arterial blood and minimal in the fetal a cnous 
blood, Mnee ether must ha\c been greatest in 
the one and least in the other 

1 he technique of securing blood smiplei 
from the maternal circulation nnd the um- 
bilical \tin and arteries at delncn was that 
dt ^enln d in till priMoussUuh Yhen 4 smi- 
jih -- Win obtanud at a giien dclncri, caact 
SI luhn'inipation was not alv a\ ' achicaed, but 
till fi t.al hliMiil in all iiistanci s w as ropresenta- 
tiM of that in thi infants eirculation bifore 
or at tliL onsii of n-piralinn Flu method 
of \ilnani w n 0^1,1 mr storing samjiRs o\er 
nurrnra in colhrting s\ nnu - Patirnt-win 
anisthitirui h\ ilu ngular staff oi tin ho- 
pila! and In tlii st mdard Itchniqui as hen. 
disfiili d ill, maionti oi ddiiirtes \ cri 
norm vl i-. ^hown in I ihh I \ hiih pri-mts 
tie. lit from ihi ml 11 tv vt( dusl 

U. o’nt ms from till tahh th->t tlu n-ulls 
\ irii d mtr a widi rimi 1 1 n dai to a 
nil Ills’- o' ,inrontro!tid l-'ilor^ v hirh meh I'c 


TABLE n — a\t:rage ov\ge\atio\ of blood 
AT DEfJMERa 


Ancsthclic 

Milcrwl 

Fctil 

Oxxrea 

capaatj 

Oxj-Rm ccrairtl 

1 

Oxjren 

capant> 

1 OT>T:on cotitoa’ 

ArtCD^l 


[ Artemi 1 \csou< 

\onc* ] 

i 

per cent 

U T 

II 0 

0 S YOl> 
pn ceil 

10 5 

1 S 3 

j 

Nilrojj 01 
ic!eoc> FCQ 
*Dil cthff 

IS 0 

I d 

11 6 

1 

2 4 

7 0 

1 

7 

\itrou5 ox 
idc and 
ot>rcn 

15 • 

11 F 

11 5 

-I 5 

- 0 i 

3 1 

1 thtr 1 t 7 6 

1 iS 1 IS J 1 1 

1 ij 0 i 3 j 


*l>au from Ki^inaD Cs) 

anatomical differences the element of time, 
the use of pre anesthetic medications, and the 
India iduali 7 ation of ancstlicsia to a gnen 
patient at a gi\cn stage The leads of the 
three substances supplied to the patient— 
ovjgcn, nitrous o\idc, and ether— arc not 
static, but must be aaincd constantlj ba the 
careful anesthetist to meet the demands of 
the moment Howcacr, as alrcada stated, the 
anesthetists alwaas attempted to keep the 
o\agcn suppla at or aboae a minimum of 20 
per cent of the anesthetic mixture 
The results arc most casila appreciated if 
compared aaitli data from dcliacncs without 
anesthesia and from those in winch ether or 
nitrous oxide and oxa gen .alone averc used To 
simplifa this comparison, aacrages arc giacn 
in Table 11 and presented grapliicalla in 
Chart I Those in diagram a for diliaenc-- 
a’ iihout anestlicsia are taken from data pub- 
lished ba l.aslman (0 aihosc studies of fetal 
Iilood gases ongmalla aroused our interest in 
the subject It IS obaaous that caen under 
normal circumstances the newborn infant 
has a low '-uppla of oxagen Diagram h, 
Chart I show-- the results obtained in the 
pri'Cnl studa v bile c and d parlnia aairagi s 
from our larliir stu,lie> of dtliaini- under 
nitrous oxide and ovigni •’nd uiidtr aher 
rhciiTeetsot iliO'i h.aai. been disrnhcd brufla 
at thi bi ginning ni this paper Tne stm’braa 
b laacia diagrams b and c is at tnce app->'( at 
and mdieatts tint tl.c additma o’ ithir did 
tmt modin th> anox» mic eiuct ot nitrou- 
ox’di oxagin a: i st’’i -'a in thi patents 
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CiURT I AHtcma! and fetal oijgen re!atinn‘:hips 
M A, Maternal arterial blood, M V, maternal \enous 
blood, r A , fetal artenal blood, F V , fetal a enous blood 
The height of the column represents a olumes per cent of 
OX} pen capacit} (plain) and of ox}pen content (shaded) 
Diapram a is taken from data published b} Eastman 
a, no anesthesia, b, nitrous oxide ox}gen and ether, c, 
nitrous oxide ox}gen, d, ether 


irrcgularh and in small amounts would be a 
less distorting factor Accordingly it t\as de- 
cided to make determinations b} the method 
oi Orcutt and Waters, correcting for nitrous 
oMdc, and to admit a small error due to ether 
present It must be remembered in consider- 
ing the data that this error yould result in 
figures for blood o\wgcn which were slightlv 
abo\c the true amount present This error 
was probabh maximal in the maternal 
arterial blood and minimal in the fetal a enous 
blood, since ether must haxc been greatest in 
the one and least m the other 
The technique of <;ccuring blood samples 
from the maternal circulation and the um- 
bilical \cin and arteries at delncrv' was that 
described in the prc% lous stud} When 4 sam- 
ples were obtained at a gi\cn dehaerx, exact 
s\ nchronization wa"; not alwars achieved, but 
the fetal blood in all instances was representa- 
ti\e of that in the infants circulation before 
or at the onset of respiration The method 
of \drnni was u<;cd for storing samples o\cr 
nnreure in oillecting s\ niigcs Patients were 
anesthetized b\ the regeilar staff of the hos- 
pital and b\ the standard technique as here 
described The majontx of delnones were 
normal as shown m Table 1 which presents 
the data fnmi tin eS infants studied 

It is obeaenis from the table that the results 
aaried oxer a wide range This is due to a 
numlierof uncontrolled factors which include 


TABLE n — At'ERAGE OVi'GEXATIOX OF BLOOD 
AT DELIVERY 


Anesthetic 

MatemaJ 

Fetal 

Oi>Ten 

capaaly 

Oxygen content 

Oxygen 

capacitv 

Ox>T;cn content 

1 Artemi 

1 Venous 

Artemi 

\ enous 

None* 

iS^\ols 

percent 

U 7 

IT 0 

30 S 

percent 

10 5 

3 3 

Nitrous ox 
ide ojopen 
and ether i 

1 

15 0 i 

II 4 1 

II 6 1 

31 4 

7 0 

2 

Nitrous 01 
ide and 
oxvgcn 

tS 7 

13 S 

II 5 

21 S 

7 0 j 

'' i 

Ether 1 i- 6 

16 3 

IS S 

31 J 

13 0 

3 3 


•Data from Eastman Cj) 


anatomical differences, the element of time, 
the use of pre-anesthetic medications, and the 
indmdualization of anesthesia to a given 
patient at a given stage The levels of the 
three substances supplied to the patient — 
0x3 gen, nitrous oxide, and ether— are not 
static, but must be varied constantly bx the 
careful anesthetist to meet the demands of 
the moment Howex'cr, as already stated, the 
anesthetists alwaxs attempted to keep the 
OX} gen supplx at or abox c a minimum of 20 
per cent of the anesthetic mixture 
The results arc most easily appreciated if 
compared with data from dclucnes without 
anesthesia and from those in which ether or 
nitrous oxide and oxw gen alone were used To 
simphf} this corapanson, axTrages arc gixen 
in Table II and presented graphicallx m 
Chart I Those in diagram a for delix'encs 
without anesthesia arc taken from data pub- 
lished b} Eastman (3) whose studies of fetal 
blood gases onginalh aroused our interest in 
the subject It is obxious that exen under 
normal circumstances the newborn infant 
has a low supplx of oxxgcn Diagram b, 
Chart I, shows the results obtained in the 
present sludx , while c and d portrav ax era-res 
Irom our earlier studies of dclixcnes under 
nitrous oxide and oxxgcn and under ether 
The effects of these hax c been described biacflx 
at the beginning of this paper 1 he similantx 
between diagrams b and c is at once apparent 
and indicates that the addition of ether did 
not modifx the aiioxcmic effect of nitrous 
oxide oxxgcn ane>the=ia in these patients 
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TASLZ HL — AITIAOE \XltUiaS PEE CEKT 
NTTEOUl OXIDE E< BLOOD AT BISTH 



1 iaMr-i” "i 

1 ” Fwu! 


1 anrrU 

T— 

An«al 




1 

IS 


x^.a.od 

a 

, 

,, 

t» 


Tbt method of Orcutt ind ^ateri make* 
po9*Ible an acmrate meawrement of nltrou* 
onde it»df in the biood analyicd Avtmge 
ficum for the a Bcrle* of dehveriei, with and 
without added ether are pre*ented in Table 
in A* wa* opected eoiaewhat more of thb 
•abftance appeared In Wood of women 
who recened it as thar *cde anesthediiiig 
a^t It 13 interesting to twte however that 
mtnxrt oxide was present in the fetal drcuja 
tkm In timilar amoonti in both aeries. This 
might mean that abo%T a certain matenul 
]r\^ increased aroousts of nKroin omde wID 
QOt pass the placenta, or that the presence of 
ether Infloe&ces placental permeabOiCr to this 
gas. In an} e^'eQt, the additkni of ether err 
talnl> did not seem to lean the amount of 
nitrous oxide raduag the fetus in the cases 
studied It wvuJd be of joterest to measnie 
the amoDSt of ether itsdf in the bVxd of 
these infants, and to compare it with the 
amount present hi a series of mfanU deCiTrrd 
under drop ether aoeithesla. 

^l^cne^Tr cord blood was secured for anal- 
jtis, an attempt was made to desoibc the 
promptness of respiration In the Infant The 
designation, .d was used for mfants breathing 
and ajing strongly at once those requiring 
some resusdUtkm bv the ob*tetriaan were 
graded as C and the symbol B was used for 
infaiils wh^ beha\’ior was between these 2 
extremca. According to this ciatsifinitioo the 
a\Trage or^gen lev^ are p r es ented in Table 
r\ together with similar figures for the 3 anes- 
thetics used separatel) Infants delI\Tred un- 
der ether showed no comdatioa between onset 
of raplratwo and level of blood o v^' gen , a tad 
which presumably indlcatca the umneasared 
narcotlxing effect of ether upon the fetal re 
spiratory center On the other hand a direct 
relationship between anoxemia and apnea ap* 


TAELE IT — EKUnCDf OE AETIA TO 
OXTOE:fAlHXT or TETAI blood 



A I. mUt C lU^ 


peared in those bora uuder nitrous onde 
oivgen The data for nitrous oude ongen 
ether also show such a conelatioQ for the f 
and B baUe*. The one Want reqvrirlog rt 
ausQtatioo (O had a verv high JevH of oiygea 
in the umhihcaJ xtId (fetal ■xterial b£]W} 
rather than a krv levd u might base been 
antidpated. However this was a breech de 
liver) the oni> one m the seriei, and the 
methanical inteamptwo of drcuUtk« through 
the cord for totne raoments before the bulh of 
the entire infant may have coetHbuted to tbs 
anomakius result- UntD the bead was bora 
the cord *» coenpmsed between It and the 
birth canai Immediatdi after the hirth of 
the bead, a fresh quantity of blood from the 
placenta must bzve filled the umbOical vetn, 
and this composed the ipedmen obtained 
The ombilica] artenes in this particuUr cord 
were to collapsed that no speomcn coold be 
obtahjed from them, which fa a ooodllion ti>a 
alh accompan)'mg fetal anotemla 
Since ft was planned (0 itudv ao»elected 
bo^ital deii\Tnes, no attempt was made to 
pimit be a routine pre anesthetK medkaUon, 
and a number of chfferent dmp and dosage* 
were administered to the women ttudied The 
most freouent analgesia consisted of 3 grain* 
ofseconaiand or a doscsof i/ isogram each 
of scopolanune An attempt to tabulate the 
rclatioushm of amount of medjcatkm with 
leveis ofWood oivgen sberwed do correlation. 
There was, bownwr a rough agreement be 
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tween amount of medication and degree of 
apnea 

The belief that asphyxia neonatorum is 
constantly associated with profound anoxe- 
mia at birth is suggested by the work of East- 
man (2) and of Wilson, Torrey, and Johnson 
In their studies, measurements of fetal oxj'gen 
levels were made upon infants selected as pre- 
sentmg chnical evidence of severe asphyxia 
In all instances, a defimte anoxemia was 
found However, the data presented in Table 
I, as in the earlier paper from this hospital, 
indicate that extremely small amounts of oxy- 
gen may be found occasionally m the blood of 
unselected infants presenting slight apnea or 
none at all This suggests a surprising capac- 
ity of the infant to withstand marked anoxe- 
mia, although probably the tune factor is of 
great importance It is certainly unlikety that 
the infant can tolerate such situations for more 
than verj" brief penods, nor should this evi- 
dence be taken to suggest a wide margin of 
safety m the use of obstetncal anesthesia 

SUMMARY AND CONCLUSIONS 

In 28 infants delivered under nitrous oxide, 
oxygen and ether anesthesia, the oxygen con- 
tent of umbihcal cord blood at the moment of 
birth was determined Measurements were 
made upon samples from the umbilical vem 
(fetal arterial blood) in all mfants and upon 
samples from the umbihcal arteries (fetal ve- 
nous blood) m all but 2 Simultaneous speci- 
mens were obtamed from the maternal arm 
vems m 10 and from the maternal radial ar- 
tery in 6 mstances Apparently the analyses 
were sufficiently accurate to be significant 
although the presence of ether may have re- 
sulted m values slightly above the actual oxy- 
gen level present, particularly in the maternal 
specimens 

As compared with results from delivenes 
under ether anesthesia alone, these mothers 


and mfants showed a significantly dimmished 
degree of ox3'^genation The results were 
almost identical with those from a series of 
deliveries under nitrous oxide and oxygen 
alone 

The mfants born under mtrous oxide oxy- 
gen and ether had as much nitrous oxide m 
their blood as did those born under nitrous 
oxide and oxygen alone, though this gas was 
present at a lower level m the maternal blood 
of the former group than of the latter 

Usually, although not always, fetal anoxe- 
mia was associated with apnea at birth Occa- 
sionally mfants born with such low oxygen 
levels as 2 6 volumes per cent in the artenal 
blood, breathed and cried actively at once In 
such mstances the anoxemia must be only of 
bnef duration 

Judging by the amount of oxygen reaching 
the fetus at birth, the data presented indicate 
mtrous oxide and oxygen ffione or combined 
with ether to be a less satisfactory obstetrical 
anesthesia than ether alone 

The technical assistance of Miss Virginia Nasman is 
gratefully aclnon ledged 

BIBLIOGRAPHY 

1 Adriani, J a method for collecting blood for gas anal 

ysis j Lab & Cbn Med , 1938, 33 1094-1096 

2 Eastman, N J Fetal blood studies 5 The rile of 

anesthesia in the production of asphyna neonatorum 
Am J Obst & Gynec., 1936, 31 563-572 

3 Eastman, N J , and McLane, C M Fetal blood 

studies I The oxygen relationships of umbilical 
cord blood at birth Bull Johns Hopkins Hosp , 
1930, 47 221-330 

4 Orcott, r S and Waters, R M A method for the 

determination of cyclopropane, ethylene and mtrous 
onde in blood J Biol Chem , 1937, 117 509-515 

5 Shaw, J L , and Downing, V The determination of 

oxygen m blood m the presence of ether, by a modifi 
cation of the Van Slyke Neill technique J Biol 
Chem , 1935, 109 405-417 

6 Smith, Clement, A. The effect of obstetncal anesthe 

sia upon the oxygenation of maternal and fetal blood 
Surg , Gynec & Obst , 1939, 69 584-593 

7 Wilson, R A , Torrey, M A , and Johnson, R S 

Initiation of respiration m asphyxia neonatorum 
Surg , Gynec & Obst , 1937, 65 601-622 
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T HE hiitOTT of furgcry from iu earil 
I at bcguum^ bis bcm maxted by an 
J CD(ile»SBucce*uonofiirwractl»d»for 
tlie core of dmmk ulctn. Theae 
mnedie*, eaUjuaUatiaJly premjtfd, bare cd 
ki>‘cd theu brief hour of popoUnty and then 
have been forgotten together irfUi thefr prtd 
cceasors tn favor of more recent inoovatkina. 
With the accelerated rate of change thai 
markj the zoodern worid the atream of neir 
ulcer cures has become vastly aagmeoted In 
recent > eaia. Each jeer sees numerous new 
ntetho^ advanced with ail the faith and 
hopefulness that attoxled the launching of 
the fonner methods. The bewiklenng gamat 
Indudes all the fads and fashions of r^ern 
medKiiia, Including irmdiattoo vith roent 
geo rap infra-rvd and ollra vulet rap \du 
nuns and bormooes mtemaH) and looDy 
physical therapy vhich IndtKks alternate 
presturt and suction Inteonittent venous 
stasis and acetylcholine iontopboresb to 
aa} nothing of infinite ranety of btions, 
ointments, and plasters, Inchtding of late, 
those containing urea, aUantom and extracts 
of maggots. A coTiOry nrview of the Utcrature 
reveals no less than 50 diSerent tteatincnts 
advocated arithln the last * yean for the 
treatment of leg ulcers. The truth of the old 
observation that multipliatv of remedies m 
dkates a lack of an^ really efiedlv'e one was 
Dcv'cr better IDmtratcd than in the treatment 
of ulcers of the leg 

From the welter of changing fashknis In the 
treatment of crural ulcers, one therapeutic 
fact survives. It has long been founo that 
gentle mechanical pressure is effective In pro- 
moting the beahr^ of ulcentisg and puu 
lating surfaces. This time honored prlndple 
finds apjdkaUon in the treatment of bnins, In 
promotfag the survival of skin grafts, as wdl 
as In the treatment of uiccta Its efficacy has 
been attested to so often dioicaHy and ez 

Fm (te OaUlSTT CXafc. Dirwitm of StoSBT 

\4rtbvtkan C>TT«*t7 Uidol nod 


perimcntally that there k no question u to 
Its value Douglu fats shown by actual iiiei*. 
uremenU that the healing rate of chronic 
ulcers treated bj elastic cranpeessioo is sc 
tualiy more rapid than the previously estab- 
lished ideal rate of healing for recent iroandi. 
In our experience in the pcnpheral drcnlatocy 
dmlc of Northwestern Uni\-ersity JlfdKal 
School mechanical measares have been the 
malnsti) of oar therapy for ulcers and « 
innat (if venous ori^ and art relied upoo 
almost to the exclusion of all other forms of 
treatmenL We havT come to bellevT tW 
ulcers of the leg do not, as a rule, erxatitute a 
(Offidiit problem and our management of leg 
dims falls Into a simple scheme 

moLOGY or uo ncaas 

The term kg ulem, has been used in 
stead of the conreotiooal varicose ulcers 
becanM these ksions are not limited to Uahs 
affected with varicose vdna. In fact, the 
most extenifve and refnetory nlceis are often 
found as sequela; to deep vein thrombo' 
phlebitis in potients who have minlmil or 00 
vancDsiUes. As will be shown later there fa 
DO essential dlffcmce in pathogenesis, d ln i cal 
znaDi/estarioos, or treatment between these 
and the true varicose ulcers. The term, 
phJebiUc” or poatphlcbltic ulcer would 
more ajqjropriatriy apply to both group of 
ksioos. 

While specific, neoplastic, and traumitic 
ulcers (io occur on the lo w er extremities the 
vast majority of leg ulcets are related to 
disturbances of the \vaoci orcnlatioa The 
most f«fnnur are the varicose nlcers sad theK 
will be discuss<sl first. The pathogowafa of 
these lesons Is usually ascribed to stasis and 
to efaroofe, pasriw enngestioo, resultiog f rtan 
Imptiied venous leturo due to the varicose 
vemi. We have repeutedly pomted out (3 ^ 
5) that this coocrptiOQ fa oot tn accord w^ 
many of the facts observed fa a study of vi^ 
cose ufceri. Thus, it is frequently noted that 
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T he hlitOTV of furEcry from fu mHI perimcnuDv that there b no quatioo u to 

eat beginniflgshaabcci marked by an luvalue. Doogiajhaitbownl^iHizalzaea*- 
cndleusucceaalonofiicwrricthDdafor oremcotB that the healing me of dnocic 
the am of dmmk: idcrrs. These olcers treated by cUatk: compeeuwo b ac 
nanedle* cnthaiia*tlcan> preaented, have cn tuaDr more rapid than the ptevicaaly ertah- 
toyed then- brief iwor of popularity and then Uahed Ideal rate of healing for recent -rojod*. 
have been forgotten together wllh then peed In our opcnence in the periiJj^ circnhtDry 
ecesaoia ia favorof more recent mnovnlions. chnk of Northweateni Unlvenlty Ue«£cal 
li\lth the accelerated rate of change that School mechanical mcaiurci have been the 
mark* the modem world the stream of new mainstay of our therapy for ulcers cc 
ukcr cures has become vastly augmented m rnnss of leooua ori^ and arc relied upon 
recent jxan. Eadi jTar aces nomeroo* new almost to the ezdunju of til other forms of 
methods advanced with all th e faith and treatment. Me have come to Eiefleve 
hopefulneta that atteoded the lauccMog of olcert uf the leg do not, as a rule constitute t 
the former methods. The bca Odcilng gamut difficult problem, our management of leg 
fadudet all the fads tod fashtona of modem oJeen falls Into a simple scheme. 
medJdne, Indoduig IrradlatMO with roent 

geswaji, Infra-red and ultra vsolct rays vita moioct or ixo ulcus 

mins and hormones, latenialiy and locally The tens leg ulcer*,'' has been used In' 
phydeal ther a py i^di Indode* altenule stead of the conventioDal varicoae oko* 
pressure and fuctioD {ntennfttent venous beaose these leiiotis art not limited to limbs 
stasis, and acetyl-choline temtophoresis to affected with varkose veins. In fad, the 
say nothing of w infinite \'aiie(y of iotxkQS, most edeuiv'e and rehtctciry ulcers are often 
ointments and plaster*, indudlng of late found as sequehe to deep i-dn throffibo- 
those containing urea, allantoio, and extracts phlebitis in pebents who have minimal or no 
of raaggota. A cursory review of the literature vancostles. As wiU be ihcrwn later there it 
reveals do leas than 50 different treatments do casestial difference In pathogenesis, d i nV a l 
advocated within the last t years for the manifeatatlona, or treatment between these 
treatment of leg ulcers- The truth of the old and the true variewe ulcera The temi, 
obeervation ♦t,*! muldphdty of remetfiei m phlebitic or poitphlcbltic” uktr wtrald 
dicate* a lack of any r^y effective one was more appeopriateiy apply to both gmipa 0/ 
neN-ct better illustrated than In the treatment leswos 

of ulcers of the leg W'hDe specific, neoplastic, and tisumaM 

From the welter of rhsnglng fashion* In the ulcers do occur on the lower eitrcmluci, the 
treatment of crural ulcers, one thenpeubc vast majontv of leg ulcers are rdsted^to 
fact survive*. It has long been founa that dlsturbsnces of the i-enotu drculadoo. 
gentle TTM»<-h«nk-nl press ure ia effective In pro- most familial arc the varkose ulcers and^mcK 
moUng the healing of ulcerating and grana wQl be discussed first The psthogeoOT « 
lating surface* This time honored prindple these leilous Is usually ascribed to stasis and 
fipdt appUcation in the treatment of borna In to chronic, passive cougesdon, resiJting irom 
prcmotuig the survival of skin graft*, as well hnpaired venous return due to ^ vanense 
as In the treatment of ulcers. Its efficacy has veW We have repeatedly pointed 
been attested to so often dinlctlly and ex 5) that this cooceptwn is In 

many of the facts observed in a study a v^ 

oo« ukm. Tim, it I. ImpniUy KUrf tixt 

T9* 
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phlcbitic indurations, and varicose eczemas 
Wc recognize that the same principle of elastic 
pressure may be achieved b}’’ other measures, 
such as elastic adhesive bandages, clastic 
bandages with rubber sponge dressings, and 
various t\'pes of paste-impregnated bandages 
We have used some of these preparations v ith 
considerable satisfaction but, since we have 
had wider experience with the Unna boot 
than with all other forms of pressure bandage, 
ve shall limit our discussion to this measure 
alone 

The Unna paste boot has proved so regu- 
larly effective in our experience in the treat- 
ment of leg ulcers that it is difficult for us to 
understand its verv limited use in general 
medical practice We have often made the 
statement, and adensedlv, that no other 
therapeutic measure at our command, other 
than an injection of morphine, so regularly 
vields the desired results as does Unna’s 
paste boot The unbearable pain rapidlv sub- 
sides, the edema disappears, the exudate 
diminishes in amount and the indolent, 
necrotic, unhoalthv ulcer base is quickly con- 
verted into hcalthv, firm, red, granulation 
tissue Ihc vast majority of ulcers progress 
unintcrruptedK to complete healing ^\lthout 
recourse to further therapeutic agents 
Occasionalh , in long standing, callous ul- 
cers, after the usual initial rapid improvement, 
the tempo slows, and exentualh a stage may 
be reached in which no progress can be seen 
from one change of boot to the next Under 
these circumstances, renewed stimulus max 
be obtained bx strapping the ulcer w ith stnps 
of adhesixc tape and bx applxing the boot 
oxer the strapping This time honored, simple 
expedient is surpnsinglx cfTectix'e both in the 
production of granulations and the hastening 
of epithehzation If in time this stimulus 
also wears off before the ulcer is eiitirelx healed, 
further acceleration max be secured b\ 
applxing pads of rubber sponge under the 
boots Ihcsc are of particular xalue in deep 
ininched out ulcers m that thex ajijilx clastic 
Iiressure to the floor of the defects 

7 cchntquc Lnna s paste max be purchased 
eoninierciallx or if large quantities arc used 
cm jurliaps be prejiarcd more economicalK 
bx the jihamiacist or nursing staiT The tech- 


nique of preparation is not difficult Our 
method is as folloxvs 

Zinc oxide, i part 

Gelatine, 2 parts 

Glj cerine, 3 parts 

Water, 4 parts 

Heat gl> cenne until steaming and then add gela- 
tin slowl> and stir it in Then add water and stir as 
it IS being added Heat mixture to boiling Pour over 
zinc oxide powder in jar and stir until cool Cut 
into 6 ounce lumps and warap in waxed paper 

When the boot is applied, the quantitx 
needed is melted in a w^ater bath The paste 
should be fluid enough for smooth application 
with a brush and not too hot for safetj' or 
comfort to the skin A layer of paste is 
painted on the surface of the ulcer as xxell as 
that of the normal integument, and extended 
from the base of the toes to the knee If the 
ulcer inxmlx'es the submalleolar region, it is 
frequentlx advisable to include the heel in the 
boot A lax cr of gauze bandage of sufficient 
thickness to gix'c bodx to the boot is then 
x\ rapped about the limb Great care must be 
taken to axoid twists or creases in the band- 
age, since pressure or constnction to the 
indurated areas max be sufficient to produce 
a new ulcer To obxnatc this danger, students 
in the clinic arc taught to cut each successix'c 
turn of bandage, and so insure a perfectlx' 
smooth xvrapping Ox er this bandage another 
laxcr of paste is painted and then coxcred 
XX Ith a second thickness of bandage Adhesix c 
strips arc applied in spiral fashion to keep the 
bandage from slipping 

As a rule the boots are changed once a 
week at first Later, xxhen edema has sub- 
sided and the amount of exudate has dimin- 
ished, thex max be left on for 2 or 3 weeks or 
longer If the drainage is cxccptionallx pro 
fuse, thex max require changing twice xxceklx 
It IS important to caution against haxnng the 
boots remoxed at home since recrudescence of 
swelling militates against prompt healing Pa- 
tients arc instructed to return with boots on 
Thex are remoxed in the clinic and the limbs 
are bathed xxith soap and xxatcr dned and 
the new boot is aiipbcd \\ hen healing is 
complete further protection xxith Unna ^ 
paste or clastic bandages for sexeral weeks 
longer is adxa«cd until the scar is suflicicntlx 
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\-»rico* ulcer tnd »rvTTa] of the ftrpt Mie as 
>-et unciplained Apparently the initial 
pheoomeooo in these cases fa thrombc^hJeWtb 
of the femoral or lUac \tbs. Such deep \'dn 
inflammatkina occur charactcTfatkally as 
poeipcral phleEmaiU sJbc dolcns" or as 
complreatioia foUcnring operations. Id addi- 
tion to general s>Tnptoms and local evidences 
of inflammatioo edema of the extremlt\ Is a 
topical manifestation of impaired venous re- 
turn The edema daappear* In the mDder 
cases to recur for a abort time ^rhen the 
patient begins to be up and about In more 
le^•c^c incTihTTnents the edema may periitt 
for months and it ftometlmes rem^s per 
mancntl^ 

Secml tjpes of compticadofts may be en- 
grafted upon the chronicallj edematous Ihnb 
of the patient who has had deep \‘ein phlebitis. 
In some recurring attacks of an erysipeUs- 
like infection of itreptococdc ongm sweep 
o\Tr the Umb with attendant ijm^rtoma of 
acute toxemia wwd ka\T to th* wake ta 
creaxiogaffioanUofsubajtaneousfibmsis. Id 
time a true elepbsndisb ma> develop The 
akin erf the in\Tj}s^ eitremicj may hwoiu e 
thickened discolored and i^^ery asd ita 
surface ma) be roughened Assured and ec 
lematous. 

A more frequent type of late compilcaUan 
if devTlopmenl of plaques of infiammatkm 
and induration In the skin and lubcntaoeous 
tissues which resemble those sppearmg about 
varicose veins. However Do Urge venous 
channdscanbedemonxtrated coursing through 
these mdaratioDs In the absence of any other 
coovmcing explanation as to the getiesfa of 
these Indurat^ areas, we hare assumed that 
they begin as phlebitKies Inv'olv’ing the smal 
ler superficial reins. 

WTiclheT or not this expUnation is the cor 
red one fa not certain bat once they are 
formed the dinlcal course of these indurations 
is idmUcal with that described for the lesfcms 
developing about N'ancotc veinv Thei tend 
to be more eitenshT however to cfevelop 
more rapidly and occasion a greater crippling 
of the tfasues than fa osui^ seen foOenring 
varferae vein InfectioDi. Ufceis devrfop on 
the basis of these indurations just as th^ do 
on described earlier cixept that they 


arc more extensive and cGiabCiig and Im 
amenable to treatment than are the ordh^ 
varicose ulcers. WTien Indeed ulcerstim 
occur that are out of all proportkn to under 
l>mg ^•aricoIitles, it can be tloKiat 

always that they are the sequel* of d«p 
%-eii] InfiammatloQs. 

Thus, the last mM}onty of leg ulcers are 
associated with diseases of the v rint UTirther 
due to i-aricDse vrins or to deep thrucobo- 
phleWtii, thej are essentially Infectioui lo 
origin and develop on the basis of penphlebidc 
infiltration and cicatiixatictn. They are rimriir 
In pathogenesis and cioiical maolfntatkns 
and rtspi:^ to similar forms of tbenpy The 
essenti^ predfapoaing pathological change Is 
IsrhrmU irom infiirn^tory i^eiusfa of the 
skin and subcutaneous tlanses. Secondary nt 
fectwn from without adds to the fibrosis and 
circulatory Insufikiency Although disease of 
the veins cDosUtutes the mitial step In the 
genesis of these leskma, the tfasue changes are 
pexxoancDt and irrt ms IUe and the ulcm 
may pmart or coatinue to erolvT evefl after 
cocDciete eiaxlicatkm of the associated vu 
Icom^Lin. 

ruATUErr or avuii uicxu 

As was stated before our mansgetoent of 
leg ulcm faOs into a simple scheme b which 
titt use of coechankal pnasure is the main- 
stay It must be emphajued that the treat 
meot fa almost bivi^y ambolaot bed rest 
and elevaljOD are rarelv found necessary The 
patfants arc for the most part, workbg 
peo^ and they are permitted to go abort 
ihtlr usual affairs without lestrictioo so kmj 
•3 the presaure bandages are b place. Indeed, 
we have succeeded not faf requently b heshag 
nterrs by ambulant treatment after prolonged 
bed rest had faOed- Recumbent maaigciue^ 
fa limited to the imiD group of cases to be 
described later which do not tolerate oeda 
five dressba of any type and to those 
acute bfectloo severe enough to demand bed 
rest 

For obtaining gentle elistic pressur e ae 
have cocDc to re^ almost cadtuhtly up” 
Unna i paste boot, not onlv for the treatment 
of ulcm but also for other compbeat^^ 
varicose veins indudbg local phleWtn 
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phlebitic indurations, and vancose eczemas 
We recognize that the same pnnciple of elastic 
pressure may be achieved by other measures, 
such as elastic adhesive bandages, elastic 
bandages with rubber sponge dressings, and 
various types of paste-impregnated bandages 
We have used some of these preparations with 
considerable satisfaction but, since we have 
had wider experience with the Unna boot 
than with all other forms of pressure bandage, 
we shall limit our discussion to this measure 
alone 

The Unna paste boot has proved so regu- 
larly effective in our experience m the treat- 
ment of leg ulcers that it is difficult for us to 
understand its very limited use m general 
medical practice We have often made the 
statement, and advisedly, that no other 
therapeutic measure at our command, other 
than an injection of morphine, so regularly 
yields the desired results as does Unna’s 
paste boot The unbearable pam rapidly sub- 
sides, the edema disappears, the exudate 
diminishes m amount, and the indolent, 
necrotic, unhealthy ulcer base is quickly con- 
verted into healthy, firm, red, granulation 
tissue The vast majority of ulcers progress 
uninterruptedly to complete healmg without 
recourse to further therapeutic agents 
Occasionally, in long standing, callous ul- 
cers, after the usual initial rapid improvement, 
the tempo slows, and eventually a stage may 
be reached in which no progress can be seen 
from one change of boot to the next Under 
these circumstances, renewed stimulus may 
be obtained by strapping the ulcer with stnps 
of adhesive tape and bv applymg the boot 
over the strapping This time honored, simple 
expedient is surprising!}’- effective both m the 
production of granulations and the hastening 
of epithelization If in time this stimulus 
also u ears off before the ulcer is entirelv healed, 
further acceleration maj be secured bv 
applymg pads of rubber sponge under the 
boots These are of particular value in deep, 
punched-out ulcers, in that thev applv elastic 
pressure to the floor of the defects 

Tccliiitqiic Unna s paste may be purchased 
commeraalh , or, if large quantities arc used, 
can perhaps be prepared more economically 
b} the pharmacist or nursing staff The tech- 


mque of preparation is not difficult Our 
method is as follows 

Zinc oxide, i part 

Gelatine, 2 parts 

Glj cenne, 3 parts 

Water, 4 parts 

Heat glycenne until steaming and then add gela- 
tin slowly and stir it in Then add water and stir as 
it IS being added Heat mixture to boihng Pour over 
zinc oxide powder in jar and stir until cool Cut 
into 6 ounce lumps and wrap in waxed paper 

When the boot is applied, the quantity 
needed is melted m a water bath The paste 
should be fluid enough for smooth apphcation 
with a brush and not too hot for safety or 
comfort to the skin A layer of paste is 
painted on the surface of the ulcer as well as 
that of the normal mtegument, and extended 
from the base of the toes to the knee If the 
ulcer involves the submalleolar region, it is 
frequently advisable to include the heel in the 
boot A layer of gauze bandage of sufficient 
thickness to give body to the boot is then 
■wrapped about the limb Great care must be 
taken to avoid tivists or creases m the band- 
age, since pressure or constnction to the 
indurated areas may be sufficient to produce 
a new ulcer To obviate this danger, students 
in the chnic are taught to cut each successive 
turn of bandage, and so insure a perfectly 
smooth wrapping Over this bandage another 
layer of paste is painted and then covered 
with a second thiduiess of bandage Adhcsixm 
strips are applied in spiral fashion to keep the 
bandage from slipping 

As a rule the boots are changed once a 
w’eek at first Later, when edema has sub- 
sided and the amount of exudate has dimin- 
ished, they may be left on for 2 or 3 -w eeks or 
longer if the drainage is exceptional!} pro- 
fuse, they mav require changing tivice weekli’ 
It is important to caution against having the 
boots removed at home, since recrudescence of 
swclhng militates against prompt healing Pa- 
tients are instructed to return with boots on 
Thei are removed in the clinic and the limbs 
arc bathed with soap and water, dried, and 
the new boot is applied When healing is 
complete, further protection wath Unna’s 
paste or clastic bandages for sexeral weeks 
longer is adxased until the scar is sufficlcntl^ 
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firm 4Dd tough rVwtthforabopUrfjtUc limt« 
wltli pemjting tdema m*y require pcmu 
nent lupportJ'.'e bandaging to prevent twell 
ing and teodeno to uicerete further 

TltATifEXT OF ASSOa^TED \AIUCOM: ^13X5 

EradJcaticm of cwKDmitant \‘arico3ltks u, 
of cour»e, an Integral part of the management 
of patienti with \'anoQ5c ulcerv It U our 
opinfon however that the ngnificance of 
ooUtcTmtkra of varKiwties for the healing of 
olcen fa great!) exEggcrated The Kteraliue 
contain* man\ report! of prompt healing of 
chronic, intractaWe uicen, following the in 
jectioQ of ^^a^a»e \- eint- Lertchc has re 
cently remo\-ed ievtral case* from the cate 
gor) of vancose ulcers becaioc the ulcera 
recurred fn tpite of complete crtfrpalfon of the 
vancodtiev 

From what hat been taid rcgardmg the 
pathogenetfa of ulcers which are aasoaatcd 
with vanojac \tIqi, it u perfectly obvfeut 
that once the tfaiue changes whl^ lead to 
ulceratioa have become esubfashed the> will 
persist faresp e ctix-e of what fa done to the 
varicose veins. Treatment of the ulcer le 
solxes itself into the healing of an acbemic 
lesion in a xooe of iofiammator) sciemfa. The 
rattonale of treatment of associated vari 
cosities fa largd) the prophylaxfa against 
further inflammation with tnbsequcot moreas- 
Ing fibrosis, br interrupting the c>de of 
pathological changes, ttlien the \-arices are 
eliminated reoirrcncc of phlebitfa and coo 
sequent increase m the crippling of the sot 
rounding *t{n fa laigdx prevTnted Never 
theicss, if the tissv^ have become auffi 
cicntl) dex'itahied, recurrences of the ulcer* 
ma) continoc to develop even after til 
vances ha\T been removed 

Because ulcers are always infected mth a 
mulopllatx of ofgtnfam* and becaoje they 
are often acutelx inflamed when first seen we 
ttsaall) defer aclh-e attack upon the vein* for 
•cx'eraJ week* Unna » boot therapy fa carried 
out as described until the inflammatloo has 
tuhsjclcd and heahng fa In progress. Oblitera 
tioQ of the varkoiitles fa rn caudooily 
undertaken. It fa begun with a minimal 
degree of Irritation to avoid a flare-np of the 
phleWti*. 


Our management of the \-ancD»c xvins coo 
sats of Lgaticm and mjectlon comparaWe m 
all e»enti^ to that reported bj other wnten 
fa the field The almost tmh-eml nnammlty 
of ofrfnion a* to the treatment of xaricose 
veios ipeaks clociucntl) for the efficacy oI 
modern management We do prtllmlnar) 
Ugatfcm In all cases with material degree* of 
tension within the vaifcoritic* and In which 
refill* fa demonstrable by the Trendelenburg 
test, from the saphenofemoral Junction down 
ward Vtt advocate high Hgition and (flw 
sion of the long saptojoua vein with retro- 
grade injection of sderosfag fluid Into the 
distal segment This fa followed b) 
ambulant Injection* nntll all trice* arc 
obliterated Our choice of sclerosing ■dutlon 
ha* run the gamut, and we are now usng 
soaps of the fatt) adds— sodium morrhustc 
potasnum oleate or sodhun rkinofeate— ai 
the most satufactoT) of any that bare as 
vet been tried. 

CTOU mixAmmc urtsnw 
As has been stated, most ukert of the leg 
respond prempllv to the sunple scheme of 
management outlined and do not constitute 
difficult problems. In exceptional casa dlfii 
Qiltje* ma> arise which require adjuvant 
measum. No mention fa made of ointments, 
and indeed ointments play a irry small rdkle 
In our managfinent of ulcer padmU. If the 
exudate fa particulart) profuse and if It be 
comes e x c esB iTl) malodorous fretn sapro- 
phytic infection, a mild and Wand antfaerrtic 
ofotment applied to the lurfscc of the ulcer 
and Incorporated In the Van* boot will in 
hibit the growth of these organams and 
greatly reduce the odor For thfl mirpoT 
usuallr use a a per cent mercurochromc offll 
meot In e^al parts of lanofin and wseline 
or flomc stmAar simple prepantloei- like 
wise, a bland protc^re otetromt fa occ* 
iloaally applied to inflamed and Imtatcd lUn 
adjacent to an ulcer althoogh, as a rule 
Unna B paste fa painted directly on the surface 
fa static dena*to»e* and coemas Ihiruig 
the initial stages, which maj be acute! pain 
ful, ointment* containing local aneslhelw 
prepaiatioQS such as nupercaine benmcaine 
or butvn often give prompt relief If there u 
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co-existmg nng worm infection, painting with 
gentian violet or a similar antiseptic applica- 
tion IS indicated 

An interestmg and sometimes perplexing 
problem is presented by the patient who is 
apparently sensitive to the exudate from his 
own lesion In this tj^ie of so called “ecze- 
matid” reaction, no type of occlusive dressing 
IS tolerated, and retention of the exudate may 
give nse to local or general disturbances 
Locally, the exudate is apparently caustic and 
provokes progressive scaldmg and irntation 
of the skm with attendant severe itching and 
burning Severe, systemic, allergic reactions 
are seen occasionally One patient with very 
moderate ulceration of both legs became 
violently ill following the application of 
Unna’s paste boots, with nausea, vomiting, 
hematuria, fever, edema of the face and hands, 
and generalized pruritic cutaneous eruption 
The most severe changes were in the areas 
covered by the boots The skm of both legs 
was completely covered with massive hemor- 
rhagic blebs To rule out sensitivity to the 
materials in the paste, patch tests were done 
with the various constituents of the paste and 
with the paste itself with totally negative 
results 

Such general reactions on an eczematid 
basis are rare, but local intolerance to the 
exudate is relatively common When this 
intolerance is present, aggravation of the 
dermatitis follows any type of occlusive 
dressmg In such instances we customarily 
use moist compresses of aluminum subacetate 
until the eczema is healed and the exudation 
has ceased This frequently entails recumbent 
treatment and constitutes one of the few ex- 
ceptions to ambulant management of patients 
with ulcers and eczemas of lower extremities 
Coincident general disease may be an im- 
portant factor m delaying the heahng of ul- 
cers and must, therefore, be recognized and 
adequate^ treated Svphilis, of course, must 
be ruled out by serological as well as clinical 
tests, and, if present, must be appropriately 
combatted in addition to the local manage- 
ment of the ulcer In such cases mcrcuix 
ointment may be applied directly to the ulcer 
and incorporated uithm the paste boot 
Similarly, diabetes, anemia, malnutrition, 


vitamm deficiency, and specific infections must 
receive due consideration 

Of all the general conditions militating 
against the healmg of ulcers, perhaps the 
most important is artenosclerosis with peri- 
pheral arterial ischemia As has been em- 
phasized, the essential lesion in chronic ulcer 
IS cicatricial ischemia The more extensive the 
fibrosis surroundmg an ulcer, the poorer the 
curculation and the slower the healmg If 
there is general peripheral cuculatory insuffi- 
ciency superimposed upon the local ischemia, 
heahng becomes mcreasmgly more difficult or 
even impossible Concomitant diabetes may 
further add to the problem We have had to 
admit defeat in a small number of cases faUmg 
mto this group, and have even had recourse to 
thigh amputation because of disablmg, in- 
tractable, bone-involvmg ulcers that resisted 
all other forms of treatment In general, 
when excessive degrees of artenal insuffi- 
ciency are present, because of local or general 
causes, or both, the usual expedients for in- 
creasing local arterial circulation must be 
added to the sunple supportive measures 
required for the ordinary case These will 
include suction-pressure treatment, inter- 
mittent venous stasis, and iontophoresis with 
acetylchohne denvatives 

Skin grafts On the basis of our conception 
of the pathogenesis of leg ulcers, skin grafting 
should find an important place in the manage- 
ment of these lesions If the condition is due 
not to chrome pEissive congestion, which 
would affect all of the tissues of the extremity 
and jeopardize the “takmg” of the graft, but 
to local inflammator}'^ changes of the skin and 
subcutaneous tissues with normal circulation 
m the adjacent structures, excision of the 
pathologically altered tissues and replace- 
ment with full thickness grafts would be a 
logical solution to the problem We have no 
doubt that this is really the case Such 
management, however, would necessitate bed 
rest and hospitalization for a number of 
weeks, both for preparing the field for opera- 
tion and for healing of the grafts Because of 
our almost universally satisfactorj^ results 
unth the purely ambulant management of 
ulcer cases, we have had very little recourse 
to operative methods 
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Skin grait* oo ambulant patimta whether 
b> the Tlucndi or pinch graft method aie 
usuaHv dtstppoinllng The exudate I* usuallj 
profuse enouih to float the graft from thie 
surface and the tranapiant faHi to take \\c 
ha\t had some luccea* with pinch grafts 
tmried {n the granulations of sknir ebrouc 
ulcers, but, ui general akin grafting has not 
pla\-ed an important part In our management 
of leg xJccra. 


stnniAJit 

^lost ulcers of the leg are atsodated with 
disturbances of the \TntKis arculation- The 
two principal imdeTi\-ing condition* are \*nii 
co*c vein* and deep Nein thrombophlebitis. 
The cutaneous leskms arc vtsuaii) asorfbed to 
chronic fiaidve congeition occationed b) the 
vein disease 

This explanation cannot be recoociled with 
the maQN fact* which arc revealed In a 
clinical itudj of tbcae CDodidons. Tbe> seem 
rather to be inflammaton in ongfn and a 
seouence of event* tna> be traced from initial 
phlebiti* through the stages of indoration 
and dcatdzatkKi to the eventual ulcers. Both 
group* of tilcm therefore aic phlebitlc ui 


origin and the e3.entiaJ tissue change In both 
u Inflamraalion with subsequent fibnwii ind 
cicQtiicial bchemia. 

Of the fnnuiDcrable remedies oiTered for 
ulcer* of th leg gentle mechanical pTt»>ure 
ha* pTO\Td most {fiectual and In our 
provides the malnstai of our tbmpeubc 
regimen Eradjcation of amcornhant van 
cc^tie* and attentioD to asaodited local and 
general cooditjon* are also Included- WTiBc 
«khi graft* are Cheoreticaffi a logical solution 
we rarely have rtoxirse to them because of 
the aatisfactory result* obtained b\ purelv 
arobulaut method*. 
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THE PRODUCTION OF EXPERIMENTAL ACUTE 
APPENDICITIS (WITH RUPTURE) IN HIGHER 
APES BY LUMINAL OBSTRUCTION 


OWEN H W-^NGENSTEEN, M D , F A C S , and CLARENCE DENNIS, M D , 

Minneapolis, Minnesota 


O bservations made on the vermi- 
I form process of man and the cecal 
* appendage of the rabbit indicate 
that this segment of the intestinal 
canal secretes fluid In a large number of 
common domestic and laboratory anunals, no 
evidence of secretion of fluid was obtained 
when the cecal appendage was obstructed 
Obstruction of the vermiform appenduv of man 
and of the cecal appendage of the rabbit re- 
sulted m the production of a histological pic- 
ture ver}' similar to that of spontaneous ap- 
pendiatis in man 

These considerations suggested that it 
would be interestmg to study the secretorv' 
capaaty of the vermiform appendix in an- 
thropoids— the only family, other than the 
human, m which a true vermiform process 
occurs For the purposes of this studv three 
chimpanzees (Anthropopithecus troglodytes) 
and two howlmg golden gibbons (H3dobates 
entelloides) were available 

TECHNIQUE 

Anesthesia The animals were anesthetized 
primaril}' with ether a copy of the anesthesia 
box desenbed b}' Elder from Fulton’s Labora- 
tor}”^ (7)' i\as used As soon as possible, 
sufficient sodium amytal was given intrapen- 
toneall)" to provide surgical anesthesia (us- 
uallv about 35 milhgrams per kilogram of 
body weight) 

Surgery With strict aseptic technique, a 
right rectus incision was maffi, and the cecum 
and appendix were delivered After the tip 
had been amputated for control section, and 
after cultures had been made from the lumen. 

From the Department of Surgen. Unwersitj of J^Iirmesota 
Medical School Minneapolis 

^Thc authors wish here to express their thanks to Dr John 
FuJtonof the \ale Umversitj School of Mcdianc for hia man> 
\ aluable suggestions concerning the handling of these apes 


a cannula of glass was inserted and tied mth 
No 30 commercial linen Phii^siological tests 
were made on the appendix and the base was 
tied with Imen, and the region was walled off 
from the rest of the abdominal cavity by silk 
sutures attaching the cecum to the anterior 
abdominal wall in a circle about the base of 
the appendix Further phj^siological tests 
were made, mcludmg the determination of 
the volume-elasticity, or the luminal capacity 
of the appendix at certam pressures from zero 
to 100 centimeters of water The wound was 
closed with the appendix and mesoappendix 
coming out through it, dressed outside the 
skm in vasehne gauze 

Recording The cannula was connected to 
a recording mercurj’- manometer of such pro- 
portions that 055 cubic centimeters of fluid 
had to be forced into the cannula from the 
appendix to raise the pressure reading from o 
to 100 centimeters of water It was with this 
that we determined the volume-elasticity, 
using a one cubic centimeter tuberculin 
sjTTnge connected to the closed appendix- 
manometer system by a T-tube and making 
volume corrections for the manometer The 
pressure recording was started at atmospheric 
pressure 

Care of the ammal during recording Pre- 
liminary tests with dogs had shown that with 
prolonged anesthesia under amytal, the re- 
quired dosage is about one-sixth of the initial 
dose per hour for the first half-da}’’, thereafter 
graduall}'^ dimmishing An electrically driven 
syringe was usually used to force this dosage 
contmuousl}' into the subcutaneous tissues of 
the thigh Preliimnar}’ experiments with dogs 
had shown also that change of position every 
few hours is necessar}'^ to prevent the develop- 
ment of pneumoma, if anesthesia is to be 
mamtained over a prolonged period, and, for 
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Stin gr»fti DO arabuUat patients, Trhether 
b> the Thfench or pinch gr*it method, »rc 
unuBv disappolntitu The exudate la Tl*UB^^ 
pro/uie enough to float the graft from the 
aoHice and the tnuuplant falls to take We 
bavtr had •oioe aucceai irith ptoch gmfu 
buned in the grasulatiotia of chronic 

ulcers, but in generaj ihio grafting has not 
pia>*ed an important part In our management 
of leg ulceta, 

st:>oiAa\ 

Jlost ulceta of the leg art associated with 
distorbance* of the venous orculadon The 
two ptindpjai undetlj mg condiUona are vari 
co»e I’ciQ* and deep itln thrombopblebitla. 
The cutaneous lesions art usually ascribed to 
chronic passire congestion occajdooed b) the 
vein disease 

Thu explanation caonot be rtconefled with 
the tnanv facts which are rrvesled In a 
dmtcai (tud\ of these conditions. The} seem 
rather to be inflamgiator. to origin, and a 
seouence of es’eois mi\ be traced from bilibl 
phletatla, through th« stages of (Ddoratsoa 
aj>d dcatruauoo to the ereotual ulem. Both 
groops of ulcers, therefore are phkbiHc in 


origin and the essenUal ti«ue dunge in both 
ts fnflammatlou with rubseqoeol ud 

dcatricia] ischcinia. 

Of the itmumemblc remedies offered {« 
ulcers of the leg gentle roechankal pressure 
has proved most effectual and, in our t4fflW- 
proiTdes the mainstay of our ihenpcutic 
regimen Eradication of cDoconiiUnt \an- 
CDSQtres and attentloo to associated local utd 
general conditions are alio Induded While 
dun grafts are tbeoreticalh a lopcai idutkn 
we rareh haie recourse to (hem became erf 
the satisfactOT} results obtained bv pureh 
ambulant methods. 
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O bservations made on the vermi- 
I form process of man and the cecal 
' appendage of the rabbit mdicate 
that this segment of the intestinal 
canal secretes fluid In a large number of 
common domestic and laboratory animals, no 
evidence of secretion of fluid was obtained 
when the cecal appendage was obstructed 
Obstruction of the vermiform appendix of man 
and of the cecal appendage of the rabbit re- 
sulted m the production of a histological pic- 
ture very similar to that of spontaneous ap- 
pendiatis in man 

These considerations suggested that it 
would be interestmg to study the secretory 
capaaty of the vermiform appendix m an- 
thropoids— the only family, other than the 
human, in which a true vermiform process 
occurs For the purposes of this study three 
chimpanzees (Anthropopithecus troglodytes) 
and two howlmg golden gibbons (Hylobates 
entelloides) were available 

TECHNIQUE 

Anesthesia The anunals were anesthetized 
primarily with ether a copy of the anesthesia 
box described by Elder from Fulton’s Labora- 
tory {jY was used As soon as possible, 
sufflaent sodium amytal was given mtrapen- 
toneally to provide surgical anesthesia (us- 
ually about 35 milligrams per kilogram of 
body weight) 

Surgery With stnct aseptic technique, a 
right rectus incision was made, and the cecum 
and appendix were dehvered After the tip 
had been amputated for control section, and 
after cultures had been made from the lumen. 

From the Department of Surgery Uni\ersity of Minnesota 
Medical School htmneapohs 

^Tfae authors wish here to express their thanks to Dr John 
FuUon of the Vale University School of Medicine for his many 
valuable suggestions concerning the handling of these apes 


a cannula of glass was inserted and tied with 
No 30 commercial linen Physiological tests 
were made on the appendix and the base was 
tied with linen, and the region was walled off 
from the rest of the abdominal cavity by siUc 
sutures attaching the cecum to the anterior 
abdommal wall in a circle about the base of 
the appendix Further physiological tests 
were made, mcluding the determmation of 
the volume-elasticity, or the luminal capacity 
of the appendix at certain pressures from zero 
to 100 centimeters of water The wound was 
closed with the appendix and mesoappendix 
commg out through it, dressed outside the 
skin in vaselme gauze 

Recording The cannula was connected to 
a recording mercury manometer of such pro- 
portions that o 55 cubic centimeters of fluid 
had to be forced into the cannula from the 
appendix to raise the pressure readmg from o 
to 100 centimeters of water It was with this 
that we determined the volume-elasticity, 
using a one cubic centimeter tuberculin 
syringe connected to the closed appendix- 
manometer system by a T-tube and makmg 
volume corrections for the manometer The 
pressure recording was started at atmospheric 
pressure 

Care of the animal during recording Pre- 
limmary tests with dogs had shown that with 
prolonged anesthesia under amytal, the re- 
quired dosage is about one-sLxth of the initial 
dose per hour for the first half-day, thereafter 
gradually dimmishmg An electrically dnven 
synnge was usually used to force this dosage 
contmuously into the subcutaneous tissues of 
the thigh Prelimmary expenments with dogs 
had shown also that change of position every 
few hours is necessary to prevent the develop- 
ment of pneumonia, if anesthesia is to be 
maintained over a prolonged period, and, for 
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tliU rtuon, the podboa of the apes wmi to i> reonUu of aod barior a dtdo^t 
duuifjed e\*ef7 4 hourt. The itadie* on <k»(3i height of 15 to » facbea and the gfbbcra 
had abcnrn abo that the prcreotbo of pnea bd^4 to 7 jranoldand about the lametlze.' 
monla required the maioteoacice of nonoal Four aidztudj ttot In cxceOent health butooe 
bod\ temperatore and that at thb rime chfrapanjeefSo 2)pro\Tdatoperatioatohare 
\‘ear CNovTCober and December) maiotenance an citnid\-e tubercukub both of the medi- 
of a cxKistant ea\'lnuimeiital temperaturr of aatfoum and boirH which contributed to bb 
if) degrees C resulted in an almost constant death pnor to the comptetloQ of the planned 
b^j tcn^mwlure of 37 5 to 38 degrees C procedures. 

under contioiioai am\'tlU anesthesia A tber Cktmfctntrs Anaiom cal tjtd phyvoUftcal 
mostaticaDy cootrufled teiiq>eratare box was #ftsffTa/»>wr The anatocnv of the appcndicaJ 
therefore constructed to fit om the operating region agreed with the reports 0/ Reider and 
table of Kell) and Hurdon The tppendlcocrcal 

During the recording temperature respirm Junction in each case was of Tre^•cs 1 ripe II 
tions, pulse depth of anesthesia, c'oluioc of the length averaging t cenUmeters (et 
unne, and ipecific grac-ity of urtM were re trones 7 and 15 emtimeten) and the diame- 
corded e admlni^ered subcutaneous fluids lets averaging 5 mfllnnettiv lo each ca*< 
as dictated by the unnarv fiixlings, osiog al although the appendix was s jmJbi f in form to 
teroatdy o 9 per cent sodium chlonde and the osuall} obsmTd human Dpe II orgaii, il 
5 per cent j^ucose solutxms The r ene ial ar was nnpoasible to straJ^^ten it out com 
rangemeot of the apparatus wiuw we used plctelv because 0/ the loadequan of the 
fa indicated in Figure i mesenterA It was Doteworthv from tbe point 

of sew of the purposes of oar expenments 
li-'CDtNOS >TS* I* Wr X Trmi^ 

Three dumparuees and two gibboos acre a 
used in this ftud% the duropamees bemg o S«Sl^ * 
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TABLE I — VOLTJME ELASTICITIES 


Chimpanzee i 

Chimpanzee a 

Chimpanzees 

Pressure Volume 
cm water c cm 

Pressure 

Volume 

Pressure 

Volume 

0 0 

0 

0 

0 

0 

20 0 

20 

0 

20 

0 OI 

40 0 

40 

0 

40 

0 OI 

60 0 07 


0 28 

60 

0 OI 

80 

80 

0 50 

80 

0 II 

100 0 15 

100 

0 70 

100 

0 13 


(Lirml of accuracy approx o oi c cm ) 


that m each case the large blood vessels in 
the mesentery lay near the free edge, in no 
case near the appendix itself Figure 2 shows 
the appendix of chimpanzee 3 

Cultures of the lumina of these organs 
showed almost every organism one could 
expect to find within the mam lumen of the 
intestmal tract The organisms reported in- 
cluded the following Aerogenes, Bacillus 
welchii, Gram-positive spore formers, Esche- 
nchia coll commums, pleomorphic Gram- 
positive rods, streptococci. Gram-positive 
diphtheroids, and staphylococci 
Microscopic sections of the amputated tips 
of these appendixes were essentially normal 
One section showed polymorphonuclear neu- 
trophils just under the mucosal epithelium, 
m the epithehum, and also nearby m the 
lumen, calling to mind the observations of 
Isaacs and Danielian and of JassmowsLy and 
his co-workers concerning the passage of aged 
white blood cells through the mtestmal 
epithehum as a normal mode of final disposi- 
tion of these cells (Figs 3a and 3b ) 
Following the placing of the cannula and 
prior to the ligation of the appendical base, 
the resistance which the appendix offered to 
the flow of fluid through it mto the cecum (to 
which we have applied the term “absolute 
resistance to outflow”) was determmed, by 
means of the manometer already mentioned 
and a source of fluid more than a meter above 
the appendix, the rate of flow bemg adjusted 
with the aid of a screw clamp and a gravity 
drip bulb Because of the vanetj'' of tests 
undertaken, not all could be performed on 
any one animal In the second chimpanzee 
the appendix sustained a column of fluid 53 
centimeters high, in the third 35 centimeters 
high, thus averaging verj' slightly higher than 
the normal human average of 38 centimeters 



Fig 2 Photograph of the cecum and appendur of a 
chimpanzee taken immediately after dehvery from the 
wound 


previously reported (13) In animal 2, when 
the rate of flow was adjusted to 30 drops per 
minute, the resistance to outflow was 80 
centimeters of water In animal 3, the re- 
sistance at 10 drops per minute was about 
42 centimeters of water, with peaks commg 
every 15 to 30 seconds and nsmg as high 
as 50 to 70 centimeters of water, findings 
identical to those in normal man Stimu- 
lation of the appendical wall was performed 
m these same animals, by means of Faradic 
stimulation commg from a Hansard mduc- 
tonum with the secondary coil at 7 centi- 
meters and the primary supphed by two dry 
cells m senes, a stimulus just su&aent to be 
felt with the finger Stimulation of the waU 
caused a strong nng of contraction which 
raised the pressure required to keep a constant 
flow (Fig 5) 

The volume-elasticity in the first and third 
annuals was 15 and 13 hundredths of one 
cubic centimeter at 100 centimeters pressure 
respectively, and in the second it was 70 
hundredths The volume elastiaties arc given 
m Table I 


lonus was 

demonstrated not only m the rhjthmic vana- 
tions m resistance to outflow aheady men- 
tioned, but also in clumpanzee 1 by the fact 
that when Ike pressure was reduced to zero 
without withdrawmg aU the fluid the nres 
sure then rose m a few seconds ’to ? to 6 
centimeters of water, where it remained 
about 007 

into this organ and the si-ringe tube was 
damped, there shortly appeaJd rhythmic 
variations m pressure between 55 and 62 




Fit. y t, CoetnJ »frtU» fX*e) 
ULe n (net ll« lipe< tiM tffnbs4 
fWrpf iL»f t ljtieoc>U*i3*f U«6> 
•cTveid Fv»{iin( thwcpi tb MreM 
b, Eakjyinm U tU iqKuH U9 
iIm b . Srtm (X^) e/ U m 

AtPfMx* I ttLn 4 

kwi iTuf bbuwDn «rf tW tM br 

l«uk« \autbtdqp«re^lNncTtic 
aShrubc cod edon d, Fih^ 
lent ti the Hrau^ tree a ^ ni- 
nkn Is mtiee e, Eck/faBcat 
U the pneml art* U the enter W 
the Cofflek b c, ihiM Uf dfatmet 

rrihlir metica Xjjj 


centimetCT* of wilcr pramre coming rvrrv 
JO to *«DDd3 indicating rt^thIarc niu»- 
cular tcti\-ft\ 

i/fCJkmHmtof iHlralnmiHo} presst eckanfrt 
afln 0irjlrHCii0n #/ Ikr apficnduaJ bau 10 ike 
cAik^k^ In tU 3 aperimenU wbm Uk 
ippeodii nuDometCT wts nude a ckwed »\v 
tern, a nic in pemuit ocairmL The amount 
of tha ri»c in prrtsure and the lime relation 
ihipa arc bdltited in the ciurta In Figure 4 
In chunpaniee i the prasure ro*e to 70 
centlmcten of aater In 30 bour> and 40 
minute*, at wtiich tune rupture occurred In 
the aecond annnal the erperiment wai ter 
minated b\ acodental death mdirecU> due 
topulmooart tuberculosl* at lobouri at this 


time the pr es a o re had already reached a 
bright of 42 cenlimctcra. In tlie third, the 
presfurc me to io6 centiineteT* in 39 boun 
and remained there 3 hour*, when rupture 
occurred. In the surtdving appendec 

totn% 'jras done ’tritbout opening Uic peri- 
lonetun and both recovered- 

In chimpanxee i a final lulume elasticiti 
deternunaUoa was done at the coodtoloo of 
the pressure recording (Table II) \t 80 
centimeters leakage was first otnerved along 
the mesenteric border both in the axe* which 
had been beocalh the skin and In tbit ahkh 
had been outside It ts evident a slretdung 
of the appendical wall took place during re- 
cording when IntraJuminaJ prcisurc was n>tDg 
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\[irrosrofiic clutuf^is rc^tdtiiii:, front spoil 
laiicoiis nsrs nt pressure iiflcr lit^iUioii of the 
luisr of lltr cfinitpaiizrr iippnufis Mirn>sc<i[)M 
L\ iminntion of the appiiuiiNc'- of all ^ -ini- 
m ils -liowid (!ifTii'-< apjx lulicilis In atiitu il i 
>ilctlon^ VLTi, ,iIh) lalcn from b(m ith llu 
skin to ';\nirl as mtnh as po'-^iliU llit sirosil 
reaction observed in the distil jxirlion I Ins 
proximal section showed ]>oi\ morpliomu h ar 
infiltration of all the lavers, predominantiv 
the mucosal and muscular lav'er>, with lesser 
involvement also of the serosal laxer In the 
third animal eximmation showed rujiture 
eeiemi, necrosis, ami ])olv moqihoiiucle ar leii- 
cocvtic infiltrition of all the 1 ivers, iirimarilv 
in the mucosa and musculans, with pus in the 


lumi n Old dwt illv ehsappearam'e of pevr 
tioiis of the muro--a 1 he s( ro-al reattion w is 
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IT* j. Tricbf aJ k7iac«r>|Alc mu rt l tbn b*. abort, 
tW cvv ef rtythrmk: TUmlKtu la t 

knp Rwaat tlcnr fo* puafatf tbe ppciMifx 

hil t^cttva \t tht pobit hrlioUd by baty brt- 
joatkl bar TamBc Rsnlatioe a a^ppbtd tbfoofh 
p rcr k wOy pfacird cknrorU tm the til ^ tht 
Tbe ]meT ttftm §hm tW abwon of rtijriiinik txriatkM 
hi tW (Qiboa, bat f np oei B to itkrmkdoQ 

appendix k\ free in the pentocml cavSt} and 
were retdDN ddirered In both atn the 
appends vu of Treves s I or infantDe 
form and the three unuc continued from 
the cecum cbim onto the tppeoda for about 
half fu length. The drst appendix mu i< 
ceotiffleten lonj; and 8 to to mQhmeten fo 
ootside diameter the aecond »a» 7}^ amtl- 
meten long and of uniform 6 mQUmeter 
diameter tluxwgbout except for the bulbous 
end srhkh «• ot-er 8 mlUimeten In diameter 
The wall was found to be much thirmer than 
that of the a\Trage human and the inlemal 
dtametcr therefore larger Coltnrce from the 
lumitu abowed the aame muJtiptkst} of 
ergnniama found in the chimpanxeea. 

The absohite resoiance to outflow wa» 
detertmned In oue animal and eras 31 cenll 
rartm 0/ water WTieo a flow of fluid at 40 
drops per minute peuaed the pressure re 


qmred was about 39 centimetm of water 
and there were no wa\T* In the cunt t point 
In contrast both to the chhnpaniee and nan 
upon Faiadic stimulation, howe v er a ripai 
rwpowe was obtained u shown in Figure^ 
The \-oJume elastidtp was cfetennlaed par 
tlally in each animal, and the valaes arc 
thoim m Table ni 

The determination w« not earned to 
higher le>'ela In gibbon j because the organ 
was beginning to fcnh ei ti ei u dr distended 
l/rtJKrpacafp/faZnjfaanaaf^ronrrfffatffi 
after oieina/an cf tk* appendksl bast la ikr 
fibbcM. The preasure recording kfted for 45^” 
boon Id one animal and as In the other the 
comae of the changes b shown In Figure 6 
Id the first animal the preisuie was artifi 
daBy reduced to aero at t6 boms because it 
was feared tbc elevation present until that 
(ime might be due to fluid left after the Initul 
pbraiolodca] lefts, which proved to be true 
for the level did not rise agam In odthrr 
caae was there elrvabon aboxT the intraperl 
tooeol ptreare of 6 to 7 ctsHmeters of water 
except In the first few bouia. 

llicmcrptf acmUialthh after Ute recsrtfijn 
aperimcnls itkroscopfc enmfnatioca were 
nude 0/ the tip at the start and of the mid' 
portion at the end of each eapcr la ent Tbe 
final sections differed frtjm the initial ones 
only In mild leroslUs (from handling) Tbe 
fonfigrrmriim was lu many respects similar to 
that of the human appcnmi, but the wall was 
thinner with the muscultifi 150 micia thick 
and tbe mocossJ and l)Tnphoid U}Tr about 
poo mlcaa thick (Tig. 7) 

E\ ^HJATIOV 

It has been shown that the sppendiirs of 
tbe 3 cbunpanseea studied r es embled thst of 
man In roan\ respects grosslv nuatacopi 
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Ft* a CJttrt* frora the kpooartfhic rrtreO* jodafiUoa tl* ttoi nfc 

itnwUim i ^ lit p»T*<Wt rti*»(e» ui™ llw lw»»» it IW t« i:*itn3rt*a fwtoo 
ippmZlxs 
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TABLE m — VOLOTIE-ELASTICrrY 
Gibbon I Gibbon a 


Preasure 
cm water 

Volume 
c cm 

Pressure 

Volume 

0 

0 

0 

0 

20 


20 

0 01 

40 

80 

7 1 

30 

0 79 


cally, as regards the luminal volume with 
various pressures (13), m reference to rhyth- 
mic contractions (i, 13), and m abilit}^ to 
form strong contraction nngs upon Faradic 
stimulation locally (1) In chimpanzee 3 the 
absence of waves m the resistance to outflow 
ivith no fluid flowing (absolute resistance to 
outflow), the demonstration of strong con- 
tractile abflity m the general wall of the ap- 
pendix by Faradic stimulation, and the 
rhythmic variations m pressure required to 
keep a constant flow through the appendix 
into the cecum are all facts strongly suggesting 
that m this animal the situation is as found m 
man, in whom there is no apparent anatomi- 
cally functioning sphmcter mechanism at the 
base of the appendix, the resistance to flow 
being produced by all segments of the organ 
alike (r, 13) Finally it has been shown that 
the appendixes of 3 chimpanzees secreted 
fluid enough m excess over any possible ab- 
sorption to build a pressure within the ob- 
structed lumen, with development of acute 
inflammation of the wall, as has been shown 
elsewhere to occur in man (14) 

In the gibbons studied, on the other hand, 
the resemblance of the appendnxes to that of 
man was less marked They were of the in- 
fantile t3qDe I of Treves, and had a much 
larger luminal volume at the same pressures 
than either the human or chimpanzee appen- 
dnx One lacked rhythmic variations m re- 
sistance to flow of fluid through it, though it 
presented an absolute resistance to outflow 
not greatlv different from the 2 others, and 
contracted quicklj" on Faradic stimulation 
Finallj, and this is the essential difference 
from the point of mew of the present studjq 
both failed to secrete fluid sufflcientlv to ele- 
vate the pressure when obstructed, and the 
gibbons conscquenth did not develop appen- 
dicitis following obstruction These 2 experi- 
ments therefore serve as excellent controls 
for the chimpanzee experiments and show 



Fig 7 Section of the appendix of gibbon 2 after 22 hours 
of recording in which no significant nse m pressure oc- 
curred Note the essenboUy normal microscopic picture, 
save for serosal reaction X40 

that the elevation of pressure was the essen- 
tial factor m mcitmg the acute response there 
It would, of course, be very mterestmg to 
obstruct the base of the gibbon’s vermiform 
appendix and return it to the pentoneal 
cavity to note whether delayed rupture might 
occur We hope sometime to do this ^ 

The purpose of these experiments was ful- 
filled m that, m contrast to what one may do 
m man, the process here was allowed to 
progress Rupture occurred m the acutely m- 
flamed appendixes of both the chimpanzees 
which survived long enough 

Acute appendicitis has been showm to be 
capable of production m milder forms by ob- 
struction of the lumen m man, and m more 
severe forms by the same mechamsm in the 
chimpanzee, m which the experimenter may 
let the process progress to gangrene and per- 
foration Therefore, it is logical to conclude 
that the severe advanced forms would also 
result in man if the process were allowed to 
continue for long intervals after obstruction 
of the base 

CONCLUSIONS 

I Anatomically and physiologically, the 
x'ermiform appendnx of the chimpanzee has 

been fortunate in recciNing se\*eral chimpanzee speamens 
from Dr George Barnett of Chicago and from Dr t F Fulton of 
New Ha\Tn Recentl> Dr C R. Schroeder of San Diego sent us the 
Ycnmfonn appendu and cecum of an orang-outang It falls mto Treves 
tiTJC I classification U c bas'c > et had no opportunitj to detcnrunc the 
»ecrttor> capaoly of obstructed appeodjz of gorilla or orang-outang. 
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been Bbown to be \-er) rimflir to tbe ham*n 
append u, 

2 Acute gangrenous appendkatb 'vnth 

K rforation was produced in the ebimpanwe 
obatruettOQ of the lumen Btnuluneou* 
pre»Krre recordbg* shorn Ing the lex-el of the 
mtnJumJnd pretnre to Hk as high as io6 
centlinetcTS oi water 

3 ^natomkalJj and phriiologfcanx the 
x-cnnlform appendw of the gibbon bears less 
reseniblance to that of man than Is the caac 
with the chimpansee. 

4 Pressure nsei of significant magnitude 
dtd not occur after obstruction of the g^boa 
appendix and conseqnentlx acute append! 
Qua did not attend luminal obslruoion, 

5 Since it has been reported that miWet 
grades of acute appcndlatls can be produced 
In man by obstruction of tlw* Inmeo at the 
base It is concluded that b man also ob 
stnjctioo 0^ the lumen if mabtairwd a nfC 
ewQt number of hours aouid result b acute 
gangrenous ippeodiatU with rupture 
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FROM THE JAMES BUCHANAN BRADY UROLOGICAL INSTITUTE 

RADICAL CURE OF HYDROCELE BY EXCISION OF 
SEROUS LAYER OF SAC 

HUGH H YOUNG, M J) , F A C S , Bildmore, Mar) land 

T he treatment of hydrocele has been the hand to show that excision of the sac is the most 
subject of numerous reports in the litera- radically curative method, but the great vascu- 
ture in recent years, the tendency has lanty of the thick walls of the sac, especially 
been to avoid radically curative opera- after sudden emptying of its contents and result- 
tions This has gone, part passu, with attempts to mg engorgement of the vessels, has made the 
cure mguinal henna by mjection treatment, and operation difficult To avoid this, Winkelman 
even great prostatic hypertrophy by transurethral advised only partial excision of the sac and inver- 
operations The simple procedure of tappmg has sion of the remaining portion, the edges of which 
been used from time immemonal but requires fre- were approximated postenor to the epididymis 
quent repetition, and m employing it one is Andreats’ bottle operation, which consisted merely 
always confronted with the hazard of infection of opening the sac and turning it inside out and 
Recently I have seen one such case in which a sutunng behind the epididymis is a simple pro- 
large hydrocele had been tapped six times and, cedure, but leaves a large mass of tissue back of 
on the seventh, a fulminatmg infection resulted the testicle It also has the disadvantage of bemg 
not only of sac but of subcutaneous tissues Pa- more frequently followed by recurrence than the 
tient narrowly escaped senous consequences operation of exasion The necessity of meticulous 

Aspiration, followed by the injection of some clamping and ligature of all bleedmg pomts, 
strong irritant to put an end to the reaccumula- and the proneness to occasional extravasations 
tion of fluid, has been tned for years, and numer- amounbng at times to huge blood clots m the 
ous substances have been used for the injection scrotum, have mihtated against the popularity of 
In many cases m which this procedure was “sue- the excision operation, and are considerably re- 
cessful,” dense adhesions formed between the sponsible for the numerous attempts to devise 
tunica vaginalis and the tumca albuginea cover- curative methods by simple aspiration As men- 
ing the epididymis and testicle, occasionally lead- tioned, although numerous substances have been 
ing to contractures that were painful On other tned, recurrence after the aspiration-injection 
occasions small lobulated accumulations of fluid treatment is far too high, and occasionally results 
recurred between the epididynus and the testicle m painful conditions 

and tumca vagmahs, resulting in areas of marked For many years I have been an advocate of 
tenderness and sometimes considerable pam In the open operation and have employed excision 
some cases fine stnng hke adhesions were present of the sac with its several coats Great care was 
between the epididymis and testicle, which as the taken to hgate all bleeding pomts The difficulty 
fluid recurred, produced pomts of tension between of accomphshing this, and the occurrence of a 
the testicle and epididymis that were painful m large hematoma caused me to use the bottle 
character The mulUplicity of substances which operation for a number of years, but I rarely was 
have been proposed from year to year for the satisfied with the results 
injection treatment of hydrocele are evidence of 

the unsatisfactory results ^ simpllfied radical operation eor 

The open operation has been the method pre- hydrocele 

ferred b> surgeons in the majority of cases, where- Several years ago, in a case of hydrocele, I dis- 
as non-surgical practitioners have been prone to covered, after incising the skin, subcutaneous 
employ aspiration or mjection StaUstics are at tissue, and the dartos of the scrotum and after 
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delivTTinx tbc h>'dro(rde nc, that b\ dcbca(el> 
incWnj uje outer coal n loll Jenfih, bjrr «Iler 
b}‘cr cdqH be peded back mill] miaUi on]> the 
•ercaa mnaioed The ach-asUfe d tUs tccfa 
okpe vu that, as the wknu bven verc dMiM 
and itripped back, tier earned anth them moet 
cd the Mood 'oaeb cd the aar aod aben fiziall> 
the acr usa akce reauuoed there vxj very little 
Wt lor Tigatioo when eiriacd. Tbe pctiUem d 
beTDottasb ns tims greadr ihtiphfKd 


TTic acr o mPan)ing dnafags bv llr Dfa hudi 
made t tbe Ume of opeiatioo la ooe (d ID) c*** 

(BUIrtSj;X palknl operated opoo a jfaia^ 

•o jraphkilj^ depict the wwa step* <d the 
»erillao that DlOe descriptive test b Becessuy 
The caae aas ooe of erv large htdrocelc cd lie 
left aide cd the acrotum As ibown m Fly ae t i 
(reduced In liie) the aac nt rrasped betsxeo 
tl* ihonib and huger of the Wt caad aiid pit oo 
tensitrL \a Irrasfon, beffammi t the kjaet aad 
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Fig 2 I Showing condition present after five thin saccular lajcrs ha\e been 
stopped off together This sixth layer is thicker than the other layers, contains many 
blood vessels, and corresponds to the subscrous coat It is easily divided, and stripped 
back, carrying with it the blood vessels and m some cases the vas deferens Beneath 
It IS a very thin layer, which may be delicately divided and stopped oil from the 
last layer, which is the serosa or tumca vaginalis itself, 2 This is opened widely with 
scissors (2 and 3) (BUI 26837 ) 

extending to the uppier end, was made through stnpjjed back together, exposing the sixth layer, 
the skin, thus exposing the subcutaneous fascia xvhich was thick and contained numerous large 
(Fig I, 2) which was similarly dmded (Fig i, 2) blood vessels (Fig 2, i) This sixth layer was 
Beneath this lay the dartos which was also carefully divided, thus exposing the seventh layer, 
divided from bottom to top (Fig i, 2) thus which was extremely thin, transparent, but which 
expiosing the outer layer of the hydrocele sac by great care was divided with the scalpel The 
This was delicately divided, a very thin layer sixth and seventh layers were then carefully 
being thus incised and pushed back partly on stnpped back, only the extremely thin tunica 
each side Four other extremely thin layers were vagmalis being left intact, with the hydrocele 
similarly divided Then the five layers were fluid within it This was then punctured, the 
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du>d caught m a McrOe fiaik for the mannf aure 
of goDocDccui medb utd tbe nc tbea vkHj 
vith tdann (Fig j jandj) In^^rciJoa 
a ncsTQaJ Inti^ a d rpidldpzib \o 
adheakc* or patbol^od areiu rrqtonng diMer 
tkn rcre prcaent The rctrctnd^ thin teron oi 
Ibe toe WM t dK d bj the tecfanicpie depKted fa 
Figure 31 U th a tine tcalpel. a puoctuie wa* 
made akeQj cUmp wailmerted (Ftg v aod ) 
and the joc waa dh-ided with a acaJpH (Hg j ) 
The daaue beW in iheae damp* aa* then U^ird 
with rtun caCfut Tbe»e imaB hgated ree* were 
Idt aioDg the texdcR on the inner sde and the 
cpWldnnb OD the outer ndc (FTg 3 ) Carewaa 


taken to lee that there were no blcedmg pclnta 
and that bnaoaUib r>as coapkte Then the 
tevtklc, epkfldnni*, and cwd were rrpUced, the 
darica a aa drtWB l<melher and the ed^ approd- 
mated (Fig i) Somewbeutaaeota tHw aa* 
mdwled in tin* lutiire a* d«nm by the 
\ dc&ate gaorc «>ct an tnaerted tn the ioaer 
angic of Ui wtaind ai a piecautlne It an 
airaoged t retncniT tH* 00 the foOoatng day 
The »kln aa* jmprodmateil alth totmupted 
aaturea of iBl>. Toe acrotum aa* eodo^ aiihfai 
a ganae and adhe»h-c bandage amSed tlghd) » 
aa t draa ■cromm upward and oWitente tgwra 
pve apace Vt ound wa* dreaaed at end of a aeek 
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Cu j. TW M ud cia* no lo b jdi t m k Imk 
iPa trf Y oGOUie fW nbaerocf fibrms ni^ Tim «* 
cmH fibroa buxt btch no tro«i ItK In'dncdcnc lo tie 
rpitUdytrdi. TIm w drvlded (001(61^7) 

Cur 4 \/ttr r tijm ere pedM tie tualc* 
TutiMLO* u Ofxsed Eumlwtim tlened nrLed 
•dlaioQ* bet%m ibe CtOLln Iner baU a( 

iIm Uiddie. Tbe (cKkie u tbianted (m, tbu Im fau 
tb* ki« CT fakU Ubcwt lertaa Oo tbe Idt ride. •liboafE 
tbe hydnc ih v*! nail, tbe nc h adbemt to tbe la- 
tide a taenl i^vei hb toemUied uch M laid la 
bet e<a Ocw a( tbcM peaed bearub tte ndifldyrale, 
peodonof onrErd pTEMBre aad dbtorUoa (Oin JM4 ) 
Cut c W’bcD tbe ladaioo u Bade to dl Ue tbe lOb- 
•ercM, ue openler tnli,ti»tlniJy tScmed tbe porat ol 
the bad to toDcii tbt htrti vw {teardktelp {Ktte 
Crtted end (aid e q ' ju e tL Had ore beta Ukea ta cot 
oqIt itb iJm broad «iat ti( tbe Lalfe tbit oaldba been 
■mHed (8U1 17043 ) 

Cu 6 N dlftrah y u rrperWBfed be emadratiat tbe 
HToee Iroa ItUo (be wbeerora, brb e< etripiBit laek 
vltb ftue niea tbe outer coeu had bns ett^^ped oO 
aad ue tsalce itaulb opeoed, tt m (oamd bodad dtn 
to the noaa al b i aian bf rtrf daw edbrdaat bkb 
reqtdnd tibmr eafi ibarp dh^Ktloc tK^on tbe latkle 
eaaUbebeed ■ITibicmb ucbexactertmi bteoarfiknble 
paia before opentiOB Tbe pMkot bed bens tin>ed time 
taM (BUI ; j > 

Cut 7 Va ewtut fat dearrfaat b; U tb0 

OM Mm *'Tb« wVm UicfaJ leTra m opaed aad 
peeM bade. Tbe Hdnrdr u Aritrend tod e ha m l wi 
a< tbe rulrea the Upen of (be we earned <au W fataai 
■ad putkJ daRttne. There u «r7 litilr bWihaf 
Ueb u eudr eoetroQed far cluipi FlaeOjr the me 
u caj»<fi«nac, tad retoM beutHal tprriBe a «p- 


panotl/' criy far cell Irrm fa The me u 

opeoed, tbe mwtiM triued »t cknely ibi t<r<*b 
tipfactd. lad tbe dtitoe i p pr iala eted anib cMfaae^ 
p^ at|ut. (BUI 

xiscrti£ 

NoQ-opmtjve treatment oi brdrocck h often 
ver> anMti»£»ctoT> Shnpfe tiplrttloo b foCoi^ 
by eaih rtcnnaDCe of tbe fitiW uxl wraetinea 
Infectiod 

Tbe bt3ectkn Utntmenl eften hQ* to roxt tie 
b>rlrocrie aod frequmU} remit) in jaiafol ad- 
bniens. 

Cocpfcte tat ai oo of the BC has etcountmd 
the ob}etliao that mauiy blood t-cBr)*, tet fiu r m 
OgatioD may be found, tod arc aocietirDn ucom- 
pankd b> pcetoomtfvT citi»%-ajatk*u The Irt 
lie eperatioo ot Invo tfu g the bc, vhkh m 
inlrodoced t avtid thne orsenthe dillicalcfes, 
b not irsfreqsnth nosocmsitil and bam a br^ 
mass barl ^ the testide and epididmk 

A new opoaiJcc has been dc\ bed fc>> the satJw 
and pnrri^ fer indsing tbe sc bter by Uter 
aod rtcfpfnng tbe hvTry bad until thin scroa 
messinae is nached thb akoe b emsed. la 
thb my beaottaab b eadly secured, a* rerr 
few reaaels moain to be Ugated. The opentioe 
b (has lude xztert anarate b« d a trocifvc ud 
befDOTThaxk and b radkadlt enrathr 






DOUBLE ELONGATIONS OF PARTIALLY CLEFT PALATES 
AND ELONGATIONS OF PALATES WITH COMPLETE CLEFTS 

JAMES BARRETT BROWN, M D , F A C S , St Louis, Missoun 


A METHOD of elongating partially cleft 
palates was described in 1936,' the prin- 
ciple of which IS that practically the 
L entire soft tissue of the palate is freed 
from the bone, the major palatine arteries are 
loosened but not cut, and the entire mass of tissue 
IS immediately set back — as a direct flap with 
preservation of its artenal supply — so that the 
anterior part, from just behind the incisors, is 
anchored all the way back at the posterior border 
of the bone A gam m length is thus obtained 
equal to about as much as the expanse of denuded 
bone, the object being to have the longest possible 
functioning palate, to assist in nasopharyngeal 
closure in speakmg and eating 
Some of the onginal illustrations of the pro- 
cedure in Figures 1 104 show the complete freeing 
of the tissues from the bone, the preservation of 
the arteries and the anchoring of the palate to a 
little bridge of nasal mucosa that has been left 
behind for this purpose The closure of the cleft 
Itself is done usually at the same operation — as a 
preliminary step — in children, but may be done as 
a separate operation In adults two stages arc ad- 
visable because of excessive bleeding The se- 
quence of the elongation and the closure does not 
have to follow a definite rule, therefore, a field is 
opened for older children and e\en adults, who 
have had clefts closed many y ears before, to have 
their palates elongated in an eSort to obtain 
belter speech 

Obscn’alions made or emphasired since the 
original publication max be summarized, as 
follow s 

I It IS still thought that the direct flap, ele- 
xalcd and immedialelx setback, so that the least 
(lossiblc thickening xxill lake jilace, is superior to 
the dclaxcd flap method of elongation 

2 Prcscrxalion of the major palatine arteries 
(often called tlic posterior) is possible in ncarh all 
jiatients, and freeing is effected by careful loosen- 
ing of all tissue around the arterx , gentlx stretch- 
ing It from the foramen and, if necessarx , carcfullx 
cutting It a\\a\ from the jialate flap These 
methods Inxc seemed better than Irxmg todis- 

1 n>m Ihc Tlcaartmcnl of Surpen X\ -i-hinplon Inncr<;)t\ 
School of XfcJicinc 

’Sure C5ncc.S.OIiU 1056 6^ 76S-771 


lodge the artery from its bony canal by trying to 
remove the posterior wall of the canal 

The palate may be gotten so free by this dissec- 
tion plus complete separation of the aponeurosis 
from the bone that it may be easily “set-back,” 
practically against the posterior pharymgeal wall 
m most instances This finding is m contra- 
distinction to that of others xvho think that 
preservation of the arteries prevents elongation 

This may seem somewhat of an equivocal point 
but It makes possible closure and elongation m a 
single stage, and it may give a less scarred and 
more pliable palate If the arteries are cut, then 
the delayed flap method of Dorrance mav be re- 
sorted to for safety'^’s sake However, if they" have 
been lost at a prmotts operation, then the delayed 
advantage has already" been gamed and the flap 
could probably be used w’lthout further delay 

3 This method of elongation, ex’en though m- 
x’olving a x'ery wide dissection does not seem to 
interfere with the levators in the sphincteric 
action that attempts to close the nasophary"nx 
Even as the patient is w'aking in the operating 
room, X’ery" marked sphincter action can be seen 

4 In any procedure m which the posterior 
pillars are cut low down m the phary'nx and then 
sutured behind the uvula to lengthen the palate, a 
tight scar band may be left right m the region of 
the greatest action, and if there is any lexator 
action present, this procedure should be omitted 
if possible The same is true of the emplox"ment of 
flaps from the posterior pharx"ngeal wall attached 
to the palate These flaps may nearly" or com- 
plelelx" occlude the nasopharxnx and also max 
gix’e a “drum-head” noise from xibration in 
brcallung 

5 If there has been a slough of the soft palate 
from previous operations, then, added to the 
elongation, mav be the freeing and suturing of any 
tissue available, plus the use of a posterior 
pharv ngeal flap attached to the palate if desired 
This results in all possible closure between the 
mouth and nose and, as there is no lex ator action, 
amounts to a flesh obturator This, of course, has 
a great advantage oxen dental prosthesis or ox er 
an extra-oral flap 

6 Anx lx pe of pharvngoplastx , mainly that of 
\\ ardhiil, in xx Inch there is a reefing forw ard of the 
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Fi( Pftht dclAChcd (itaa boM bet hbbockujdr 
ptiaCiM «ncnn btart. < Sola tmaetc awBi muMt 
^ l»t» Idi bebiad > Uck iba ia aSacM Rk 
Ok Cnt fDtw« < \0 fipira m tfl tf i tBiju atk:.) 

Ha Etouil *4 deq> arTKnOcK tbe k 4 i 

iWw tiaud anoy rq^atn* aad framn el tkr 
kamskia aad aepayartna «i tbt apooegTwb fwp 

IW boM 

Fig j ConaMoe el the tVanaJbi Tha nahu W 
bra an baci aai aaabom) aa ab^ Smra] byoi el 
ha i oiofto fsaaF meled a bainji Pra art p iae rt 
anacably aad bnalr om tW et^o^ bcM aDd Bar ba n- 
nmd n 5 lA 7 4ljyt TtKckwmUtbadHtnayMdoiw 
ilbkOn^ ( aofcacqacat Urp, ca nay hara bra dra 
( u tmrUrr efvtetm 

Ttg 4 Cemrirtad Hoanika aad doaarr aHer bndiax 
baioraiTcd lib abnrt 14 raacb tab a Irapb Bi Ibe a 
(tuwr of bee* ia 1 larm ) 


mperior coDSUxtor BU\ be added t tMaekxi^ 
UOQ pcocedure, but it hu ooi prtrved u ncctiuii] 
m m> hands as In oOtm 
7 Tooth buds miN be daoaiged as in an> otber 
flap eJe\alinc opemuon, if done too eorh Jhcre- 
forc the efeinjnlKn can be deta)ed until the 
second >-en o iater (f desired 

S. Rmits ol the dosurc and elon^ttoo ha t 
been iocrensfaiftij hopeful The booe ctners oaTT 
(n aboct jodait the pabtes nsuailf smooth oat, 
ppear ^ood aisd long and, for theae ceascos, the 
coolracturr on the nasal surface ur bmlm; does 
DOt seezn great enough to nrrant tr^dug to skm 
graft the ra» surface 

Speech impi u v e inept has been almost dramatic 
in man butanreai, and the me of cace reconOng. 
cither liy simpie direct methods, of dectncal 
tmnscnptioo has been of great help in permitting 
the palleiit t hesu ha own defects and thereiqr 


try to correct them. Speech Iraking b unportin I 
In aO patients and the author b pleased to c 
knmricdR inraloabW help from Dr A Cold 
fiem. Mba ^Iildied McCmnia, and other teachers 
of speech at the Centrai Inmiatefoi the Detfand 
m tM St. Loub public ichnol srstrm, and t M 
C E {famsen ol the Techntvauc I^hontorfes 
located in St Loua for his sroric « ih clecWaJ 
(ranscT^tnra. 

Ulost patients are abo able to eat better than 
before the eioGgatioeL 

^ Faihirea maj be ea pec t ed as mere diJbcnll 
palatea are operated pec that ti, ooes ladh 
scarred and with ibsoe lost from pfe\Kws at 
tempts Patients » ih as jtan> as &, 14 45, and 
54 opertturu t their credit m atteiriptcd repairs 
ol bp and palalc cWfis ba t been teen. 

Throughout the procedures of cJorgntxai 
there iaa been the fundamental aim that no 
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Fig s Diagram of a cleft ^ith only a narrow band of 
bone and soft tissue, showing mcision for first stage of a 
“double set back ” 

Fig 6 Healing resulting from the first stage set back and 

with incision for the second stage of the “double set back ” 

Fig 7 Completed double set back, accomplished b> 
carefully splitting the remaining palate tissue in two from 
before backward and from side to side without breaking 
through into the nose— and literally setting the palate back 
on Itself The arteries usuall) hat e to be sacnficed in this 
double procedure This gi\ es a double gam In length wath 
out an opening into the nose antenorl> The raw surface 
closes over in 2 to 4 weeks 

Fig 8 Completed double set-back and closure of the 
cleft w ith about as much gain in length as the distance from 
the palate edge to the incisors and wathout anj opemng 
into the nose 



opening should be left anlcnorlj , to aa oid the use 
of an artificial dental obturator for closure of the 
mouth from the nose 

1 1 Veknow ledgment is made to Dorrance for 
his pioneer work in calling attention to the ad- 
\ antage of the elongated palate and also for coin- 
ing the term, “congenital insufficicncv of the 
palate,’ for Uiosc instances of short palate with 
cleft palate speech but without an actual cleft 

12 Other methods of incision which leave a 
\ ’’ of tissue ov cr the bone, but necessitate more 

closure dow n the midlinc mav hav c the immediate 
result of a smoother surface but give the added 
possibilitv of holes through the tlnn tissue that is 
sutured 

DOUBUr nONGVTIONS OF PVRTLVILV Cl EFT 
r VE.\TFS 

In some partial clefts of tlic palates there is onh 
a narrow ledge of bone just inside the alveolus 


Fig S 

with corresponding lack of mucoperiosteum w'lth 
which a closure might be effected In some of 
these the cleft may be so wide that even simple 
closure may be questionable 

lullwr’s tccliinqiic In these patients it mav' be 
possible to do a double elongation of the palate, by 
first setting the available tissue back to the poste- 
rior border of the bone and then, after there is firm 
healing, further lengthening the palate bj split- 
ting the originallv elongated part in two, from the 
edge of the bone backward, and from side to side 
Care should be used not to open through the nasal 
mucosa, and the anterior free edge of the palate 
should be anchored entirclv back on its ow n nasal 
mucosa (Figs 3 to S) 

The closure of Uic cleft can be done at anv one 
of the stages or as a separate procedure The de- 
nuded nasal mucosa and fibrous tissue heals ov er 
as readilv as the denuded bone docs and, on late 
obscrv ation of the roof of the mouth, some trouble 
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FT*. 9 n*. 

FIf 9 \ eocBplct cWl td Uu ptht ttMt bkt been 

cloacdMKC(«faO]'bitbei«aaJki<T]UA4f>cM(irT «hrmh^ 
bfWaaforck> cutf Ibe ptiiie. 

FT* re r»Ul frred mra Lb« bme ud Irea tbr omiI 
ncxMbvcanfsa^apbllbfUMpfttu Ici ImoiUtio 
wk tad (m befon bick« ud «*i kvttai h (tea ibt 
QMtl Qwa nbovt bntU«( tkreatk tot» Um Mt. 
\bR3t OM htU of the tUrtMi of iF« ptku b bfi tlMc 
hJi tb* auiJ tKaooai 


F%. 

Fff. I, Vbdoex&tknctlict^Mcksf oovkudriltf 

(hr fitUu dabbrd, Itb tke u tenor n](« of tV ptkieiO 
t3» *7 bad tl lilt pDttrrior bx7 tod uoctrd to 
tbrnMnocoit \e opcslof eifw btc tko bom tad Uk 
n* MiitrT iSmerbi te 4 cHx It b poti&ic tbu 
tbr tnskt a»r btn te be »ovfietd bt onyb( oat 
tfcb ifiacctkaL, EDt tbe tqxbo aM bt tsbodd^ed, 
■abN tbm bw bore ia •eridcUAl tfniaf bit Ik 


mtv be bid In em dacendAs that (be enu eie 
healed with Sor eplthelmm.' Tbe Mefa U the 
procedure ere moil eainv folkared to the Qhit- 
tndoe* and tbetr kcro^ (Flgi- 5 (o 8) lie 
uterk* kID ht a to w taoiS^ ct tbe teociod 
»tege but it b ippemtl> rtot oecemn to remt 
to c deldv in •ctung the dap bach, date** a bole 
hai been made throogh into tbe ooae. 

iLOxoATioxi or eALATca ■nrm ct»m-rrt 
coj-rra 

O a coroQar> to tbe fiodinf that tbe natal 
imicoaa could be aared in cknble ekrgatimu aod 
m palates «ilb nhiDticous bony defts, it has been 
detennioed that ekneatjocs mar be done in com- 
plete ddts of the palite that ha t been sucrcst- 
nilly doaed at a preliimaar) opendoo. This 
ek*^ Lion b also ckm t a oid an aolenor open- 
ing into tbe ooae and, L b eiefere, t a xkI tbe need 
of on artibaa.l dental obtamt r 


Autktr Uti iftt. The eioQf[itica b curW 
out as de s ai l ed lor tbe panbJ cHlJ except that 
enreiDe art b tain t split the tissue la two 
IroiD side to tide aod Irazn befoee bacLward, W 
lag about one hall the thicinnaof tbepakteand, 
of course the nasol nracon behlad If nen a 
amaU opeom* were made thnx^ Into lie noae, rt 
srouid be beM t replace tbe nop tod eknle it 
later vith aootber attempt at not openisf iolo 
tbe Dcoe Tbe artenea may ha t to be saenheed 
and, U there is any questioQ of the blood ti^ipiy a 
delay m setting tw pabte back should be made. 
Homtr t IS usually poosille t go ahead itb 
the locgatxio io a single Stan (Fha 9 to ) 
Itore difliculUes In geu e ij J can be erpecled to 
thb proc e dute, aod obserratnm are hmilfd lor 
the present, but (t males pOMiible a definite bone 
for UDpnr-Tjnent in speech in man; patirnti 00 
ha e rod cncrplete defti snnplr cfcrvd man 
vean before. 



BONE GRAFTING 
A New Technique 


JOHN B CHESTER, M D , F - 

ABOUT two and one-half years ago, after 
/\ considerable experience in the use of 
/ \ the vanous mechanical apparatus de- 
jL vised as aids m the reduction and main- 
tenance of reduction of fractures of the long bones, 
it occurred to the wnter that certain of these 
gadgets rmght be of considerable help to the sur- 
geon in certain bone grafting operations, particu- 
larly in the case of the long bones of the forearm 
and leg The functions of the apparatus m bone 
grafting are to act as an almost perfect technical 
assistant to the operator m holding the limb while 
the site of non-union is exposed, to aid m manip- 
ulation of the fragments including their separa- 
tion for freshemng and shaping of the bone ends, 
to hold the properly fitted bone ends in approxi- 
mation, and to assist in the complete immobiliza- 
tion of the fragments durmg the penod of healing 
The technique used by the wnter is, in the begin- 
mng, almost identical to that used m the reduc- 
tion of fractures Kirschner wires, usually sixteen 
gauge, are passed through the upper and lower 
ends of the long bone, as illustrated in Figure la 
In fractures near the lower end of the tibia, it is 
Medical Corps, U S Army 


C S , Fort Sam Houston, Texas 

usually preferable to insert the lower wire through 
the os calcis rather than the lower end of the tibia 
(Figs 3a and b) In choosing the apparatus to 
be used, the wnter has found that any of the van- 
ous long bone reduction apparatus in which the 
traction bows for suspending the limb will also 
grasp and tauten the wires are satisfactory Such 
an apparatus is illustrated in Figure rb In one 
of the best and most widely used fracture reducmg 
apparatus the traction bows are not made to gnp 
the Kirschner wires Separate wire tautnors are 
furmshed with this machine, which, unfortu- 
nately, must usually be placed over the limb and 
in the operator’s way Such a machine is illus- 
trated in Figures 2a and b With this machine the 
technique descnbed here could be used, should 
heavy pins not requirmg tautening be used in- 
stead of Kirschner wires However, we feel that 
there is very little excuse for using a heavy- 
traumatizing pm m any case in which a small 
caliber Kirschner wire will function as well 
The technique descnbed here is that routinely 
used in tibial grafts, as it is in cases of non-union 
of this bone that we have found the use of the 
apparatus descnbed most valuable It is our 



Fig I a, left, InscrUon of Kirschner mre drills through upper and lower end of tibia 
^ustraUon is from routine fracture case ) b, A type of apparatus ideal for use m bone 
K fracture case ) A, Upper i\-ire, B, extra Mire through 

ppcr fragment for better fixation in cast, C, loner Mire, more often insetted through 
OS calcis, especially with fractures of lower third * 
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Fif tad b ■TfKnta* rrtnmdjr popoiar for 
mbftkie d (nctcm. b« aot adaptri lo (be tedu u qoa 
docnbed booa I Sep^nte be Uotncn wt ir ed nb 
thn trparUBi ooU ^ ta tbe opmlar*! tr B Tb« 
btn oaDt^m^utdUoln imudi thr«e«kf5ttrataa 
H tvm □ 

I'll i I ef Kapmdn] la sf^amoi ud partnOy 
dnjid Sdf d oem oara bw bnii a p u tc i ) J ilndj ot 
Kja cha tr tm cmmd lo pmoit aiUax fb>>n dr 
baadr b. Can ffbcd rftc-complgtKW o ^r i Ua c Tea 
uoe bciUm, B ba beta rpltra to oppcr Im pnor to 
rtouMJ 0^ tncum tan C do( jrt ifpoed t kmcr ot 
Lhmb imvcd liaoi (nm bes pluter b hard e o ipfti 
ofwnj a lo to JO r»T>irn-«. 

Fif 4 Cur U \ H tfcd to j-etn a, Rorotfcoo- 
(raia tborOjr liter arnj thmfb tado* fai caiC con 
povul (nctan Kb Ion ot lacbrt of rtral boo* Hb- 
tUDct and citeevN deunctjoB ot roit topM aod liitu- 
hiter 7 danaf* b and e, Lama) aad aalertfiaaleiMr 
lt*i aim )-tar tboviu iMO-«n)oQ a< tlUa db 


mcbn ot abarte>i>c bartnc m pt a rWe (hr pM 

4 OBOol^ ta ealfcTipliat. 

FV I Cai> and b. Lateral aad aatmtaKerM 
irr w CM* after repair b;r ibdUji tabjr frail. NiUtW 
Kmrfaan Irta. tbraifb tbe apper aM tbnaiib iW 
krarr ear) ot tba liUa to alkra the Bie ai tW fra ctaje re 
doax praratoi dorbif operalkn aorl to aiMtaVaba* 
Imb a catt Tbe opper red etf Ibepaft, t bfijtdIaUr 
bedbj Kuatbacr ue tbepeirtriC hlrh,B,r*ortram 
tb* tkm ta aDoa e«T luama J later Tbe dotal rod d lar 
fait H be^ drd aod hlted ta o a demia ed rait bed aad ^ 
qtfara DO oCber fixaUoo. Crtm/crtimteJyobarrrtadrtai 
Flf A. Caar Lef la cad (oOorlaj epeati* Note 
tba Mae aadt tit taoam apoBrei I tbe ^<pwr aad 

lodiT irtabefeei tbe rewaal ri itdienfrraa tbe tfpari 

ta 3a»l] a kflaima i coaj cre iiila l ta t^ca I Vdic Ti (ry 7* 

airaocbaeatrraoJdoDOtotirlfocltbt ray \ tado* 
cat la tbe cart for the rnacn al cd tbe iLa ortiBTr^ t— 
balat— d tner la not eaettrial bra lb* ofptT 
it fixed by tw« lid. 
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Fig 6 Fig 8a Fig 8b 


Fig 7 Case i a and b Lateral and anteroposterior 
\ie\\s 3 months after operation The graft is still clearly 
visible Note the direct lirm, bony union between the 
fragments almost without callus, the result of the close 
approximation and accurate fitting of the fragments made 
possible w ith apparatus described bj rev ersing its function 
of traction to obtain actual impaction Fibula was not 
disturbed at operation as union was already firm 


Fig 8 Case i a and b Photographs on day of re 
moral of leg from cast A, Note extent of onginal soft 
tissue damage almost resulting in traumatic amputation 
B, Operative incision followed dotted line C, Shortening 
due to loss of bone substance compensated by lengthening 
heel and by slight peK ic tilL This soldier has been able 
to perform full military dutj without discomfort dunng 
the past j ear 





Flf * i (-• L Kffrd 41 ftui K. kft. and 

Valrraxvtmor ud UtmJ tn oU fuabot aoBd 
(Wd (ba/t ot mljtn. Irfl, bb kw ^ $ iocIb 
al boot ailxtun and rrtram nfl U^oc th ‘ «J octic 
I farj aa wmimtii jrar ptriDa-J^ fWieiM bad had 
3 ofCTatJoea, ioctacOiic om oancmihil boe« fiafi darina 
paft7Taj[it anraa tbfr koffstal* Note (caicacd kaa 

bafiMti. 


acUoiD to prrpare the Iheb 04 boun prrvkualj 
b> •bavibg, wuUrtt «)Us ribin- lodlae hsd >ke- 
bd tsd ctHTTific intis itn^ pair foDcrad b> 
floile stocUnetle xw e tl tt cne ml and nOd 
belov fterQIatlcc of ibe varkui mtf 
olc^d nirial tnllKpiks mar ol ctniie b« nb- 
stitQted lar lodlM. On the ofcntinf table tbe 
lev b afaia perfared by aila aatlarpilo, allef 

inildi tlx kindLoo- wires an paaed, tro tlsnaKb 
Use opprr end cd Ux tlUa, and ooe Uuoufb lie 
lower end or ca cakia aa cMmL Tlx lej b tin 
auapendedln tlx prrvloutJ> atrrfliaed fractirre re- 
ducing anpmtus bv fintion ot one ol tie orT*T 
wires and tlx lower wire In tlx tenaJoo bows pro- 
vided for that pnrpoae. Tlx leg la ikw dnped and 
tlx iite of noMinloo i eipowd (tec FT* u) 
Tbe tedinicpx for tlx upper ertretdlj- b rimUii 
only different arranjtenxnt of tie apparatta 
being required (FTga. 151, b, and c) A raoderate 
amount ol extenaiw la appOed t the rite of 
onion bj means of tlx appiratui nd after si» 
Gbrooa onbo a» ina> rdat b cut llmxtgi, tib 
ateosko a l o cr e a a ed until lie heme 
wporated from one-quarter to «x-half tods. Tie 
enda may now be ihorongblr fresbened and 
ertv ihnped and then bv rtvening lie 
ma\ be 6tled loRelber and Impacted. In tw 
manner they are held quit finnlv without U* 
aid of r rMnml aaafatanct w hOe a sbdi^ fs^ 
ii cnl or an ocila\ graft bed Is prepared. ^Tli 
technique the writer moat often naes a rildlng to- 
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Fig 15 Cases a and b, Anteropostenor and lateral vicii s 3 months later, showing no 
union of tibia, firm union of fibula Arrow mdicates fracture line which is clearly visible c 
and d, Three months later and 14 months after injury Patient had been waUung with cal- 
iper splmt for 3 months No bony union of tibial fracture is present Erosion has taken 
place at fracture site. Note the erosion and absorption of bone about the plate and screw s 
Fig 13 Case 5 a. Anteroposterior view 6 weeks after removal of plate and insertion 
of inlay bone graft Umon has started Note both ends of graft fixed by Kirschner wires, 
A, the pomts perforaUng skin laterally, B Usually the distal end of the graft is beveled 
and fitted in the undemuned low er end of the bed and does not require fixation Note screw 
holes of old plate Upper and lower extremities of graft indicate by dotted hnes b and 
c, Anteroposterior and lateral views 6 months later, shoinng firm union Patient has been 
perfonrung full mihtary duty for 3 months 


Fig IS Case 3 a, Left forearm m apparatus, area for 
bone grafting exposed b, View of opposite side. (Skm 
towels remoi ed ) c, Enlargement of opcrativewoundshow- 
ing defect in radius to be grafted A , End of proximal radial 


fragment, B, end of distal fragment, C, ulna intact Note 
irregulanty of skm caused by dense depressed scamng from 
loss of soft tissue and skin m ongmal injury and three 
previous operations 
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Ftf Cmc i t, \xtfmptMftiar n (oOMlif be** 
fnh. Ow bcb frtft, J, (iljced t«t fnmc^tt \« 
Bxk Obal fnic, B u LaMM (a U« ndsl b(*d 
6n«<l ts tb* ktcni fsdtc* ot ik* tppet r«dl*l liafont 
^iaoffiifc Mixed Cmeiiog bo tdiwreod. 
tb< pRuoMl racb d nfc-b acbm(fatau(Dtb«dde«i 
lb« lodtKie t0 pmriii (BUrfnrerr praaarj beaBof 


trsctk* a tha tftCli Lt nateiEur Pdl I . . 

ui« M not T>oM&ife 'tmtae <M lie arteOKTe fibran and 
Kar amlrmctpca CeOukr bop*, C oa lb* oader nuitr* el 
(Ttft kxb M-plxccd Ufitlj Mahal (b* iWtoi tb* ntSo* 
cafij BlOe thaiiow ancl tkai (}><> ihe ermaract* 


cafij mUe tbaoow aitd tkai p>c> ihe cmmeotu Ljii*in,i] 
ot ^MC* belaeca tbacDetn d pall. 0, aad tkaft a radm* 
b, Lateral n after roacnal of irartaai bow Z^aod Kib- 
»r4TntiA^ n/ ■hitTit»»m ^i . ii . V n £, SbOTt tfUal (lafi 

f and C Upper aad Inas eodi ef kxT( idiU fnfl 


Uy graft vUch U euOy and acmnitclv cut with 
a «aw wbOe the bone coda are finnly bdd 

logetber bi the apparatoi. In the tae of tbe 
iQdlrrg graft it U our cnitocn. In fnctiutt io tbe 
lo»er half of the limb to ondenaln the lower 
poTtkn of the graft bed and to bevel Ibc apfKi 
portkai of the graft t fit ihii nndennined area 
In other won!*, the graft b rcse n ed and the ihort 
porlloD of the graft uLen from the lover frae 
meot fa replaced to fin the defect In the upper bed 
Thu procedure leave* the lo n er et»d of tne graft 


bred, but the upwer end fa free in the graft bed 
and require* mcacankaJ • — • 
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r Cne 3 renans and ana Id cmi bAnfaf 
tpmdoo Tnnloo bo* bts twra tenoned Teaks** 
IM Uncktxr be* b mlbulBRl br atnalaea Mtsm 
TU* ra*e b tco rtml to iho* fieal raaki bol k b pn 
•rbicd to nhauate the techalqM b* li a uiUd 


of the graft fa t lma£ the eorta of the graft 
ohDqodj' vlth a Kinchner aire which peneUito 
the corter of the pemi bocte and a carried, i*- 
ullyblenl}> oct thnxgb the ilin. The Kirteh- 
ner vire is then ent ficah mith the graft (Fig a 
1 B) This refoJt* lb a much tcnre firm fitatkn 
thxncan beohtaioed by any other practical aeth 
od. IMm the i-ny film ilwvi that the graft ba* 
beccroe fixed in it* boat and a fa *0 posvoa of the 
parent booe the Kirechner aIre can be graqied 
by the pcfat protrwfag through the »iu3 and 
eaaily rcnmred wlthoct dutnrbance of the oper 
atlre rite. UfoaDy thu kirachner wire can be 
retarnTd by the end of nwolh* and the rlter 
baa hnown of no r"** m which dda>'ed nnioo ef 
the graft or irTilaticii of the booe was earned in 
lUpRtCDce In fact the firm fieatko <f the graft 
which it afford* U andoubtcdly cootrlbutlng 
faaor in the early booy fixation of the graft 
A tflidnct od antage In the rue of •ni an ap- 
paratiu aa deaertbed and the retenboo erf the mol- 
tlple Kl nrfan cT wire* for Iccorpontkn b the 
ploater la that the frarpneoU are bdd firrali to- 
gether In the caat am»*t withont nstneinetit, 


which fa exlrerody Important to hrghjwrcratt^ 


l 1 hxatioc. U e ha -e found 
that a can mient method of tnmg Ihii upper end 


ofauccmin booe grafting (F^. j 

out the wire* imbedded In the oat tuatieatppbT 
and ihriniane alwa)a leave the Umb Joewe lo W 
caat ftcr few aceti Thli time tlaioe alro^ 
ii oor reaaoo for inaertlog two Kliachner bo 
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rather than one through the upper end of the 
bone We discovered some years ago by rather 
bitter expenence that if one wire or pin is used 
m the proximal end of the tibia in cases of frac- 
ture, tins same tissue atrophy would leave the 
weight of the upper portion of the hmb suspended 
on this one wire or pin This resulted in such 
leverage that rotation of the upper bony fragment 
would frequently take place at this wire, which 
merely acted as an a\le, tending to displace the 
proximal fragment anteriorly at the site of frac- 
ture When two wires are used, the proximal 
bony fragment is held in two planes makmg ro- 
tation, and therefore displacement, relatively im- 
possible We have found routinely that when this 
method of grafting is used, firm bony union has 
regularly occurred earher and with considerably 
less callus formation than if wires were not used, 
with relatively much less snug apposition and 
rigid fixation of the fragments 

CONCLUSIONS 

1 A techmque is presented to simplify the op- 
eration of bone grafting by mechanically sepa- 
rating the bone fragments for freshening and 
shaping, holding them tightly approximated while 


the bone graft is cut and fixed, and finally, fixing 
the fragments immovably in the cast until umon 
is completed Three illustrative cases appended 

2 A method is suggested for fixation of the free 
upper end of a sliding bone graft m its bed by 
transfixion of the graft and cortex of the tibia with 
a Kirschner wire which may later be removed 
without disturbance of the wound or the fragment 
or open operation In the case of onlay grafts this 
technique is modified by the passage of a Kirschner 
wire obhquely and in opposite directions at each 
end of the graft, the proximal ends of the wire 
being brought out through the skin to the side of 
the incision instead of penetrating the limb until 
the distal end of the wire perforates the skin, as in 
the case of the shdmg graft The reason for this 
difference is that m the case of the sliding graft, 
the wires are passed almost honzontally through 
the cortex of graft and parent bone without danger 
of damage to deep vessels, whereas with the onlay 
graft the wires are passed obliquely postenorly 
and should they be allowed to penetrate the soft 
tissues, might accidentally strike some of the deep 
vessels with more or less serious consequences 

Photography by U S Army Signal Corps, Fort Sam 
Houston, Texas 
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Not tbekMtbiatiCf oftbmdKaaocxKttfiiiholW*Ldct»I 
tncUoe La tlK fnctsrt rcdaciai pfiAntn. FaQieosUiA- 
bii Ki Bot faftiiMi at UM rtte utir e ftroo 4Bd 

•cor coamcim. OILuUi bofie, C o> Um ntcLer 
fTt/t ubrh kpljeed UfiUy ijotiitt oi thmnimM 

csU3 litUe thukrm ud iksf Kna cmawooi l■■^l^^nll 
erf br( MO tbacortn ^ fntt, 0.1^ retbos 

K T jt>T»l Lew >lccr nanov*l ^ tioctfap bo* P sodMib- 
tatatfcicurfihimfmrmtecdoohoiiim £, Sbort ticrfii frafi. 
f sad G Upficf ood kmn cult orf kn( abtaJ fnft 

Uy fnic vhkii is exxB> and acairstely cut viUi 
a parallel caw wtifle the booe end* are mml) bdd 
toother b\ ibc appoiatoc. In the use ol tW 
sii^og gnlt it 1 j out coJtom, in fnetmef In the 
kraer half of the Lmb t ondennine the lower 
portion of the graft bed and to bevd tbe upper 
portion of the graft to 01 thu oodenaiaed area 
^ other a ords, the graft b rrveraed and the chort 
porttoQ of tbe graft taken from the lover lia^ 
meot i* rrpiacedto fill the defect in tbe upper bed. 
ThU procedure lea -ea the lover cod of tne graft 
hied, but the upper end u free m the graft bed 
aad reqnim mernanka) faiaOoo W ha Tfcnnd 
that a COD enknt method of tirloj thh upper otd 



fig 0. Olm i a, tafmpDOMiar (rw MbaLog (um 
cra/L Ou laeh (rah. A irfMed bet «ea hacaaau. \ a 
Bch Ubol (raft, B. u aLlje<hl«d b Uk radm bead 
fined la the latenJ mitac cf the eppv mhel (cafiam. 


\la(i{(Taft ufixedbrci Rmchao: Lraai dlberevl, 
the pMoftnl eo<h «f ueh en breoiht a«t ( theddie^ 
the tachiaa ta pmeat tuerfseoce nh peuaarjr 


Fk j Cnr j renana cad uv la caM fcrfLMhj 
cmadca TtaetKsboa be betarcgwttd 
ue CAodiarr wtm b mantahed br aJ mJnn uatam 
Tbb <vw b ICC tttreBi ta *lxm fisai iraiu bet h ■ ptt 
•CDied la Obsoal the iRhchiee kn dewnM 

of the graft b to tnesiu the cortei of the graft 
ohfiqoej' vfth a fUrachner vire vhkh peaetntec 
tbe enrto erf the parent bene and b curled, »> 
oaQyUtenllj ent thinegh the cUn. Tbe Klrid 
her wire is lim cut dash with the graft (Tig a 
A-B) This renlts In a cnoch roore fins firatio} 
than can be obtitlned by an) other practkal meth- 
oi UTien the i ray film ahiova that the graft bss 
beceme fixed In Its best tod a live portico of the 
parent bone the Kirachoer alre can be grasped 
oy the pcrfnt protruding through the al^ and 
easily r em ov e d without disturbance of the eper 
ative site. UanaDy ihb Kindincr alre can be 
rtOOTed bj the ora of morthi end the wrilw 
has known of do In which delayed unfco of 
the graft cr Imtalloo of the boot was onned br 
ICapreaeoce In feet, the firm ft latioo of the graft 
which It afiords b undoubtedly a cootrlbnling 
factor In the eail> bon> fijatioD erf tbe graft 
A dbtiact edranUge la the ose of wich an a^ 

paramsaa described and tbe retetlioo of the nw 

thile Kusdmer vires for Incocpocatko bi the 
p£uter if that the fragments arc held hn nly t o- 
gether m the cast almost aitbout DO%eowat, 
wfakfa b extremely Important to a higb percent^ 
orf asam fa booe gra/ting (Figs jb and 6) \\Tit 
out the wires Imbedded In the caai, uswie atrop^ 
and shrinkage alwava lemiT tbe limb loov b th* 
cast after few wreU. Thb same tbsuc titpbr 
b our remsoo for Inserting two Kinchner wues 
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rather than one through the upper end of the 
bone We discovered some years ago by rather 
bitter expenence that if one wire or pin is used 
in the proximal end of the tibia in cases of frac- 
ture, tins same tissue atrophy would leave the 
weight of the upper portion of the hmb suspended 
on this one wire or pm This resulted in such 
leverage that rotation of the upper bony fragment 
would frequently take place at this wire, which 
merely acted as an axle, tending to displace the 
proximal fragment antenorly at the site of frac- 
ture When two wires are used, the proximal 
bony fragment is held in two planes making ro- 
tation, and therefore displacement, relatively im- 
possible We have found routinely that when this 
method of grafting is used, firm bony umon has 
regularly occurred earher and ivith considerably 
less callus formation than if wires were not used, 
with relatively much less snug apposition and 
ngid fixation of the fragments 

CONCLUSIONS 

I A technique is presented to simplify the op- 
eration of bone graftmg by mechamcally sepa- 
rating the bone fragments for freshemng and 
shaping, holding them tightly approximated while 


the bone graft is cut and fixed, and finally, fixmg 
the fragments immovably in the cast until union 
is completed Three illustrative cases appended 

2 A method is suggested for fixation of the free 
upper end of a sliding bone graft m its bed by 
transfixion of the graft and cortex of the tibia with 
a Kirschner wire which maj'- later be removed 
without disturbance of the wound or the fragment 
or open operation In the case of onlay grafts this 
technique is modified by the passage of a Kirschner 
wire obliquely and in opposite directions at each 
end of the graft, the proximal ends of the wire 
being brought out through the skin to the side of 
the mcision instead of penetrating the hmb untd 
the distal end of the wire perforates the skin, as in 
the case of the shdmg graft The reason for this 
difference is that in the case of the sliding graft, 
the wires are passed almost horizontally through 
the cortex of graft and parent bone without danger 
of damage to deep vessels, whereas with the onlaj' 
graft the wires are passed obhquely postenorly 
and should they be allowed to penetrate the soft 
tissues, might accidentally stnke some of the deep 
vessels with more or less senous consequences 

Photography by U S Army Signal Corps, Fort Sam 
Houston, Texas 
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T Hil tieaticm of ‘cuccnigliud fistula (i 
quite gTOcnUy cociideTerl i probkm of 
gjurtolocical or ycoml ttifgwj How 
c\m- }vefl> a pfeoeer g^-necokicist aod 
oitoocopat, has alwa^i strcMed the ad 
CM ctrefoi cystascopK LavTStigitkn and the rou- 
tine cathetorixalioo of the ureter for protectloo 
danrtg the cpcrelht repair 
Many cperatkau for tbe ckwure of XTsfcox-agf- 
nal Estuioj are conducted without careful oro- 
htfTct) stud^ at>d certain tv^^es of fistoka, wfakfi 
cu^bt he dosed bp more t^nple arolof^fcai treat 
ment, are frequently sabiectcd to exleotn-c tur^ 
cal procedorea. Multiple aperatiom often reduce 
the sue of the fistula iritbout afiecting the mccs- 
iai> doaore that restores normal bladder func 
litA It bsRkerall) recocmard that tbefreqoeoc> 
of hcaHn* decreaies sJter each opcratlMi for 
repair of theae fistulas. 

The purpose of thk report is to naphasice the 
poaaibUitv of cucocn in doefit^ less esteuls'e de 
teoi b> cpstoacopk and Nt^mal coa^htkTi of 
the tnet and pro ^ proks^ pottur^ dralcap 
of tbe bladder by means of an bd dhn^ urethral 
catheter This pnxednre has rerasred bttle or ao 
coosiderstkia In the rohuniiuaj Cteratare oo the 
subiect of vsicoTa^lctal fistuia One finds oo 
taentioo of it b ataodard tesla oo g>-nect 4 o©- 
Zabrowilu, in a recent article, states that tbe 
rccot unpOTtant co os er v i trve method of treating 
the fistnU b nennaoent calbeterixaikto. Of 45 
collect eg from the Uteesrure ta whldi this 
pfocedore aJorte was ctirpko'ed, healing renzlted 
Id a Ottow has ach-ocitcd electrocoiguklion 
(or small -esico>'acituJ fistulas aod recomimds 
that an iodwefliai catheter be left in the bladder 
for o da>'S. Quinoy baa reported the final bcaltng 
of esretrvaiiiLal tatula after c)itoacopic eWcuo- 
coagulatioo wboi dosoreof the defect d> nngica) 
repair had not been ccsnplett 
Tbe following peisonal cipedcncei are efreo b 
the hope of sumulatmg more bterest 10 Uus sob- 
ject anwQg both rolnglsis nd surpons in 

Cux In tmfiMt, 


fcad b« dm tom rrlj slter n li.racc] thorva^ 
■ccxMltsUd by «n eitraea tkyrotwnco*^ PrW te tW 
Wn l m ba. asocrtafcl U«ts*» had bre* wlr u 

(fai^ dpwire by ih* nrwecoloctw tnaifcj Wr On mb 
frcs^UwpnlicnlhKlhfcl «y wore} Um ud M 
twrely owe tiroufh tlw fcantdiu* pmpoiiK oRhd 

Ul t w oKfa the M coo l in tace of pine uenw^entm- 
ci^ ilwnoa tW tWlokw oprsbw to U cwJy iW | 
f twSto iSrT to dioww sod located shoot jcnlwrun 
•bm aDd>wli»eitiilti9th«icrtarrtrre]crkn.(Wdi- 
tfeo of tW ktuh both (rtoa tbe Iifihliler tod irkdiUn 
was wjtFittd tlb tbe Uta that tb« hnh dow 
•peeunensty Thb u dewe. A Dsbl tm i Bl m awd 
hb hat ewcwxh dcifccstioo t* dtstray U« epicbtSnl owt 
lbartu(tJy TV pktlcat t Hw se vl hm* sM sVweil w> 
bsartn mot far Boark, ahtt kick tkoe iV br^ to 
aid fnw r to ^ ocaexs t tin bat crerinoed to drui 
partkDy tbroarti tbe sxtns. 

Earwanard ^ Lkii partU cloMre. U Mbcincdikit 
U (betota d tkt flwnla cocJd be kqw lefadvHy <by danaf 
tb* li n c s^hw sad VallDf SUM owpieti ckwm offkt be 
eflreted \ red u prepared to the W^pdsl by rsttof 
kc4e to tbe BBOUtto la tbat tbe pilleu naU Be an iW 
sUkwMs sod k* u fedscOtoa cstbtte dnda dnedy 
Into botde hcaeuk iV bed TV ictski h S|Ui 
dedeotfd botk fan aad aft lad u IntoeCwf atbWer 
ai toswlrd TV patins MlJisiarri [ ■i wisau ea ber 
sbdewra let j teu, khxt tcbwJ kafwct. Rrwni] 
of tbe atbeimboaed roopirt* ckwr of tia teeJt tad 
Uhkirr ftowuia tack (rdoly rtovtad to sema} TUi 
patjrsi has remiBed dl in Jaly pit. toa Vd 
tbrnMertasy M j fcnu ed and 0 soar mmrd to bt to 
sptndid beallh 

Casx \ *m:,w tkM a hlfb tkh tnstnal soarcl 
an table did net preseat Usetf aaill Srptoaba. KsL \ 
aaaji, teed 4&, tTciOed for artrsnaaw, bV Wa kad 


aaaji, tsrd 4&, ■n’fVl for a . . 
njuaJ krWererlcwy to rdwaaty nto, Uk ruabial 

tsk oi S fiBaJ flstak, tppareatJy frrea uasioashiof arand 

l i rrpl y ciaerd daxwlc raXfot satire Ctoe necut at 
tjdtod ckaore bsd been lUDcrrsdil to IV boats of 
si 2 ed uaenkwbt Asa eSknaai, ssBslckaDreto 
paueats jai iVutolj hys t mr Uitolie i J fCT iftoaia a tre 
qwrelty wy dsfflcwh Oa cyWtocopy ika patlfat u 
toasd V ittnlnsi taan k n past la tke ncht a (kr 
aa^oic. aoraeakat tisn LV baa bad and 5 i:enlkeeUr 
sopntor lo tbi n*ht arrlwal ortSre Tbe kgakw o^ 
olnMtrd \« F boash tssDy Coanlawo af Ike 
area aiid Ike tract by tosertai* ibe dectrode Jlre<^ we 
tbs totals nk fiaa dafccaiios c unpat. kreertioa a 
\a S4 F Bretbroecs isdadbof mliffil cslhetsj asd 
awbitstoiac ika paUesi to owletily 
postare eo ipeaaDy pnrared Vekmt 4 ^ <*y 
resahed ta creapletc and petwiaaetU ctown 
Cast i Utefapasry uja. "* 


Vhad 


tDaoned fn tins taWinrr derp^ plserd ci. 

Wm.t gmarestJy dcashed ibroasb tke b f vWf sB asd 
caasoF mcoMeaiaJ totak. . 

In itordu qji as aasacresrful stuny*, 
fauto by asiisl soswiy as acrreapaifcd V 

TVsarrtoCtotkacs* « ags wdesbtod at^ 

bo later ads tord ibM panes t Ibst V csoW cfcae tV iWaU 
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by a combined suprapubic and % aginal operation Because 
of the difficult convalescence she had had, this patient a as 
loath to enter upon another surgical expencncc On cys- 
toscopic e-camination the fistulous opening admitted a No 
14 F bougie snuglj The opening a as located o s centi 
meter above and just medial to the left ureteral orifice \ 
darkened area embedded in the tissue supenor to the open 
mg suggested the presence of a piece of chromic catgut 
Desiccation both vesically and vaginally a as performed in 
the office and a No 22 F mushroom catheter fixed m the 
urethra A backrest a as purchased and placed on her bed 
at home, the catheter drained into a bottle at the bedside 
The patient stayed in the upright sitting posture for 4 
weeks She was allowed to stand at the bedside several 
times each day at which time the catheter was discon 
nected by the nurse On removal of the catheter cystoscopic 
examination showed complete closure of the fistula This 
patient has normal bladder function and has been able to 
resume aU her activ ibes, including golf and horseback rid- 
ing 

Case 4 In July, 1936, a woman, aged 45 years, pre- 
sented herself with a condition almost idenbcal with that 
of the precedmg pabent In 1933, a diagnosis of early 
carcinoma of the cervix uten was followed by vaginal 
appheabon of radium Six months later a total supravagin 
al hysterectomy was done and the pabent developed a 
vesicovagmal fistula The gynecologist who operated 
states that this is the only mstance m 2,800 hysterectomies 
In July, 1935, the same gynecolo^st, assisted by a com 
petent urologist, was unsuccessful in cjosing the fistula by 
a combined suprapubic, intravesical, and vaginal repair 
Seebons of the uterus removed in 1935 had failed to 
show evidence of carcinoma m the cervur or body of the 
uterus In July, 1936, inconbnence had been complete 
smee the prev lous opeiabon The fistula w as situated just 
above the interuretenc ndge i o centimeter medial to the 
right ureteral orifice A No 14 F bougie seemed to fill 
about tvvo-thirds of the lumen of the fistula There was 
no evidence of infiltrabon suggestive of mahgnancy in this 
region The fistulous tract was completely coagulated 
through the cystoscope, the vaginal exposure was unsatis- 
factory A No 24 F mushroom catheter was inserted in 
the urethra, and the tubmg w as attached to a mild suction 
bottle at the bedside 

The pabent maintamed an upright sitbng posture vv ith 
shght pillow elevation of the hips for 28 days On removal 
of the catheter the pabent voided from 150 to 300 cubic 
cenbmeters of unne at a tune but there w as slight dnbbling 
when she was up and about There was no inconbnence 
w hen Iwng in bed The dnbbhng ceased in 10 days Ap- 
parently It was urethral in origin and w as the result of the 
prolonged presence of so large an indwellmg catheter Cys- 
toscopy 6 weeks later showed complete healmg of the 
bladder and normal funebon has contmued 

Successful closure m these 4 mstances was ac- 
complished by (i) destrucUon of the epithelial 
tract and subsequent freshemng of the edges, 
(2) indwellmg catheter dramage with postural 
attempt to keep fistulous area as dr>" as possible, 
and (3) continuous acidulation of the urine to 
prevent lime encrustation of the coagulated tis- 
sue In the last 2 patients desenbed, this was 
accomphshed by an aad-ash diet and doses of 
ammonium nitrate large enough to mamtam a 
hydrogen-ion concentration of 5 5 or lower 


Two instances of the relation of syphilis to the 
healmg of vesicovagmal fistula are worthy of 
record 

Case s In January, 1928, a 24 year old society matron 
stated that m August, 1926, she had been delivered of her 
first child by forceps and had developied a vesicovagmal 
fistula She had been in excellent obstetric hands and the 
incident had caused considerable embarrassment In June, 
1927, she was operated upon The fistula was closed for 3 
weeks but re-opened with complete mconbnence Exami 
nation in January, 1928, showed a very small fistulous 
opening m the has fond imdw ay betw een the ureteral 
orifices Tracbon on the cervix brought the vagmal open 
ing of the fistula into excellent view It was difficult to 
understand why a closure had not been eSected The 
patient was assured that a perfect repair from the vaginal 
side could be done 

The operabon was so easy and so satisfactory that no 
attempt was made to keep the area dry by posture, al 
though an indwellmg catheter was retained for 3 weeks 
The pabent voided normally without leakage for 48 
hours, after which time parbal urinary leakage recurred 
from the vagina! tract. The results w ere puzzhng and dis- 
couraging untd an enlarged epitrochlear node was noted 
and treated This node had been overlooked but had been 
recorded on her chart by the interne The blood Wasser- 
mann, previously omitted from the roubne, was returned 
as 4 plus Re inserbon of an indw elbng catheter and intra- 
venous arsphenamme resulted in a complete closure of the 
tract in 14 days Subsequent anbluebc treatment and 
observabon until July, 1931, showed no recurrence and 
serological cure 

Case 6 In March, 1928, with the previous experience 
freshly in mmd, we were consulted by a Mexican girl, 19 
years of age She was completely incontinent from a smaU 
vesicovagmal fistula ffiUowing her second dehvery 4 
months previously The blood Wassermann was 4 plus 
The fistula admitted a No 8 F bou^e and was o 5 cenb 
meter above and medial to the nght ureteral onfice 
Intravenous arsphenamme, without indweUing catheter 
or other local measures, resulted m complete closure of 
the fistula after r4 days The pabent was observed for 
another 2 weeks, during which tune her bladder functioned 
normally She then disappeared and has not been seen 
since. 

CONCLUSIONS 

Small vesicovaginal fistulas with healthy sur- 
rounding tissue will heal after electrocoagulation, 
if postural dramage can be maintained with an 
indwelhng catheter for a suf&cient penod of time 
The possibihty of this method should receive 
more consideration, especially in patients upon 
whom an unsuccessful surgical repair has resulted 
m a small lateral openmg The method obviously 
has no place m the treatment of fistulas of the 
bladder floor or in patients with extensive tissue 
defects 
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THE VENOUS CIRCULATION IN THE VARICOSE E\TREMn 1 
AND ITS PRACTICAL SIGNIFICANCE 

JOSEPHUS C LUKE. M I) 


T he jabjcct of \-anctae vrfui hu »c 
quirrd in enociDOtu Elnvtnir much of 
» hfch bcm e\Tr ft u. repctflko of fcct* 
or tDppoanl farti irhlcii hive foUtnml 
the origual ohtmttkm of Trcoddcnbore ind 
Brodjo «ho firft pouitcd out the mwml o/bkxid 
flow In vmricoK \‘eins darinc the umnptkD of 
the erect pomtloa. A pemau of the pfreeat <U> 
textbooki ud irtkW od the subject, deinoo- 
itnte* •e\TiBl coctcrptkm whkh ippcir lo be 
based more oo sopnotflkn th»n on sctosl (acU 
Tboe SDppoiitkms ben puaed down from 
tertbook lo tcxtboti and froca leicher to stn 
dent, to the pofnt wh ere the> ue dow accepted 
as andt^witeri fact. Because nnmeroos opciatl x 
procedare* ha e been based cn these kkna. some 
of which are aodo)} extonfee I would liLe to 
exunine tJtd dhcusa the present daj clhJcal In- 
fonBatJcQ Ob the subject. 

First la the pee s eace of fnawipeteet ra) -es 
b the fiTit sapbeooos mn then Is a rrseml erf 
the a o raal bb^ flow froca aboNt downward in 
the erect or sam -erect podiko. This b demon- 
■tiated dlnloll) by the Treodekcborg ilo{(e 
test, which cootkti of toomiqaet 

bjhU^ about the upper th^ sofficfcni lo con- 
i^a the superficial cnos onl) This b BppUed 
with the patknt reanubent and the supeihai) 
veins emptied b) devaiioo. Then wben patient 
stands a^ the toundqnet b rebaaed tbc Tins 
fill rapidly from abotT downward 

Tmi fact b the basb for an underUandioic of 
the vtDoQs droilalioa m wrfcose veuu and most 
ahrati be kept in mind when iratroent b Inso- 
tuted. This coocfidor a weD shown b Fifures 4 
and 5 where the radio-opaqoe solutioo was b 
Jected it the k%Ti of the knee with the patient 
tandmc and ooh those Tins dblal t the bjec 
tktt were visualbed. 

Eesiing tha reversal of flow b mbd. «*** can 
rcadil> see wbi the injccifon ueiUnenl fa inch 
gi es I cocntant results, rrequcnlh tbc 
tolutjan fails lo take or wbai Ihromboaa does 
occur recurreoces abnost tovanablj- appear fa 
the succeeding 5 ears Ketld has repoeted the 
f flow-op of a senes of 5 cases b wtiA patlenU 
were traited bv injectkea alone. He reports a 

tta tuTOM tea Chu. ika Rrijii MictKt* lle«irtal 
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recnrrroce mte of 866 per cent <nrr a 5 
pcdod. Other aulhon ba t reported dmThi- 
bniiei. These rec u iTe ii Ccs are doe cbkfl) t the 
dotation of small coUatenl} prnfarrd br the 
coostaol pressure oerled bj- the res-erse flow frtsn 
above Uben a segment of the mafn icfa h 
blocked the coflaterals aboie tbc ibicmhosed 
area most enlarge to lead off tbb reverse flow 
Omdortsth- lecinahratloa It a factor fa reenr 
react. The pabent states that she fdt relieved 
fora > cm or more and iben new set of enlarfcd 
tins giaduafly ppeartd. Obwaali then the 
scanrt cf ihb reNTtie flow must be dosed rfj as 
the first step in the IrtaimetiL Tfils b acnan- 
pbsbed b> a Untioo of the gnat lapbenout vein 
at the tapbesotemorwl Jtmcuoa 

This fc i er sa l cf flow b osuaH) the first feature 
of Isportuce In csJewithcnlar|Edvcjits,andit 
ioltiates a kng lerks of progitsshrly sedota 
diffieuJties and axspSatkns. 

SecoexL It b beiie\Td that in greater degrees 
of wrlnwh) and valve faonpetence the vefas 
ctansonhallns between the s u perflefaJ tnd deep 
t> stems also wveicp val -olu faBuffideocy and 
Uood regorr^tes fnm the deep to the soperfl- 
dal tfaiL Tbs b sappoacdl) aetDonstraltd b) 
the Titoddenburg dibble teat In which the 
lower superficial varices fill npwSr ( 0 t so 
secoods) after patient assumes the erect poduoo 
and the toumrc{net itifl remains on the thigfa 
It b argued from thb that these \wrices fill too 
rapidly for the normal rttamlng -rnoos circub 
and becBUie the rrflnr 1^ been tfc t off 
from abovT then these varices fifl bj bVxd cmD' 
Ing from the deep dreubtien throegb Inctanpe 
tent communicaung reins. Thb Idia has been 
eitended to the pwnt where masses of cEkted 
superficial efas locafimi tn ooe area are oiBed 
a blow out pofnt for It b claimed that that h 
the sliaalion of junetka 0/ a Urge Iccwnpetent 
mjnnnnnk-Mfing em with the superfidaJ cirm 
latfan. 

AnatranicaUr ihc great ma}ont> of the com 
muoicatfag vdas are present fa the lower leg^ 
although Odrsoer and ilahomer (9) ha e fen^ 
bj iheu comparalnc tocmlqaet test that the 
mru mainh Inwfved are present In the Iowct 
thigh. Tbeoredcallj 00c would beOevc that ff 



LUKE VENOUS CIRCULATION 

incompetent communicating veins were to be 
found, they would more likely be in the lower leg, 
both on anatomical and physiological grounds 
On the contrary, all the venograms done m the 
present senes showed normal communicating 
veins m the lower leg, as it was through these 
that the reversed superficial flow was so rapidly 
dispersed into the deep circulation This was 
true even m the most marked cases of vancose 
veins showing Trendelenburg “double” test 
While I do not claim that there is no such thing 
as an incompetent commumcating vem, I beheve 
that they are very rarely present and are not of 
sufficient importance to warrant the extensive 
operations designed for their removal 

The dissections carried out by Linton are ex- 
cellent m their demonstration of the communicat- 
ing veins, but there is no proof that reverse flow 
does occur through them, consequently the ex- 
tensive operative procedure which he advocates 
for their ligation seems unnecessarily severe, and 
I beheve that his results would have been equally 
good by stopping at the procedure of high liga- 
tion and retrograde injection of the great and 
small saphenous veins 

The presence of incompetent communicating 
veins is only a supposition based on the interpre- 
tation of vanous chnical tests It is diflicult to 
prove that they actually exist The fact that a 
branch vein penetrating the deep fascia is seen to 
bleed when cut is no certainty that the blood is 
coming from the mam deep veins, because these 
communicating veins receive many small col- 
laterals before the valves between the deep 
fascia and the deep veins are reached 

The phenomenon revealed by the Trendelen- 
burg “double” test can be more plausibly ex- 
plained by incompetence of the smalt saphenous 
vem The widespread anastomoses between the 
two veins is well known Clinically this point can 
be proved by apptjang the tourniquet just below 
the knee after the veins have been emptied by leg 
ele\ ation Then on patient’s standing, it is seen 
that the great saphenous vem fills immediatel} 
down to the level of the tourniquet, but the 
varices of the lower leg, which had previouslj’’ 
shown rapid filhng wath tlie tourniquet around the 
thigh, now remain collapsed, filhng slowh after 
half a minute or more 

Figures 6 and 7 show that the opaque medium 
injected into the superficial reins rapidh leaves 
them and is dispersed bj the deep arculation 
Xormalh acting communicating veins are the 
means of the dispersal 

The chnical apphcations of the above state- 
ment are obraous, namelv, that, in the treatment 
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of vein cases showang the Trendelenburg “ double” 
test, both the great and small saphenous veins 
should be interrupted where they join the deep 
circulation I have made this a routine procedure 
m the past 58 cases showing the “double” test, 
in which ligation and distal injection with sodium 
morrhuate solution have been earned out Twenty- 
two of these cases had the comphcation of vancose 
ulcer In all of these cases except 6, there has 
been definite evidence of incompetence of the 
small saphenous vem My entena for stating 
that incompetence is present are the following 
a marked increase in size of the vein lumen, 
thickening of the vem walls and the fact that a 
quantity (2 to 4 c cm ) of the sclerosing solution 
can be injected retrogradely without any diffi- 
culty When one attempts to inject fluid retro- 
gradely in a vein with competent valves very 
little can be put in before the vein wall near the 
cannula begins to distend and the injection is 
halted The inclusion in this series of the 6 cases 
m which these criteria were not present (chiefly 
the first and third) was probably due to an incorrect 
interpretation of the original test 
Third We are instructed by all our textbooks 
now to interfere with vancose veins when a his- 
tory of deep phlebitis is present, because these 
veins are supposed to be a compensatory phe- 
nomenon for the blocked deep veins I believe 
this conception to be incorrect, because in the 
majonty of cases in which a deep phlebitis has 
been present, no incompetence of the superficial 
veins subsequently develops The leg and foot 
show edema, malnutrition, eczema, and ulcera- 
tion, but seldom vancose veins In those cases in 
which the two co exist, the vancose veins proba- 
bly were present before the onset of the deep 
phlebitis and may have been a factor in its onset 
In such cases when the superficial veins show in- 
competence of the great or great and small saphe- 
nous veins, this fact is a test in itself to show that 
the deep vems are competent to carry the load of 
the venous return of the leg, because the reverse 
flow m the superficial vems m the erect position 
must be returned by the deep circulation These 
superficial veins then are just an added burden 
on the deep circulation which is taxed to its ut- 
most, and benefit will result from their removal 
That this IS the case has been demonstrated bj 
2 such patients, in one of vhom great and small 
saphenous hgaUon, and m the other great saphe- 
nous ligation Mere earned out Four cubic cen- 
timeters of sodium morrhuate solution vas used 
m each case and no endence of further deep vem 
thrombosis resulted In both cases there was a 
marked reduction in the chrome swelling of the 
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Fig 4 Fig 5 Fig 6 


Fig s This patient had had a thrombosis of the ^rcat saphenous i ein produced by injections 
years ago She returned complaining of the formation of new \ ems The injection gi\ en into 
the great saphenous \em has been diacrtcd mto collaterals small part lower in the great 
saphenous % ein appears to ha% e recanalired The injection fluid left the leg in less than 30 seconds 
Fig 6 \ \ ery sea ere case of \ ancose a ems shoaa mg, besides the usual features, a w ell outlined 
popliteal a cm and an incompetent small saphenous a cm filling from it The marked degree of 
inaolaement and tortuositj of the inaolaed collaterals is also shown 


With remarkable rapiditt However, assoaated 
infection in the pre-ulcer area is the actual cause, 
whether introduced from an abrasion, a broken 
vein, or the scratching of a patch of eczema 
In the senes here mentioned of 22 cases of a an- 
cose a ems associated with ulcer, the majonta' 
healed in 3 aaeeks, the longest taking 7 aveeks 
This latter case had had an ulcer for 33 jears 
aahich had nearer healed despite all the known 
conseraative methods of treatment The healing 
lime after the operation of ligation and injection 
IS directla dependent on the length of existence 
of the ulcer a longer time being necessara when 
the surrounding skin is board-like and shows 
marked deaatalizaUon 


\TENOGILtPIIV 

The ansualization ba means of x-ray of the 
venous circulation in the superficial a^eins of the 
leg has been attempted mana times in the past 
ro 3 ears The earlier investigators used lipiodol 
(Quero and Robau, iMcPheeters, Barber and 
Orlea ) , but this had the disada^antage of remaming 
in globules and not gianng a homogeneous outhne 
of the aeins Smee the introduction of more 
diffusible preparations, namelv^ thorotrast and 
the iodine compounds used for intraa'enous urog- 
rapha, there haa^e been sporadic illustrations of 
aenographa in the hterature Hoaaea'-er, I haa^e 
been unable to find ana articles dealing witli the 
x-raa a isualization of a ancose a ems, m which 
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tnr definite *erie« h« bten Ln'rttlgitfd. Bar 
ber and Camp hart written an giccCent paper 
nitutrarfM the van ol dirwrt 'cnograph^ bat 
have conMed tbenad^Tt to oiatracOFS miout 
leaioo*. The radioopairoc aoJalJoo tiaed In their 
tenet was diodrait, witn nblch lhe% claim com 
plete mtisfaclloo- 

Foorteen catet tdected from the dime were 
Injected with a raetEtim opaque to the uj 
order t vtnmlbe tbe rrtent and conuBunxatioaa 
oI thdr smcoac The tolulloo oted waa 

Llppnran (jo cjmi.) and retailed in n Of 
coecl* 1 thoac caact which were kept ambola 
tOT> One cat selected from tbe ward patienta 
for a oormal cnotrol de\ eloped pottln^ectfoQ 
phicblui In tbe great iiphenotu crin, whkh 
retailed In one Urge and te\‘ml imaB puImoDar^ 
eraboU. Uter tbe third taefa the upbeno/eiDoral 
junction wat explored and a thrombut vat found 
pimjectiDg mt the femcral from the tapbenout 
rein and ertea&ig op tbe forroer for aooct an 
iDch The femoral N-etn cGtul t tbe npheno- 
fentonl Junction wat blocked with d t 

\Jler reowal of tbe pnmznil fleiftorol of tbe 
thrombut iv Mo and ligation of tbe fetooral t'dn 
at the laphenofeiaonl fesTf the patient itcov 
ered with no farther e>-ideoce of emboC. The 
dewlopment of the tbrombest In Uut oae mt> 
be eepiained br the fact that tbe vu not kept 
actirdr ambuUtorv foUowing tbe (ojeclkn 

Flgnret I and 2 tbev the erntlnjoormalatca. 
There was oo erSdeoce rtdtaloglaQ} or cltnicall> 
of Ttrlcote relM Tbe Injectami were rnide Into 
the great laphenout rem at the ankle w th the 
patient standing Tbe aohitkm out be seen 
asceofing as ooe woold ecpect bi velna with 
normal Nilrta. The I'cint show normal treall 
allber ran □ almost straight fines, and show 
n tortuoaitr or dUiUttons 

Thole caaet w th I’ancoae dns which were 
selfcted themed ciinjcaU eftber Trenddenborg 
tin gl e or doable ictt conseqoenll the injection 
was made l the ie^■e^ of the knee with the pa 
Uent ttajidinj tminoWle. In ■anflbl\ the td two 
wat leen t detceod toward tbe foot ouUininK 
th fTi-iin do a d all U ntunerous dilated col 
laterally and to daappewr Into th deep areola 
lion thrmtgh the c oumm meating "eini W thin 
JO secoods /oflom ing the completioo al the ln« 
Uon and the firtl picture the lep wat tnroea to 
the fide (or Ute^ lew and I wu seen that 
the majodi or ail of tbe sohjlloo had left tbe 
lower 1^ In a few of tbe pwturet the popUieal 
•dn could be fai U teen of greater calmer than 
one would erpecl, but ihowing no dllatatloot or 
tortocwitv It b rtaaofiablc to suppose that the 


deep vena in caae of raricoae vrini are iHUird 
becanae of tbe Inaensed load jjol m ihn» br the 
reverml of flow b the mperfidal chruhtloTL 
\ aJQgTBphr in varicose velta would appear t 
ha -e Iltllc rilnkal use and wat Jooe In these ki 

ftaacett tuhttanUate graphlcaHv tbe change* b 

cIttslaUoc In the ariew cttmnftj' 


n icTTcu. AFpactno\s 


As a result of cor iniestigatiaaj od the con 
dimoDi therefrom the foUowltig melhorU of 
treatment of vartcoie vdnt ha\-c been adcpled In 
oor dituc, wbeiber the compneatiotaef olmand 
eertma are present or not, 

t IncajcsofdflaledvefniwbenlbeTreTKfcleo- 
borg tests are negative or iloabtfnl. local lajec 
Inau of twfium morrhaatc or quinine and are 
thane are Dsed. 

1 lo cates showing cxiIn a pcaithr Treodekn' 
burg nnglc test^ a Hgnilon of the great tiphe 
DOua irtfl It done tt tbe lapheo fanoral JufWAao 
(ter ligation of the toperndal tributaries which 
Join the ■eln m that regkn A disUl injection cf 
4 to 6 cbUc CTOtiiBeteTS of i per rest sodnn» 
roorrhuaie b r^'cn Into the open veu durlsg the 
operation This procedure ^ been drwriled 
prrviouiij b\ Fsvon, Ochfner and ilab o roer 
(lo) Lowenberg and then Tbe patient U du- 
charged beme umnedatHy after the operadoe 
and ts kept unbulatOTN 
y In casa tbosririg a ponilve Trendelenbtirg 
</mhie lett — the groop wUch cortalai the 

majorltvcf ulcenandmaAedl} benl ed\eias- 
nphencJemonl Junctioe Hgatloc cf the great 
opbertoas reia is carried oat with tbe dKal io- 
Jectxm as deterfbed \lso the nnall ephea 

oui ■eln b ligated ai deep in the po^teal space as 

it tan be tfserd, ar«d abo lajeaea dblalh with 
from j t jcuWccentlroetertofiodhnnroccrhmtc 
aofatKn 


torax \ 

Tbe patt and present Ideas ( the enc ro clr^ 
niiatloo fo cases of wricoae veias are tlisa/*wd 
inH ihe following pomls brought out 

Elmphasii b placed oo the banc imporianrt 
jf the reversal of flow in the great saphenous "eia 
irith patienl In the erect poCtue w th iu beaimf 
m treatment 

It IS pcanied out that the prrvfcws conctn 

jon of the pretence cf inompetcnl -aholntre 

wcununkaUng xiiis resultlag i mer»e cow 

a merth a suppoailioo and tt bawd on few ctm 

acts Tbe pre-eoct of loch vahe* ^ 
aa tsated In Toographif " tbe^ 

.onseqaentl the e tensn eperati e pjcceJurr. 
Jetigned for ihar obllteralke tie not jiruUwd 




RETROPHARYNGEAL INFECTIONS WITH 
ASSOCIATED HEMORRHAGES 
A Rationale of Procedure for a Standardized Operation 
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T he rebliYTl) rare occumoct ot •c\Tfe 
*nd fauJ bfmofr faa ge ultK 

retio^Yhirsugtsl bltcUoni vti> oileti 
ba\'e> tbe attottilDe pbY-aidaA bcirl^ 
defcd wi>en be h confrooted ’•riti toch con 
dltioti be too frtquenUy find* Umtclf bclpSm o» 
fabmilnt nddenlrexpiret froco exnnjuoaUoo- 
Unacmlitedl) each >w manr patleou are h»t 
bcooK of {{uidcquitc dnsmutttkn to oqt nro' 
Imion of toenrietije ci that tlfnpV prooraore 
whkb bu been proved moat tdeqtuile in lhe«e 
caUitronbci 

In iTvWbg the lilerat lire of tW* ccodldon, ooe 
ij nsprcMed b tbe tcardtv of outertaj bi (ext 
book* &od }ocTttati vUeb ret cb the average 
pfavwaaa. bItar of the anktet fubaitled ere 
reporti ai t fev bohted OJea, umQf UuJ with 
(seoisplete coedoskat dnim. Tbe laod flf&ifi 
ceot artkin are tbc*e tn Lebnm la 1906 Nev 
enrnb b goS Lnbben In tgt Sturepf la 9J0 
S e rcee in 91S lilihuu (a tgjt Le Mewrier (o 
19JI Sloogiaipj! GerUnp b] 19,^) Bnuer In 
193,3 SoHnser and PearimiLa in 193J Stein In 
1933 Goodyear in 1936 Fetterraan and Pritdurd 
in 1939. 

Sal in ger and Pcariman reported the colkcted 
»*e hittorict, treatment, odfiodingiatnecropev 
0 31 ca>C9 and gave a cctnpMe revi e w of 

tbiJ »Db)ect t data Prob«bl> the nwat rotnpre 
henshr patbologtcal and hacterlokHicai atodY of 
thia coi^UoQ ta i be found in tM article t>\ 
Stein who auhnulted detailed reports of rroa* 
and mlcroacopK rtodla from 14 atopaief wWb 
came nodcf bss own ot^ervitiou. 

The palbologlca] atJte wiiKb aDowa thla aerkma 
coenpHatwo t de\-efop b ooe of severe infec 
tioD of tbe mrophars-ngeal spaces The (nvadmg 
organbmj imam are of the streptococcic froop 
llhougb ibrv re often aawented with other 
flora from the moath coch as the BacQIus fosi- 
foimbaDdtbefpijocisttatuV The acvere hmor 
ha|;es which ma\ folkm are the remit of secood- 
txv in of etneut and enwoo of the Wood ■esvis 
mverwnj tha infected areo 

ke u( S«i*m L«ttT<s«> ei CthlarmM 

UoltcaJ setwot 


It b evident that there U a very dose ana 
tomkal telatlocuhip between the Iximcbes cf tbe 
cemmoo aroUd artery txl the intenial jognla 
\-dQ with tbe bundant Irmphalic nitcin col 
lected In these spaces Tbe numeroos (\Tnpfulivi 
whkfa drain tbroogh thb area roost lobject the 
region to coostant in/cciioo of varving iWrea 
Tbe more pfenlihil lymphatic system lo children, 
as well as their greater snaceptibiliti to upper 
resfuralory dborden. limits these comnlfcatiocA 
of reUcriha rj-ngetJ (nfectf oos largely to difldhood 
The Llooo -eswU are tm-olvtd b\ ■ process cf 
direct extension ItU ecfpied that bJwd tskIi 
hare a rrmarkablt high resfstaace to aexere 
ndghborbood infecticos, and sumob enh after 
pTolooged aaauh b\ v-mflent onambma Tbe 
veins osualh’ react by throenbasb 01 thel hmln a 
Tbe arteries, bowe m sHdoea b ecooe thico- 
bosed, probabh beaoae of tbeir more ibictoed 
resbunt emta, and tbe inore rapid, gating 
flow of bfood thrOQgh tbna. Oecssiooa^ bow 
erer there b ccanplete direct in^iratioo {hrc* 3 |h 
the arteno) waQ, 1th resultant niMure cfles 
ihroogh a pseudo-amrtirbnul me- With tbe dm 
leakage cf bleed, osuallT there b an botaied 
swelling In the neck nd retropharyuteal reidoo 
Sweilmg in the btler area often a snooefy bter 
preted as resolling frean a rttropbaryngcsi ab- 
scess and occastmaUy b opened, a uh dbastrota 
results from sodden ktaJ hemorrhages Within 
few daxa the presmre cf the infected Wood rup- 
rtres throogh a smaD openinR in the phan ngeol 
mucous roerabraoe gf mg the tirst » nung cf 
ariproacfaing danger Vi the small opening In the 
piury'riRcal dtucous mfrabrane lectmes fcMier 
there b refcase of the mienul pressure provided 
by doU, etc thin the dosed retrcphanngesl 
space which prtvxmd conlrofled the hetnoc 
rnage With this release more profase aid eftw 
fatal beroorrimge occurs The records rrjwrted 
show that Uyeve scxwre tod fatal hctnocrtiace* 
usuaU ha e bet preceded b\ sUfbt dr-ciurge 
f bloud The berTwerhage generalli ycnirs / cm 
Uw piurxo liboughl 8 7 per cent of the ^ 
reported the bkrod ew ped irectK into the la 
tenmJ or external uditoo canal 
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Fig I E-rternal carotid artery, showang abundant collateral circulation inth opposite 
external carotid 


In a senes of 76 autopsies (ii), m which death 
was proved to have been the result of erosion of a 
large vessel, either the internal carotid or the 
common carotid artery was “eroded” in 76 per 
cent, nhile the external carotid and its branches 
were the sources of hemorrhage in only 24. per 
cent 

Studies made at autopsy (14) show that, while 
the internal carotid very frequently is involved 
directl} , hemorrhage from the external carotid 
usually arises m one of its several branches The 
closer association of the Ijonphalic glands with 
the internal carotid and the branches of the ex- 
ternal carotid artery probably accounts for the 
more frequent invoNement of these vessels 

CASE REPORTS 

Case i SB, male, aged 9 >ears, \ias seen on Apnl 15 
1935 in consultation with Drs Clam F Gelston and 
\\ allacc Smith at Children’s Hospital, San Francisco 


On Apnl 8, 193s, the patient complained of a stiff neck 
and sore throat A tender, hard swelling the size of a bean 
developed behind the angle of the nght mandible His 
temperature was 1035 deCTees F Two days later, he 
developed the typical rash of scarlet fever On the se\ enth 
day of his illness (April 15), while he was dnnking some 
milk, the patient had his first pharyngeal hemorrhage, 
estimated at 300 cubic centimeters and was taken to the 
hospital immediately Blood analysis showed hemo- 
globm, 70 per cent, red blood cell, 3,470,000, white blood 
cell, 14,500, wath 88 per cent polymorphonuclear cells 
Physical examination at this time revealed a rather sick 
boy In addition to the findings noted there was a sw clhng 
in the posterior pharynx and a blood clot extruded through 
a small openmg behind the nght postenor pillar 

The right external carotid artery w as immediately ligated 
and severed in continuity This was earned out under ni 
trous oxide anesthesia 

On the following day the blood pressure was 140/60, and 
temperature 102 degrees F At 6 p m a fresh hemorrhage 
occurred, and the openmg in the pharynx had become 
wider At this time the hemoglobin was 48 per cent red 
blood cells, 3,200,000, "white blood cells, 12,500, with 90 
per cent polymorphonuclear cells 
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In ^AaftCosikaleTpcMwcbOTinf owdklitmtB/neBCMiDtercdisn^ngrc 
at cW carn m w c&ratid artt^ 


Lolrr Eutraoi nek umsOwih, tbe n|tt cq ua m u 
c&mid army u tkrs DjciW uvl •r^cml b cxMln y 
ux) tnxfItMae MO mbte mtiairtcTa of bok bic^ 
U gntn Od Vpn] v filttmlb di)' ct U* iBnra. 
ben u niira bof w rWf* uaD««tin) ( jeo rsfa« 
catksrtfn Tbe pekr brcaoie np«l and ihf rhiM 

u Lep( Dckr (cibu et TW ktT <b> ibr n« 

tnperircrr u f pol*e. 40 blood proMre, 

Xvjo bmoflocu. (4 permiL, n\l blaadcrOi. joojoeo 
blu Uned cifk, 6 ^oo po per cm po lj mjq ib n— d cT 
relk >LarWd paWtuo atacwrcl tneax ol ibetifaled 
rttercal carotid anny rTwt«i frotn Uia Rffwaltsi 
•eck otEBcl aa eattsred aod tboaed atreptotoen Tbe 
padrU aa kept r{ak( itii •cdtit'a Ob kpn( jb, bn 
UaodprnMTc a* ^ jo. UMperaiiTa 6de|rm 
F The cbikJ u rEcuna. At 4 joP n aa atmM esaociai- 
natmf beiBorrbaficdner o» cable cealtocteraac mf iT d 
Tk pauent u p «l«k <a, imcoBKxna, aad aakOy cob 
d1o\ \ tmafoMce cd « cuU c rmiloctm at fcda 
bk»d ta p\ro «*iatdal^ fib t«sn»r»ty raeovery 
‘kvea bemrt taUT acccAj tramfoatm at Mo cubic cmti- 
mcn of bak bkiorl aa jmea. aad oadrr hjcbt Btreoa 
tale aaevbena Lbr opera m arid aa a^ca rtpbrrd 
I aa lowf iba tbr prri idcOt boated c o c u no p canica) 
artery a4coQ2p>«0 TW diaul Monp and rrraalatBg pw 


Mo at (ba cnrraaj carotid artery aad cU L caacbo 
ralanrdgTalJy ((SaiartrT ;jm)aa rented 

drtowkio bl^ Wd dn rloptd Imn tbr apfica L 
carotid a/lrry Thb dktal trnk ol tbr nura: 
aitn> la cracplrtrly rw^-rd allrr tbr tnakr 
err tigalrd Tbr patirol rtwrty aa tipd 1 
plrtr kbeot rtndsaJ d>«baBh e tf r p t kr 
Hcncr* ayDdrotna bxb gradutdy di^ppand 
Ctaz I G kbJe, aged I yora, aaarta t 
llarcbf? OM,iaconikaUio ob Or V\ateMrnk«a 
I tbr tarty port o< Uartb. pyo. ibr f*MraJ bad m 
ttaci c< amr uwaCtirt bb tobBasiOaiT 

dmtu Cadet InatBjrat, tbr toaailbtn ftk<wc<l,Mt tW 

odrsltM penktrd TW aBb^mflary and ajlcrwr lA ata a 
cm leaf Jyi*pb ooda perwtrd aa abubl, trader dfaartt- 
aponblr maea nrytcf a aur frata to j ceaUBrtm ■ 
dauarler TbtpatJe* bad fc» frade Ittrr aiywgO^ 
oortBtl t CO defim F br aininb H aa trrt^ ** 
litcM la led by aaoal caoarrvaih ometrv incWtrw 
bea! appheati** at «*« Wat \o WTaw i Mta de aa 
•ant 

TW paueal** le«peiatarr bn»l brrocw aoeaial w er 
aWa H fdjk W laafluacd br ap tk be "lln 
BOM at lUfti KL W aa ir ten iW 
&i«l mr bra W tiprcicraltd mJl ai»«*» atMcf' 
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red blood He lay down for 2 hours when, at 4 P m . he 
had a sudden severe hemorrhage from the mouth of about 
500 cubic centimeters He u as taken to St Joseph’s Hos 
pital at once, w here his blood count showed hemoglobin, 
64 per cent, red blood cells, 3,375.0°°. blood cells, 
25,200, 84 per cent polymorphonuclear cells 

ExaminaUon at this tune revealed the classical findings 
of acute hemorrhage, and on the nght postenor pharjmgeal 
11 all a small exuberance of granulation tissue, resembling a 
rose bud, m the center of ii hich nas a clot of blood Fresh 
blood nas present in the oral cavity There nas no eiident 
edema or sign of inflammation in the pharynx The tonsils 
were moderately enlarged and chronically infected The 
submaxillary and cervical lymph nodes were as here de 
scnbed The temperature was gg 8 degrees F rectally, 
pulse, 128, and respiration, 24 

Operation nas performed the same da^ under gas and 
ether anesthesia After the superficial veins were divided, 
the common carotid, ascenthng pharyngeal, superior thy 
roid, lingual, facial, postenor auncular, occipital and 
terminal portion of the external carotid nere ligated and 
divided 

The postoperative course nas uneventful The wound 
healed per prtmatii A low grade fever persisted until the 
day before discharge on the tenth postoperative day 
Anti anemic measures were instituted 

TREATltENT 

In view of the past expenence and errors of 
competent observers, it is generally conceded 
that these fatal hemorrhages arise from some 
major branch of the common carotid artery It 
IS also believed that the internal carotid probably 
is involved most often (in 76 per cent of cases), 
although autopsy records show that the external 
carotid or, more often, its branches, and the 
ascending palatine artery, are frequently the 
source of bleeding (in 24 per cent of cases) If we 
acknowledge these proved facts, the only rational 
therapy is prompt ligation of the artery involved, 
proximal to the source of the hemorrhage This 
ligation oSers the best assurance against recurrent 
fatal hemorrhages and propulsion of fatal emboli 
to the brain Any patient with retropharjmgeal 
infection presenting the complication of slight 
bleeding from the phar>nx or ear should have 
prompt ligation of the carotid artery before the 
inevitable exsanguinating hemorrhage occurs 
Anv attempt to arrest the bleeding through the 
pharynx usually is meddlesome surgery' 

In a given case, which artery should be ligated? 
It IS impracticable to expose adequately all the 
vessels which might be eroded in the retropharym- 
geal spaces in order to visualize the bleeding 
point In these acutely ill patients the region is 
obscured by enlarged lymiphatic glands and sur- 
rounding infiltrated tissue, a condition which 
contra-indicates any unnecessary dissection 
Under light nitrous oxnde or local anesthesia 
the common carotid artery and its major branches 
can be exposed easily (Figs 2 and 3) The internal 



Fig 3 Surgical approach to the common carotid artery 

carotid artery can be visualized for a considerable 
distance, and the external carotid artery' can be 
exposed so that its various major branches are 
visible In very rare instances the portion of the 
artery actually eroded will be accessible, in which 
case the obvious treatment is ligation both prox- 
imally and distally 

If a vessel is to be ligated, it is generally con- 
ceded a better surgical pnnciple to ligate it doubly' 
and to sever the continmty' of the vessel be- 
tween the two ligatures This procedure prevents 
the re-establishment of circulation, which often 
occurs when an artery is ligated in continuity 
In addition to this ligation of the main artery, it 
is safer also to ligate its major branches in order 
to prevent an annoying collateral circulation 
which usually establishes itself within 7 days 
Such a newly established collateral circulation 
has been prov'ed to be the cause of recurrent 
hemorrhages and of cerebral complications re- 
sulting from the dislodgment of thrombi onginat- 
mg in the main trunk (3) 

The incidence of hemiplegia following ligation 
of the common or internal carotid artery (2), 
while a senous complication m adults, is negli- 
gible in children The child has a very abundant 
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ment to ligate the common and external arteries, 
together with the major branches of the latter 
4 Legation of llie common caroHd artery, the 
external carotid artery, and the major branches of 
the external carotid artery In view of our expen- 
ence in Case i, the author recommends this pro- 
cedure as a prophylactic measure at the onginal 
operation, as illustrated m Case 2 This assures 
control of bleeding, whatever the source, and at 
the same time eliminates the posslbilitj of re- 
current hemorrhages through collateral circula- 
tion from the opposite carotid arterj^ In our first 
jiaticnt, we assume that the first hemorrhage 
arose from the external carotid arterj' and was 
controlled bx ligation of this artery' The second 
hemorrhage after 36 hours probably issued from 
the internal carotid or from the ascending pala- 
tine artery and was controlled by ligation of the 
common carotid arterx The third, and almost 
exsanguinating hemorrhage 7 days later, un- 
doubtedly was the result of abundant collateral 
circul ition through the opposite external carotid 
artery This assumption is based on the fact that 
at the third operation the prexaoush ligated com- 
mon carotid artcr\ was found to be collapsed, 
while the sexcred distal end of the external carotid 
arterx and its branches xxas markedlx dilated 
throughout This third hemorrhage xxas con- 
trolled bx ligation of the branches of the external 
carotid irtcrx 

These ligations, as shoxx n m the accompanxang 
diagrams, require a negligible increase in the 
lime needed for operation and produce little or 
no additional shock to the patient In excellent 
exposure of the common carotid arterx and its 
major branches is acliiexed through an incision 
beginning at the mastoid process and dex eloped 


along the anterior border of the stemomastoid 
muscle (Figs 2 and 3) Such a technique of 
primary multiple ligations xvould hax'e ax'oided 
the last txvo operations m Case r These multiple 
ligations of the common carotid artery', as well as 
of the external carotid and its major branches, 
were the composite technique which undoubtedly 
saved the patient’s life The clinical nsks and 
surgical difficulties encountered in these 3 separate 
operations could easily hax'e been avoided had 
the multiple ligations been performed in one 
stage, as reported in Case 2 

As a conserx'ative concession to this radical 
procedure, the author suggests (a) An excision 
of the external carotid by ligation of all its 
branches, (b) a heax'y' silk ligature placed about 
the internal carotid with its ends brought out 
through the xvound, this ligature to be imme- 
diately tied if further bleeding occurs from the 
internal carotid artery' 

SUXIXIARX ,^^D CONCLUSIONS 

1 Retrophary'ngeal infection is likelx' to cause 
erosion of some branch of the common carotid 
artery 

2 Anx patient w ith such an infection, xx ho has 
exen a slight hemorrhage from the pharxnx or 
auditory canal, requires immediate ligation of 
tlie common carotid arterx and its branches 

3 The possible tx-pes of ligation in the condi- 
tion under discussion are rcxicwed, and the fol- 
lowmg procedure is recommended at the initial 
operation Ligation of (a) the external carotid 
arterx , (b) all major branches of the external 
carotid arterx , (c) the internal carotid artery 
This may be deferred bx placing a silk ligature 
for secondarx ligation, if necessarx 
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RUBBER HEELS FOR WALKING CASTS 

HOMER H STRYKER, M D , F A C S , Ann Arbor, Michigan 


S INCE the introduction of walking casts, 
many vaneties of attachments to provide 
the weight bearing surface have been de- 
vised After trjung many of them we find 
the one here illustrated most satisfactory from 
the standpomt of economy, appearance, ease of 
application, and efficiencj It consists of an en- 
tire heel, leather and rubber, applied to the bot- 
tom of a reinforced cast, and held in place by 
means of webbmg attached to the heel and in- 
corporated m the plaster 

Rubber heels are cheap E\ ery shoe store and 
appliance shop has a basket full which have been 
removed from shoes for replacement by Thomas 
heels They are easily applied at one sitting, no 
drying period betn een the application of the cast 
and the heel is necessary, and no bending irons 
are required 

From the Orthopedic Scmce Department of Surgerj Unl^er 
ait> of Michigan 


The finished cast is smooth and neat in appear- 
ance A stocking may be slipped over the cast 
and a hole cut for the heel 
In winter a wool sock or an overshoe can be 
worn 



Fig 4 Details of construction of heel The top layer 
of leather is pned off, the \\ ebbing inserted, the leather re 
applied, and the nails turned dorni 



Fig I A light, skin tight cast is appbed mth foot at 
right angle, hned only at margin nith stockinette 
Fig 1 Sole IS reinforced, hollow of arch filled m, and 
surface flattened for the apphcation of the heel which is 
placed just back of mid foot on a plane that is at right 
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Fig 3 

angles to the w eight beanng bne 

Fig 3 Heel fastened in place ivitb a few more turns of 
plaster bandage Weight beanng is allow ed after 24 hours 
If CMt IS thoroughly dned IS a long leg cast is used, the 
heel and sole are built up on the opposite shoe 
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Patinu «ho have il»o worn tic vatimt 
raodibcatiooi of the Boctler Irofv prefer tie 
rabbet href* bccanae thtre b KifWoit b«ni^ 
nirficc to pre linn a food fnp oa tie floor 
for itabihtv and itlD aDow a rocLer motioa fn 
waiting 

Care abooki be ewebed to put lie foot in lie 
cast at ngtl MWlo to aA-oid itriktog lie bafl of 
tie foot on tie floor 10 walkinf Odc roU of plaa- 
ter h aufficient to reinforce tie bottom aorface 


and fill tntic hollow of lie ardu TV flat jorijce 
lio* prenided foe lie heel liooM be at rWit 
aofW to tie aeifhl beann* Ime. If a U« W 
cajt b tued, tie bed and fcJe of lie onpoahf 
are buflt up ^ Inei. 

After mfaj* mote than too of lh3 u 
TOjjit bearing caiti in vaikau ti-pe* of cwrec 
thr arthritic, traamnUc, pcatcmealh-e, and in- 
fectloua caiea, we feel Juttified in recotnrnentGaj 
it to tie peofoaun. 


THE TREATMENT OF VARICOSE VEINS B\ HIGH 
DIVISION AND RETROGRADE INJECTION 
A Review ot 135 Late End Rcaulw 

JOHN a SE.ARS, \1 D and SIDVE^ S CDHEi AID FA 

BoctDo> eiachuatTo 


S CsCE the aUtezneet bt Ilacodxti, fa ig 6 
\aricQ«« veuta and lidr atteodaot oh 
cm have ioog offaed and but antboe 
to ofierafmliialfleidforaorinealtaQBrea, 
and tib not ao moci frots tie Ucfc of cflecthe 
» eanotta in the aurgeoo a armajmtarmm aa froto 
bn tailare to chaote hn aetpon according to the 
alrength of hb epponmt, tie pendalum of 
therapy haa awung widdr partkulariy dnrtiig 
tire nut decade is) 

After a long period of radjcal aorgical prece 
durea lodudiog erasiaa and ctnppmg an era 
of Doo-operative or annple in^ecuan treatment 
wu uafaAcd m with esgenteM and utnlactioo 
Tbua, radical aoraer^ freqoeiitl^ aapociated «dti 
aerioua cotnpUcali^ and kwg coatJ) boapitalixa 
ikn aaa abandoned for a reUthrelv aafe ambula 
too njeihcd, 

Careful Audica aooo dnoonttraled an eoonnooa 
percentage of recarreocea after iinmJe njeetkna, 
parUmJariv in ihoae caaet m aliKb tbere waa 
ezteoalv-e dOaUoc in tie aapicDOua mtnn aboi-e 
lie knee. The au*e of ihti rapid te cu rreo ce was 
obrloua when one CDoaidered that tie mjectioa 
treatment could not afiect lie ma}or aourcc of 
leakage at lie tapicpofgDofa] juoctioQ. 

It waa loei-itaWe tberefore that tic impor 
tance of bigi intereuptioo of the a^iieooui vein 
ibould be recofsken anew and combmed with 

Fcoa ta« Drr>irtsect •! Wn wy HirrErd Ufdiul achfcl. 
ud ta« I ml» CUuc aT tbe Bttk Itrad Hew^taJ 


lie ififectkc tnataat. Tie cormtJoo of bad 
prewre vu again ibma to be tie matt isipu 
tasi tmgfe iaom in tnaumt norcani, in i^i6 
bad aireaaed thb pnodpie In cocneetkn with tie 
radical operathw oietboda in vogee at that time. 
ReCrograde felectlor) cornpfeTDCDti tie ngatbo it 
obUteratet tie mmk In the ihfah and Irawm tie 
number of mJectSota needed bdijw tic knee. 

Treatment, Uurd upon them prindpio, >.0 
begun in tie ucular dmk 0/ Brth l»ae] lloi- 
pllaJ in bte qjj I thja paper ar propcac I 
make a lurrej rf 35 etUemltwa treated in lib 
manner for the purpeoe cf e%’ahaUng tioae abch 
proved iadorca 

Tie aelectioo of cmaea, method of cxaminatkei, 
contra u>dkati<»a, etc have been adcqoldj 
reported ( 7) and need 00 dahoratlon fn tbh 

paper \\c are deacribfng our tedmkiue m detail, 

CoweN'er became of Ita obviota bearing co eod- 
rewlU (Fg ) 

TtCHMOrr 

After adequate preinninai^ aedatwo, tie cpti* 
UoD U perfooned under a local aneatiem of 

per cent iw\'DCam with adrenalin. The inu> 
dermal mfiltratJcm o begun ora the femcral pul- 
aatlon about ^ cenUmeter below Ibe creuem 
the grotn, and erteodi mediall paralki i ^ 
oeaae (of a distaoce of < t 5 ceBtuneteri. The 
inemoo » carried down ihrwifh mbcutaaeoui 
fat and Rjperfioal iaada Then, erucaJ 
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Tig I Operative technique a, Incision o s centimeter belon 
crease in groin, b, bgation 01 all tributaries, c, ligation at sapheno- 
femoral junction, d, injection down distal stump 


scissor dissection, the saphenous vein is usually 
found in the medial portion of the wound 

A ligature or tape may be placed about the 
vein for traction while the vessel is dissected up- 
ward and downward From 2 to 12, usuaUj an 
average of 5, tributaries have been found entermg 
the saphenous vem, chiefly just before and at the 
pomt where the vein passes through the fossa 
ovalis All of these tributaries are severed be- 
tween fine silk or plain No 00 catgut ligatures 
The saphenous vein is doubly ligated, above the 
highest tributary', at or near the saphenofemoral 
junction with heavy silk or No o chromic catgut 
The vein is thoroughly exposed m the lower 
portion of the wound and any tnbutanes are 
ligated and severed The wound thus contams a 
segment of vein about 4 to 6 centimeters long 
The upper two-thirds of this segment is excised 
and a special Faxon groov ed cannula is tied mto 
the open end Loss of 20 to 30 cubic centimeters 
of blood through the open end of the v em may be 


of some value in connection with the subsequent 
chemical sclerosis 

The wound must be protected by wet gauze 
agamst the accidental spillage of sclerosing solu- 
tion Depending upon the size of the varices, 
lo to 30 cubic centimeters of vansob is mjected 
slowly and with shght pressure The solution will 
exert its eflect chiefly on the saphenous vein in 
the thigh if an assistant maintains pressure over 
the saphenous v’ein in the region of the knee® for 
5 mmutes 

After the mjection, before the cannula and 
syringe are removed, a right-angled clamp is 
placed across the vem just below the tip of the 
cannula The vem is doubly hgated ^ centi- 
meter below the clamp If the vem is cut along 
the lower border of the clamp, no leakage takes 
place, the clamp, cannula, and sjTinge are re- 

^Formula 30 per cent ln\'ert sugar 10 per cent sodium chloride and 
I per cent benxj 1 carbinol (Abbott) 

’\Uemate method Appl> a woven bandage from toes to Lnee prior 
to the operaUoQ 
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Fit Ext-naotuof jj klA Pfitkica yfah r r mjyu W 
niectFM ta> H >d ta i yvka ute opemfaCL. 


toovtduAUDit TbewocmlbfiajbeiiinlbwanQ 
■th aolutkia attcl then doted. 

Patteftretm eve. At the coactnifao of tiie 
opttttfcia, the lartrmnity b ebnted, tod the 
thigh, leg, tad loot coadet «n e wrebed . Alter 
beiu tnuferred tobedthepetketbeDCourtged 
to et^te tod anre tte kg freqontfy but wt 
hive oot liabted tfatt the patkat be tmbobtorv 
imaicdktd) Oa the titemooe of the dtf of 
opentkQ the patient b up tod tboot tod b 
ontUy db du jge d the oest mocniog 
ifi about So per cent of theae pabenta the 
Mphenou tnmh In the thbh s ihromboaed at 
the dme of diadxtrn tod In manr thb b 
noted at the amdonon of the c^naiioo Tlut 
thromboab «e aaanme to be aiaocated nth 
Enoce exteowe mtlnul damage, aod, therefote 
more lasting than the throcabota *hkh renlts 
fma the isjectioo of ksaer imcunts of aderoaing 
aoVutkai, eg i to i cubic cadmetm of aodhun 
norrhaate. 

The patient b btstrocted to coaumre actjvit> 
and to Tear npporting bandaga after da c haige 
fratn the boapttu Ow week later the patirat 
retoma to the out mtont dmic for teiaoTal of 
sutom ax>d for the Wt of any lojectloiu needed 
m tl» kg or knrtr thi^ On the at-ctxge 3 to 4 
b}ecUaos are require for each extrcnuiy A 
oinnber of patknti need no lo)ectioaa be 
anae of thromboab of the tapbenotu -do from 
grofn to ankle. 

urnioD or orD-Msci-T an:mr 
Lraten were lenl to afl patients Tho had been 
fab}ccted t tha procedure at kast to 6 yean 


prerioudy In re^wtae to 130 reqwu, 18 »cre 

returned becanae of wrong addrc*, *5 
tpnrcd. and patfcaU, repew ntlLja 135 tipea 
dona, repotted. Each was tjoestiowdcoocmkw 
tdkf of wmptixns aod the eidlre kwtr eitmdtT 

was carefuD) faupeded aod tested by tahwtiaL 
tap aod toWlqaet test. 

we aero coocemed chkfly with 
end-rewilts, tnaanmeh as sj-mptanati: ttGrf 
osnally foUowcd obCteratlon ol the rarteat 
lyatem. 

EJtd-fmiXs have lepaialcd onr rejulu 
(Fig ») into 3 arbitanr groiqw as fofkvi 

r Perfect dgnlnes that tie otremity ni 
entirely free trem rmxicoae veins. Ofeirterstfco 
»as complete in the major system and tH hi 
vancaae tributarlea. There were 19 « 

st.4 per cent in ihbgraop. 

s Good dootea tiat the great nphepoci 
BvneiD was mtnejy thitanboacd but that tine 
was scene dOatko and slsgnadon h uixtiij 
Ttint or segmenu of the biter TUiiDiyhi\e 
bees due to rccniTtiMre inadeqicate fcflow-ap e- 
jeetkna cr tire fornu lion of Dcwvadcosftlca from 
previously oninnfved tcIbs. Is any mst, the 
altoatioo axld be rrmedled by a few bjediona 
Anaiotnxahy and n-mptMoalkaJiy thoe were 
•atbiactoiy end-reaoJta. There were 8t enren* 
ides oe 60 per cent 10 thb ebas. 

3. Faliore lododes anr au emftT ia ahid) 
a greater or leaser portion of the great mi J>coocs 
Kaelf was patent, and of cenne soy case b 
which there was pcnbtnxe w resromocs tf 
ulcer Id fjnv, the entire van cmtalned Uetd 
despite a ksicWl diameter aod a panai or 
complete absence of tjmptcans in otben, the 
segment coctaining stagnant Mood was not more 
than to X inches long Thb group exatsbted of 
5 eitiemfoes oc 18-5 pff cent and lochtded 5 
reoirrent « persbttnt ukerv 


CAOTEi or ruLoar 

An analysb of our fsJlaret revealed dehnltc 
trascos m the majoritr 0 / instances, and imor 
were aroUable. 

i F tUy teeJai^mt ( iuUwm) J Booe of 
oa cases coakf we find e^ddence of bactiJow via 
a tribotaiy above the point bgatwo. Is t of 
onr obese patients the Loose sorgwn did not fiad 
the sanheoocs vein and the patient rtfos ed rc 
epoaUoD. 1 another H was obvious that rtm ^ 
leu c e was dne to bBnre to sever an aty pical 
trfimtar) whxh coopected the asphetwos vem 
with a brge sapiapoblc arix. 

j /acwwWeid cawaooocaP i mes (j ^ 
jtaaco) Damage to the vahres of i <f the veto 
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which connect the deep and superficial systems 
will result m a reversal of blood flow through the 
commumcatmg or perforating vein The flow 
wiU then be from the deep to the superfiaal 
system This reversed flow constitutes an ab- 
normal head of pressure which is not affected by 
high hgation, but which itself may hasten re- 
canahzation m the thrombosed superficial S3^tem 
These mcompetent commumcabng veins usually 
foUow deep phlebitis and are found most fre- 
quently m the lower leg, we have found them less 
frequently m the lower and mid thigh 

Inadequate obhteration of an mcompetent 
short saphenous system, associated with vari- 
cosity of the long saphenous system, may cause 
failure, although there was no mstance m our 
series The mechamsm is not unlike that referred 
to m the precedmg paragraph, for mdeed the 
short saphenous vem perforates the fascia and 
enters the deep system We have hgated such 
markedly dilated ^ort saphenous systems in the 
pophteal space 

j Inadequate postoperative injections (p t«- 
stances) Inasmuch as lugh ligation and oblitera- 
tion of the varices by mjection complement each 
other. It was to be expected that we would find 
failures among those who did not return for com- 
pletion of the sclerosmg process Our survey 
revealed that 6 did not return because of the 
relief afforded by the hgation itself, 2 hved m 
distant communities and failed to visit their 
famfly physician for the mjections In i patient 
m3ection was precluded by a diffuse eczema 

4 Pregnancy (j instances) The effect of sub- 
sequent pregnancy on high hgation is not uniform 
and will be reported m another paper Two of the 
women who came back for this follow-up were 
m the last trimester of pregnancy Marked 
varicosities were seen on 3 extremities and 
moderate varicosities on i extremity It would 
appear, then, that pregnancy may cause failure, 
although only temporary m some 

5 Unknown (8 instances) We were unable, 
either by study of the record or physical examina- 
tion, to detemune the cause of failure in this 
group 

EVALUATION 

Eleven or 44 per cent of our 2 5 failures were prob- 
ably avoidable, namely, those due to madequate 
surgery or msufficient postopierative mjections 

The 3 failures associated with mcompetent 
commumcatmg veins, if the latter were present 
before operation, might possibly have been avoid- 
ed by a more careful performance or mterpreta- 
tion of the tourniquet test Can the method of 


treatment, however, cause incompetency of these 
communicating veins? It is conceivable that 
sclerosmg solution, mjected mto the saphenous 
vein at the time of operation, may enter a pre- 
viously normal commumcatmg vem m a concen- 
tration sufficient to damage the latter’s valves, 
with the eventual deletenous effect on the super- 
ficial system herein described The foUowmg 
history is pertment to this problem 

Mrs S M , aged 37 years On October 10, 1934, a left 
high hgation wifii retrograde injection was done, 8 tribu- 
taries were hrated and divided When she reported at 
the vascular arnic for routine postoperative cheih-up, no 
injecUons were given because the saphenous sj'stem was 
completely thrombosed On July 17, 1936, she was re- 
checkcd and her ertremity nas described as “excellent 
except for an occasional small, dilated, superficial vein ’’ 
On February 7, 1938, recurrence was noted in the enUre 
saphenous vem up to 2 inches of the operative scar The 
saphenous system, although completdy filled by a re- 
gurgitant column of blood, was less dilated than before 
the original high hgation, it was likewise the source of 
less discomfort Re-operaUon on May 6, 1938, revealed 
the source of the reflux to be a commumcatmg vem about 
lyd mches below the previously hrated distal stump of the 
saphenous vem It is possible that this commumcating 
vem was not mcompetent at the time of the first operabon 
and that its valve system was mjured by the sclerosmg 
EoluUon 

The group of 8 failures of “unknown” cause 
and representmg 5 9 per cent of all the operations 
deserves speaal concern We have already em- 
phasized the important fact that new vances 
may appear m previously normal tnbutanes, 
regardless of the extent or type of therapy This 
IS one of the reasons why Ae majority of our 
end-results are “good” rather than “perfect ” 
But a failure due to the re-openmg of portions of 
the thrombosed mam trunk itself, after high 
hgation and mjection, and m the absence of 
mcompetent commumcatmg vems, imphes an 
inherent weakness m our method 

Of great significance, m this connection, are 
the studies (4, 6, 9), which show how a chemically 
thrombosed segment re-opens, m contradistmc- 
tion to the natural reparative processes which 
follow postoperative, traumatic, or so called spon- 
taneous thrombosis Sections of a varicose vem 
removed 24 to 48 hours after mjection, regardless 
of the solution, show that the sohd mass filling 
the vem vanes m firmness and structure m 
different portions of a single specimen Deposi- 
tion thrombus, attached to damaged mtima, 
forms the smaller portion of the total occludmg 
mass while the larger portion consists of sunple, 
unattached coagulation thrombus and usually is 
in relation to undamaged mtuna If retraction of 
the clot is so extensive that the resulting space 
communicates between 2 tnbutanes opening into 
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the pnndptl Iuukd the tmcI oocc tcain b 
pirto^ tbeacthrdrmUckia with the potentialih 
ol TLodergouig uQl further N-mriccMe oibtkxi. In 
other ipecimcru, it obtervcd tint aobd botb 
of presenting endotbHfum from onlDjared 
inth^ grow into organ bing thrombt and form 
1 fruiter which become conflict and to rt-«tab< 
Hsh the In men of the TetKh 

Pratt has reported a technique which may be 
bdpfol b certam caaex. Re chitribatea the 
■deroamg aolntloD equally throughout the x-em 
length \ B a r ue t o al t^pe of catheter mtrodoced 
for a distaoce of 40 to 6o ccntlmeten. 

That, more perma nent oblltention and a bet 
ter retult may foQow any method whkh canto 
mdform inthrial damage with a retoltant con- 
tinnout and (hflutely attached thromboab. 

ftnutAjiT Ajro cQ'ttmsiO'r 
r One hundred and thfrty-doc ejrtrnn/tie> to 
87 pabentt were flndkd t to 6 yean after high 
CpitlcKi and r etrograde ta^eetkra (or rarvxwe 
Ttint. 

2 A daiBifiaitkai of aoatocaiol eod-rcsulta 
aa (i) perfect, (a) good, and Cj) f*llare i» pre 
tented Tweaty-coe and four tenth* per cent 
wert perfect, 60 per cent were good, and 18.5 
per cent were faihim of the Utter almotf half 
were probably aroIdabU. 

3 The c&iaa of faQore are dbciuaed. 


4. The combtoalloD of high ligatloo and ret 
rograde toteclioD b a tatbto^ory aid 
method of treating marled varkodty of the 
nphenoui tyttem. 

5. The treatment of rancote reuii b rtill fa 
a ftite of flo odIt br Ute eod-ronlt ttodW 
can present da> enumtiumt be e\'iloated. 
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metabolic rale to 50 or below , (4) pulse rate 
below 110, and (s) decrease m s\mptoms, arc 
the most important In patients who arc c\- 
cccdingh to\ic, a ten da> interval of iodine 
preparation will be insunicicnt, very com- 
mon!) the patient’s condition will improve 
rcmarkabl) for a period as long as three 
weeks following administration of Lugol’s 
therapi One of the most important prereq- 
uisites IS that the patient must be gaming in 
weight when he is operated on To attain this 
gain a daili intake of 4,000 or 5,000 calones 
ma\ be necessar)' RarcK is it justifiable to 
perform tin roidcctom) in the absence of a 
gam in weight Lvccptions might be Icgiti- 
F'^CIORS IN LOWERING iMOR- mate when the to\icit\ is rclatncly mild The 
thyroidectomy prerequisite of haxnng the basal metabolic 
FOR TOXIC GOITER below 50 at the time of operation is 

. naturalh somewhat arbitran, particularly 

I T IS agreed b) all surgeons doing th) roid since on numerous occasions the basal meta- 
work that the mortahU rate for tin- Ixihc rate will not be an accurate estimation 
roidcctomv for thyrotoxicosis should be of the degree of toxicitv As a general rule, 
no greater than one per cent However, there however, attempt should be made to get the 
are perhaps numerous dimes where the mor- patient’s basal metabolic rate below 50 before 
talit) rate will be much higher than this considering operation The prerequisite of 
Occasionally this wall be a matter of coinci- haxang the resting pulse rate below' no, is 
donee influenced b\ a small senes On other likewise somewhat arbitrarj' but it is a w'cll 
occasions it wall be explained on the basis of known fact, at least in the writer’s opinion, 
lack of appreciation of the importance of pre- that patients whose pulse rate at rest is over 
requisites in thyroid surgery It is a great ad- no arc apt to have a serious reaction follow- 
vantage to the surgeon not to have iodine mg thyroidcclomv Patients W'lth a marked 
administered to the patient except during the degree of toxicitj' should have a definite im- 
two week interval previous to operation provcmciit in symptoms With ver)' few cx- 
Naturally, if iodine has been given for a penod ccptions, Lugol’s therapy will bring about 
longer than three w'ceks, the optimum oper- this improvement 

ability may have been lost There will be instances occasionally w'hen 

Of the prerequisites for thyroidectomy, (i) the patient’s toxicity is out of control, and the 
administration of iodine for ten days to three prerequisites listed cannot be met The sur- 
wceks, (2) gam in weight, (3) lowering of gcon should not give up m desperation and 
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wibmit the patient to thMtWectooy until he 
hMobaemd the patient and Qlfliied wtii prtii- 
aplei aa bed rest, unujuaHy high caloric intake 
■edalJoQ, eta. In the hope that a tegt ori on 
■win take place. Almost abriyt there will 
come a time when the toakitv will be redneed 
soffideotly so that operation will be cootpani 
lively safe- In patirati who are ezceedlogly 
toxic it may be wise to perform thiToidectomy 
onlj on one aide. It a the writer's optmon 
that this procedure wID save many bvea. This 
opinion is hdd by Lahey and man} otheta. 
The decision as to whether one or both lobes 
thould be removed is much more Important 
than the operating technique itself In this 
group of to:^ patients. If the pulK rate rises 
above t+o daring removal of the Erst lobe, 
in the absence of the loterferenoe by anes' 
thetic factors, the question of pexfonning a 
thyroidectomy only on one tide tboedd be 
taken Into coarideratfoo by the nLr|;eoa and 
anesthetist 

In the operative technique sodipnodples as 
leaving the postnior capruk abstaining from 
aj^ylng damps near the trachea, etc will 
dhninate a certain number of cotnplkarions 
such aa oerve Injory tetany etc AB rrsads 
most be tied tightly Undoubtedly some 
Instances of postoperat i ve bemonhage arise 
beemose of failure to tie a major veasd, but In 
other instances becasse the ligature became 
untied or was kicked off by a polsaring vessel. 
Xauge vessels such u the superior pole thould 
be tied doubly The question of using rilk or 
catgut Is open to dhpute, but the wrilrr favors 
the use of tOk because of the forma rioo of lest 
serum after operatioo and because the post 
operative coarse is slightly smoother There 
is no question but that consideralioo of pre- 
requisites such as thoK h eidn mentroned will 
d jmlnlih the operative nxirtahty following 
th>Tol<JectoiQy for thyrotoxicosis 

IVAaaof H. Coix. 


ENDOMETRIOSIS 

A CONDITION such u eodomttilosii 
which produca much disability and 
. presents many dfficult ptohleais fa 
treatment wOl coatinue to be a nyrft bterest 
Ing fobject until its complex natuit b mwier 
stood more dearly Itfafasownthatewtoeas 
triosb b an ahoonnal growth of endoinrtilil 
tissue In an ectopic position but it b not 
known exactl\ why some women tie affected 
and not others. It b known too that So per 
cent of all patienti seen who have endo- 
metifesis are between 30 and 50 jtarsof age, 
that eadometriosb becomes qineaccnt If the 
ovaries are removed suigkaD) or their fnne 
tloo destroyed by irradflitioo and that Ihct b 
primary sterility ia approximately 35 per cent 
of cases. I tseenu logical tberrfore toawmx 
that in tesne woma a factoc exbu wfakh 
rigidly coQlroli the emkimetrfam Id Its ncrmil 
position and causes it to becooe btactire when 
it b in an ectcpic poshkin. If thb axsamptiQ& 
werefanJty then til wcaoen should have more 
or leas endometrloab smee esdometrial ceOs do 

find their way Into the pcrlluntal casdtv at 
some time. It has been ahown to the sato- 
factioo of roost gynecologists and phyiWo- 
gbts the activity of the endometrium b 
regulated by the hormones of the entry 
e sUo gg u and progesterone, whkh are In turn 

under the control of the gonadotropic hoTTQOoe 

of the pituitary Anything that datorbs thb 
oonnaRy balanced equation could lericosly 
disturb the metabcJbm of the nurmal eodo- 
tortrium. It may be poaslbie that thb mech 
■nttrn fa coDgenitiHy defective In vsryfaf 
degrees and that ewiomrtrioaii, as well as 
meostrual distarbanee b a chred beriuge 
A rather direct reiationsidp has been noted 

between the degree of cystic hjperpiasia of the 

endoaietffum and the extent of the eodo- 
raetrfc»$ia If ottlc h^perpUiia of the ^vio- 
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metnum denotes ovarian dysfunction or failure, 
then when cystic hyperplasia grade 3 or 4 is 
present and is associated with endometriosis 
climcally, the endometriosis may be assumed 
to be too extensive for conservative surgical 
treatment Also, if the endometrium is nearly 
normal and there is clinical evidence of pelvic 
endometriosis, the chances of avoiding radical 
surgical measures are much greater If ob- 
servation of such relationships should be con- 
firmed sufficiently often, it may become 
possible to determine from biops}^ of the endo- 
metnum whether the ovarj^ and uterus are 
rapidly becoming functionless If such a con- 
dition IS encountered even though the patient 
IS in the latter part of the third decade or 
early in the fourth decade, panhysterectomy 
IS the procedure of choice The piower to 
reproduce is almost certamly gone and ability 
to bring about normal menses by substitution 
therapy is essentially ml 
An observation which may have consider- 
able influence in clarifying this subject was 
made bv Dockerty who noted that exactly the 
same histological picture of the menstrual 
cycle as seen in the endometnum of the uterus 
can be seen in practically all endometnal im- 
plants For instance, if the endometrium is m 
the proliferative or differentiative stage, it will 
appear the same in the implants This seems 
to indicate strongly that endometnal implants 
are denved in some way from normal endo- 
metrium and not from metaplasia of the ccUs 
of the peritoneum or cell rests of the i\olffian 
or muellcnan ducts This is additional evi- 
dence that the ectopic endometrium is under 
tlie same controlling influence as normally 
situated endometnum 

hen endometnal implants involve the 
ovin and hemorrhage occurs, hemorrhagic or 
chocolate c\ sts arc initiated The implant is 
cas\ to locate in a tini ast, but is often 
diflicult to find in a large chocolate cs st since 


most of the repeated hemorrhages may be 
from one or more implants in or near the fixed 
portion of the cysts These cysts must be 
differentiated from the hemorrhagic cysts of 
the corpus luteum The latter are smaller and 
do not contam evidence of multiple hemor- 
rhages withm a cavity The term “chocolate 
cyst,” I believe, should be used to denote cysts 
of endometnal ongin in contradistmction to 
the hemorrhagic cysts of the corpus luteum A 
further distinguishing feature of the chocolate 
cyst IS the extent of imtation or reaction in 
structures adjacent to the cyst and also the 
one or two rigidly fixed points of the cj^st wall 
If these points are carefulty investigated, the 
endometnal implant ivill be found there if not 
in any other position 

Diffuse external endometnosis is often lack- 
ing when large bilateral chocolate cysts are 
present, and I suspect that it is for this reason 
that many gynecologists mamtain that the 
chocolate cyst is not endometnal in ongin It 
IS my belief that the patient with large choco- 
late cysts often has fewer implants and, there- 
fore, less dysmenorrhea than the patient with 
endometnosis and very small or no chocolate 
cysts Furthermore, the former seeks treat- 
ment for menstrual disturbance, the latter, 
for dysmenorrhea and often stenht}'- 

The situation, projection, and distnbution 
of the pam produced by endometnosis should 
be studied carefully for the pain is the one 
most important sjmptom which induces the 
patient to consult the physiaan Disturb- 
ances m tbe amount or character of the men- 
strual flow are usuallj of secondary impor- 
tance except when associated with large choco- 
late evsts and are seldom of enough signif- 
icance to constitute the patient’s pnmarx 
complaint An analysis of the distinctn e 
sjmptom, pain, frequently indicates certain 
features vhich aid m diagnosing the location 
and the extent of the disease Rivers in his 
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uulyib of p*In prorfaced bv a l«k)Q b the 
gutro-btcstinil tract bu ahown that two 
types of pab orist dependbg on the locatioQ 
and extent of the leskm. He pointed out that 
as bog as the leskm ts confined to a portbn of 
the bowd onl\ the pab b of vbceral or avm 
palbetfc tjpe and has no localizing *\Tnp- 
toms, but If the lesk>n becomes penetratbg or 
in^hTs any adjacent tissnc bj bfiammatorv 
reaction the pab becomes aomatic or spfoal 
sensorj b type. The pab then u referred 
o\tr the course and extent of the sploal een 
sory nerve which projects to a particular 
segment of the trunk and can be localized in 
that region. A typkal ezam^de of thb U noted 
b acute appendiatis. Tbe pab at the onset is 
generalized or vbceral b type but when Ibe 
infiammatlon spreads to the local peritoneum 
the dbtreas becomes severe and localized over 
the right lower quadrant as a aaouticorspbil 
aeoaorv pain. 

The pdvic Ntscera and adjacent peritoneum 
thould poTtn> the same \*bceral and somaPe 
type of p<»ln as abdominal viscera There 
seems to be luffideot erldeoce to support thb 
N-iew The pain of prbiar) dysaetawThea U a 
pore Msceiid or s\'TOpatbetk type of pab. 
since nothing b bvolwd but the oontracting 
uterine muscubtorc and the pam ts designated 


as utenne cramp. If d>miei»nhea has not 
existed previousJv but b acquired and If h 
becomes progiessTve bvukm of the Dten« 

wall by eodotDctrbl tbsne should be suspected. 

The pab then becomes a more peoJouged ib- 
ceral tvpe of pain. Howrver H has been 
observed that if the endometrium b outside of 
the uterus Itself the pab b more liclv to be 
of a different character For example eodo- 
metnoma of the round ligament produces pain 
which u referred to the ingubal region where 
as endometrlomas situated under the broad 
ligament and along the o\-arian ligament pro- 
duce pain which b referred to the grob and 
bner side of the thigh This pab b pureh 
somatic b type since the parietal pcrltoneam 
has become mwtfved. Lesions of the rectoilg 
mold juncture cause chstreu wbch b referred 
to the anus and, when the endoeaftrioina 
bvolves the mucous membrane of the rectum, 
there 11 a desire to defecate 
Finally if itnet attention b given to the 
extent of aatjc hyperplasia of the endo- 
metrium and the tjpe of pab produced bv the 
eodometnal lesbns b analynd carefuDv It b 
possible to obtab a more accurate picture cf 
the cDodltioD for coosultatlon before treat 
ment of anv t}pc b mztituted 

VaoiL S. CooKizuzz- 
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ARNO B LUCKHARDT, M D , Chicago, Illinois 


T HIS Journal proposes to print from time to 
time historical texts of an instrucbve and/ 
or amusmg character, the ensumg example 
being presumably of the latter type 

Most biographical articles are so written that 
the reader is left in a state of reverential awe for 
the subject of the biography, because of a sort of 
deification of his subject We understand, of 
course, that the “hero” was bom like other mor- 
tals but sense that it was on Mount Olympus with 
a hereditary halo of sanctity about him “a6 
imiio ” As human bemgs we usually look in vain 
for the mortal characteristics of the man or 
woman If alluded to at all we usually find the 
worthy endowed with divme attributes acquired 
or developed to a high degree of perfection with 
the result that we visualize the hero walking 
through life not as a human being who hved and 
breathed like the rest of us but as one who of 
divine origm could not ever talk, live, and thmk, 
and act m a human or earthly manner 

It IS therefore entertammg and refreshmg to 
find an occasional account of a gemus who walked 
this earth as a mortal and who had and contended 
with the same usual “passroiies anitnae” (Des- 
cartes) that are charactenstically human 

Such an account we discover m Aubrey’s 
Wtlham Harvey Of biographer Aubrey we know 
little except that he was apparently a genial and 
observant man, who remarks about hims elf “My 
head was always working, never idle, and even 
travelling, ‘did glean some observations some 
whereof are to be valued ’ ” 

Aubrey’s notes on the great Dr Wfiliam Harvey 
and other gentlemen were originally designed as 
memoranda for use of Anthony A Wood when the 
latter was composmg his “Athenae Oxonienses ” 
These notes never reached the hands of Anthony 
Wood or were neglected by him for the “Athenae 
Oxonienses” as published contains no biographical 
notice of William Harvey — undoubtedly the most 
illustrious of the favorite sons of Oxford 


The notes of Aubrey were found years later m 
the Bodleian Library and Ashmolean Museum 
and published by the printers under Aubrey’s 
name with the title — “Letters written by Emi- 
nent Persons in the 17th and iSth Centuries To 
which are added, Heame’s Journeys to Reading 
and to Whaddon Hall, the Seat of Browne Wilhs, 
Esq and Lives of Emment Men by John Aubrey, 
Esq Pnnted for Longman, Hurst, Rees, Orme, 
and Brown, Paternoster Row, and Munday and 
Slatter, Oxford, 1813 ” 

In the advertisement at the begmnmg of the 
first volume the publishers state that Aubrey’s 
notes “are now submitted to the public as literary 
cunogities” and that “some passages, either too 
trifling, or too gross, for pubhcation, are omitted ” 
(Sic) 

The present author found a complete reproduc- 
tion of Aubrey’s Memoirs of Dr Harvey m the 
Eclectic Repertory and Analytical Review, Med- 
ical and Philosophical, VI, 1816, pp 107-113 
inclusive The editors of the Eclectic Repertory 
had m turn taken it from The London Medical and 
Physical Journal Neither periodical credits it to 
Aubrey who according to Leake^ was Harvey’s 
first biographer 

Many biographers of Harvey quote snatches of 
Aubrey usually without creditmg the author 

The ensumg reproduction was made from the 
Eclectic Repertory which was compared carefully 
with the origmal Aubrey letters as noted above, 
Vol n. Part U, London 1813, pp 376-386 This 
transcnption from the Repertory is exact m word- 
ing but not in speUing, itahcization, and punctua- 
tion except that the Repertory omitted the 
passage m brackets □ which I have copied from 
Aubrey and which I have never seen reproduced 

It should be borne m mmd that the following 
account of Harvey by Aubrey is authentic smce 
Aubrey knew Harvey, m fact was one of the great 
physician’s pallbearers as he plainly states m the 
text which follows herewith — 


1 C D Liakc, Anatomical Studies on the MoUon of the Heart and Blood 
DyWm Ha^^cy C C Thomas 1931 (Appendix 1 ) p 141 
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G [JI> HARVenS Anut^ lo, to Sctiola 
Ctatoar- prfmii ckjctrioae nidimeotit Im- 
butu* CoL GoaTQ. ct C&li AhnnDitt 
19, perx^rtt GtlUua ct luflam 13 PkUvil 
Prmeceptem tuboU Eoit Ridhnn, Tbo. Mtnaid 
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Doctor Med et Qilrorj Keymm Lood. praxio 
exercoJt, et u x orem** <h^ jc ColL Med &)dca 
37 AfiitDcn. et Chlntrj Pro/etKir Median 
RegHn firtin, Soi p iit de ^lotQ Sinxiook, et de 
Geii. AjiJnal, Obflt 30 Joa. ICD CLvTl AetM. 
8oX(Bat I wrQ rcfflonber that D Abop at hU 
fizDem <avd, that be wu eigbtT anatiac ooe aad 
that be vu the eldst ci nJi^ Scethres T 
He Qea bvkd la a ^uit at netspned ta Eaaev 
vth. bia brother EBab Harny beflt, be it bpt la 
lead, attd cq hb bren la great lectm Dr ^IIIiaiB 
Har^ 1 vatat hii foMnil, aod hdpt locan> 
him ioto the vaolL 

la the Ubrat^ al the Phyiitiam CoOedge wu 
the foBowlag iaicr^JtkKi ahore hii aUtae, (wbidi 
rat la hli doctmu robei ) 

GaL Harmia, Vatoi A D 1578 ^ t FolL 
atoci,t io Com. Gaolfi, Priroagecitut Tho Harvd 
ct Joaaae HalL Frat. Gcrmaal Tho Ja Dan 
EEab Mich. Mat. Socorea S&iab Ame> 

Under his white matbt statue, co the pedest&Q, 
thus. 


GUUELMO HARSTO 
Mto 

hlorameDtis sds imnKrtalO 
Hoc lasoper 
CoiL Med. hood- 
PoeoJt 




enim Sonjjnhiit MctniB 
ft animaJ OTtraa) dedit 
mendt a*e 
Stator Perpetaot. 


Dr Harvey added (or wu ray boontifol ki 
cuitillntingto) aooblebaOdingd Kocoaoardti 
tfctore (of TOajjqne woA with Lorinthlam pflitH 
oi) at the PhviitJaBS CoOeje a/ornald, rli. a 
great parkair a kind of convccHioc-iwose tor ilw 
frUows to meet la bd o we aai a IDjrajy above. 
On lie cwtsldf do the freoe la letters three 
locbca long, b thb lascriptko, SUASU ET CURA 
FRAh PRUTEANI PRAEStDIS CT Eiw 
MU\TiI SMITH ELECT IKCHO\T\ ET 
PERFECTA ECT HAEC FABRICA AN 
MIDCLm 

AS these bolldhigs and mnenbniicn wne de 
airoyed by the geoCTall fire. 

iff wu ahraja ■ery cootrmptadw, and the 
hm }t. I heare of tt. wu cnrloos in Anatoode b 
Eogbnd He haa made dbaectlcos of fixKts, 
Lco^ and a nushCT of other aafmrh, and w 
ouious Qbaerratiaeij oq them srhkh papers, to- 
gether sKth hb good*, la bb lodgiagt at White 
KMt were phmdered at the begisdag of the (t 
beOitc, he being lor the ktog and 'nth bin at 
Choc bot be ofla ia>'d, that cf aS the kaaes be 
ustained nogrldewuaooudipzigtobxiiiutht 
hme oi these papm, wth. for lore or oeo^ be 
coaid uesTT retrwre or obuiae. TMteo K. Qj 1 
by rmsoD ol the tusults kit Lood, he attended 
ban aiMl wu at ll>e fight of Edge-hlD with Um, 
and during the fight, tie Prince and D trf korte 
were ccmmJtted to hb cue. He tofd me that he 
wTthdrfw with them uaier a hedge, and tooteewt 
of bb podtett a booLe and read hot be had art 
read very kra before a buQet of a great gm graeed 
oc the gronal neare him, whfch made him remo'e 
hi* suGod he toM me yt. Six Adrian Soope wu 
dangcrooaiy woonded there, and left for dad 
amoogst the dead njea, itnpt, srhidj happened » 
bethesarmgofiuslile. Itwucciddearwi»tw 
a^a iroat that oMt whldJ ftatmebed hb »f^ 
mg and about nuanaht, or acme boun uter h» 
hurt, he awaked, and wu fame to drawe a dead 
body QpQQ him for warmeth sake 
After (Word wu anrrendered, 

• 1646, be i^rne to Loodcti, and fired with bn 
• Fti.h rich nwchant In Lendoo, 00 
■ ”, oppoall to St Lawrence, Podtrr 


My 164' 
brother 1 




8j* 
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where was then a high leaden steeple, (there were 
but two, VIZ this and St Dunstan’s in the east,) 
and at his brother’s country house at Roehamj>- 
ton His brother Ehab bought, about 1654, 
Cockaine-house, now (1680) the Exase Office, a 
noble house, and had his severall stations, in re- 
gard of the sun, or wind He did delight to be in 
the darke, and told me he could then best con- 
template 

He had a house heretofore at Combe, in Surrey, 
a good air and prospect, where he had caves made 
in the earth, in which m the summer time he de- 
lighted to meditate He was pretty well versed m 
mathematiques, and had made himselfe master of 
Mr Oughtred’s Clavis Math in his old age, and I 
have seen him penismg it, and workmg problems 
not long before he dyed, and that book was always 
in his meditatmg apartment His chamber was 
that room which is now the office of Ehas Ashmole, 
esq where he dyed, being taken with the dead 
palsey, which took away his speech, as soon as he 
was attaqued, he presently sent for his brother 
and nephews, and gave one a watch, another 
another thing, &c as remembrances of him He 
dyed worth 20,000 pounds, wch he left to his 
brother Ehab In his wdl, he left his old friend, 
Mr Tho Hobbes, 10 pounds, as a token of his 
love 

He was wont to say, that man was but a great 
mischievous baboon 

He would say, that the Europeans knew not 
how to order or govern our woemen, and that the 
Turks were the only people (who) used them 
wisely 

He had been physitian to the Lord Ch Bacon, 
whom he esteemed much for his witt and style, 
but would not allow him to be a great phdosopher. 
Said he to me, “He wntes philosophy hke a Ld 
Chancellor,” speaking dension * 

About 1649, he travelled agam mto Italy, Dr 
George, now Sir George Ent, then accompanying 
him 

At Oxford he grew acquamted with Dr Charles 
Scarborough, then a young physitian, (smce by 
Ch II knighted) m whose conversation he much 
delighted, and whereas before, he marched up and 
downe with the army, he took him to him and 
made him ly m his chamber, and said to him, 
"Pnthee leave off thy gunnmg, and stay here, I 
will bnng thee mto practice ” ["I remember 

he kept a pretty young wench to wayte on him 

8 phyaioloffical opinions as exemplified m 
Lhe work which produced so mu5i wit m 
ming radical heat and radical moisture 
. ciactlv such as Bacon ^Inted out in hla 
t>o admitted that Bacon^ onlv pbyslolop 
ecedents In the Lord Chancellor style.— 


*Thls must relate to Bac 
his nutorta Viiae 6* MortL 
the Tnstram Shandy con 
Horvej^s mode of inquiry v 
Nov OrCTnum But It mu: 
ical work savours much of 
Edit, 


wch I guesse he made use of for warmth's sake, 
and tooke care of her m his wdl, as also of his man 
servant ”] (This passage occurs m Aubrey’s ac- 
count and IS the only passage omitted m the re- 
pnnt which does not even credit Aubrey with 
havmg wntten the entire biography The account 
appears in vol II, Part II, p 381 of Aubrey’s 
book ) For twenty years before he dyed, he took 
no manner of care about his worldly concerns, but 
his brother Ehab, who was a very wise and pru- 
dent manager, ordered all not only faithfully, but 
better than he could have done for himselfe He 
was, as all the rest of the brothers, very cholenque, 
and m his younger days wore a dagger (as the 
fashion then was, nay I remember my old school- 
master, Mr Latimer, at seventy, wore a dudgeon, 
with a knife and bodkm, as also my old grand- 
father, Lyte, and alderman Whitson, of Bnstowe, 
wch I suppose was the common fashion m their 
young dayes,) but this Dr would be apt to drawe 
out his dagger upon every shght occasion 

He was not tall, but of the lowest stature, round 
faced, ohvaster (like wainscott) complexion, httle 
eie, round, very black fuU of spirit, his haire was 
black as a raven, but qmte white twenty years be- 
fore he dyed 

I first sawe him at Oxford, 1642, after EdgehiU 
fight, but was then too young to acquamted with 
so great a doctor I remember he came severall 
tunes to our Coll (Trm ) to George Bathurst, 
B D who had a hen to hatch egges in his cham- 
ber, which they dayly opened to see the progress 
and way of generation I had not the honour to be 
acquainted (with) him till 1651, bemg my cos 
Montague’s physitian and fnend I was at that 
tune bound for Italy, (but to my great gnef dis- 
suaded by my mother’s importunity) He was 
very commumcative and wilhng to mstruct any 
that were modest and respectfull to him And m 
order to my journey, dictated to me what to see, 
what company to keep, what bookes to read, how 
to manage my studyes, in short, he bid me go to 
the fountame head, and read Anstotle, Cicero, 
Avicenna, and did call the neotenques s t 
breeches He wrote a very bad hand, which with 
use I could pretty well read I have heard him 
say, that after his booke of the Circulation of the 
Blood came out, he fell mightily in his practice, 
and ’twas believed by the vulgar, that he was 
crack-brained, and all the physitians were against 
his opinion, and envyed him, with much adoe at 
last in about twenty or thirty yeares time, it was 
received m all the umversities in the world, and, as 
Mr Hobbes sayes m his book, “De Corpore,” he 
ts the only man, perhaps, that ever lived to see hts 
ownc doctrine established in his life-time 
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He Qfldeftlood Gredt and Latin pretty weD bet 
¥»• no critique, tnd he wrote very oid Latin. Tbe 
Qrcaitiu Sacguloli wu u I t«W It, doenc into 
Latin by Sir Georfe Ent, u alio hb booke de Gen 
narione Aninalium, but a little booke In ixma 
■rainft Riokn (I thinke) wherein be makes out 
hi* doctrine dearer wai writt by hboseife, and 
that u I take It, at Orford 

UbMaj K. Cha, I gavrUffl the vardeoahtpof 
ilertoQ CoQedfe u a reward for hk service, wit 
the times suffer^ him not to recebt or cn^c^ anv 
benefit bj It 

lie was pht-ntran and a great faroariie ol tbe 
Lord High 'NlarahaB of England Tbo Howard 
Eari of Arundel and Surrev with wbom he trar 
eDed ■■ hk phjiltlan In hk ambaasade lo the 

Emper or at Wona. Aa Dni i6t- Mr 

Hollar (who wa* then one of hk erceUcocle a gen 
tkmen) told me, that In hk vm ge be vould itOl 
be making ol excunkm into tbe wooda, making 
obamitl^ ol iiraoR trees and pknu, emrtfas, 
and aoeoetirttes nxe to be toat So tbat m> 
Lcrd Ambaaaodor wookl be reaJl> angry witb bin 
for thau vaa not oujv danger a/ tUera but ajao 
of wQd besau. 

He vaamneh and often troubled with tbe govte 
and hk wav of cute vaa thus be would tha sitt 
witb hk knes bare, if it were frost, on the kxk of 
rj-a-v^iTMi bouae fiutt them into a payie of water 
UU he was almost dead with cold and betake bln 
aelfe to hk itowe and so cwaa gone. 

He was hott beaded, sod hk thooghu worilag 
would man> rimes keep him frocn tleeptng he tola 
toe that tlM hk way waa, to rke out at lus bed 
sod walke about hk chamber In hk shirt, till he 
was pretty coole Lt. tffl he began to have a horroc 
and then retnroe lo hk bed, and sleep very ccan- 
fortablr I remember be was wool to drinke 
coflee which he and his brother Efiab did before 
coriee houses were in fashion In Looden. 

All hk profesrioo would aUowe him to be an ei 
cdlent anato&kt, bat I never heard any that 
admired hk therapealiqne wt> I knew aevcral 
praclitiooeT* In tin* towne (Loodoo) that would 
not hasu rivm id fer ooe of hk b(E* and that 
m«n couiu hardly IcU bj ooe of hk bOk what be 
did aime at 


Hcdidnotcareforchymistr^ andwaswtolto 
speak against them with uiKiervilQt 

It k now fitt. and but Just, that I should en- 
doTourloDndccchetbewwidlnaicandaJl t^t 
I find stroo^ mooes of Mo wdi. I have loett 
anmogil socoe learned juung men rix. that he 
made hlnaclfe away to putt Mnarife out of hk 
paloe by opium not but that, had be kboortd 
ondei gnat pames, be bad been rtadit enoogh I 
have doone It, I doc not deUY that it was nc* ar 
cenSng to hk principle* upoo certain to 

but tbe manner of hk chTfaw was resfly 

and bona fide tlma, viz. tbe moramg c3 hk death, 
about teao dock, bewent tospcaie aedfeuodke 
had the dead pakev In hk tougoe, then be sa e 
what was to become of him, be knew there s»i 
then DO hopes of hk recovery ao presesliy sends 
for hk voungnepbews tocomeup tobim t wbeas 
be gWts out hk watch,** to anotbei nother re 

roembnutce &C. made sign t Sambrokt. 

hk apothecary In Dhck-frytn, to lett him bloou 
b (he toorue, iridcb <bd Uttk or no good and so 
be ended ok dayt*. Hk puacticc was nof my 
great townrtk hk btter od, be declined IL nnksae 
lo a apedsJJ friend -—-eg tar Larb nosbnd, 
wdM h^ a cancer La her breast, wMcn be did cat 
of and seared but at List tbe dyed of IL 
Be rede cci bonebed with a foot-doath to 
vkht hk periests, hk man foOowbg cb fo^ ss 
tbe fashloc then was, wth. was verr decent, ocm 
(Tulte discootbDed Tbe judges rode ako adth 
(bar fcio«loatbea to I> estmiroter hsQ, wch. cod 
ed St tbe death of Sir Rob. Hvdt, Lord Ou 
lattice. Aolh. E. of Shaft, would have rtrbed 
(Itj but lereril of the judga being old and HI 
boreesnen would not sgree t it Tbe tcandil 
aferesaid k from Sir Chaiie* Scaibcreugh ©r 
mg* that be had towards hi* latter end iprtpsrs- 
tka of ccrern, and I know not whst, wbldi be 
kept In nk study to lake, If occaiioo ibceld 
acne to putt hna out of hapalDe and which ^ 
Charles peomked to give him thi* I beDeiT to be 
true but do oof at Si believe that be resUr 
give It him Tbe pakev did grvr Mm an easw 
pasaeport. 
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T he recent volume of 257 pages by Jean Obver 
entitled Architecture of the Ktdney i« Chrome 
Bright’s Disease’- is beautifully printed and 
illustrated on a semi gloss paper The work is well 
seasoned because of the author’s long collaboration 
with the renal student, Dr Thomas Addis The first 
plate IS a microdissection of a lobule of the normal 
adult kidney and the next 8 pages are given to a 
discussion of the methods and technique used in 
prepanng the matenal 

The following chapter presents new and detailed 
measurements of the unit of renal function which 
show that proximal tubule “hjqiertrophy” may re- 
sult in doubling the length of this portion and increas 
mg its volume by 5, so that a single hypertrophied 
proximal tubule may "equal in size or, m the dis- 
eased organ, take the place of ten normal umts ” 
Atrophy of the rest of the unit is variable Capacity 
of function may be compared with this combined 
atrophy and hypertrophy However, evidence is 
presented which shows that m terminal Bnght’s 
disease the blood supply is shunted around the 
glomerulus to the constantly developing proximal 
convoluted tubules, and that these tubules have 
the ability “to take over the function of the de- 
stroyed glomeruh ’’ With regard to these proximal 
tubules “even when they themselves are at last dis- 
rupted, their remaining portions persist and main- 
tain structural charactenstics that present evidence 
of progressive growth and active vitality ’’ Further 
work IS needed to evaluate these important observa- 
tions The suggested specific function of various 
parts of the tubule indicated by Dr Oliver’s work 
should offer a fertile field because of the increasing 
clmical evidence of specific mmeral metabobc fac- 
tors which so greatly alter the clinical and thera 
peutic problems met by the physician The author’s 
dissections and models demonstrate the difficulty 
and often misleadmg appearance of the end-stage 
cystic tubule residuals brought about by scar tissue 
and collagenous material when studied by the 
ordinary microscopic section 

This volume stands not only as a compliment to 
Dr Oliver but is a tnbute also to patience and to 
research by new methods into the field of pathologi- 
cal physiology which are so urgently needed 

Hebbert Barker 

T he author has correlated an enormous mass of 
matenal in Operative Orthopedics^ that would re 
quire a great deal of time and effort on the part of 

’ ARCTITECTyBE OF THE EjdNET Hi CfTFOUIC BkICHT 6 DISEASE Bs 

Jeatj^uver New \ork, and London Paul B Hoeber Inc 1030 
•CfrEiA^ OsraoPEmcs By WHUis C OunpbeU il D SU Louis 
The C, V Moaby Co 1939 


the individual doctor Campbell has shown conser- 
vatism and mature judgment, he knows what to 
expect from non-operative treatment and appre- 
ciates the virtues and limitations of conservative 
care The selection of material, its assembly, and 
composition are highly recommended 

He discusses the physiology and pathological 
changes that occur in bones and joints and their 
related structures His chapters on surgical tech- 
nique and surgical approaches are among the high- 
lights of the book, his discussions of pyogenic and 
arthritic infections and osteomyelitis are well done 
The sections on congenital anomalies, static and 
postural defects, neurological affections, and dis- 
turbances of muscles, tendons, and bursie are well 
worth reading There is also a section on arth- 
rodesing operations 

I have, however, left 3 of the outstanding sections 
for the last, viz , arthroplasty, traumatic conditions, 
and tumors The author is a pioneer in the subject 
of arthroplasty and much of his work is standard 
His contributions to the subjects of internal fixation, 
the treatment of malunion and non-union of frac- 
tures are generally accepted Campbell’s relatively 
vast expenence in bone tumors makes his contribu- 
tion worthy of senous consideration He has always 
CO operated with the Bone Tumor Registry of the 
American College of Surgeons 

The cost of the book is more than balanced by its 
value It marks a real advance The author accom- 
plished what he started out to do It is a big job 
well done, and could be accompbshed only with a 
full time staff such as Campbell has, including 
Speed, Boyd, and Smith medically and Ingram and 
Summers artistically 

The publishers of books of this type should be 
encouraged Philip Lewin 

I N a 236 page monograph entitled Peripheral Eox- 
ciilar Diseases f CoUens and Wilensky cover bnefly 
the present day knowledge of the signs and symp- 
toms and the treatment of the commoner penpheral 
artenal disturbances as artenosclerosis, thrombo- 
angiitis obliterans, and Raynaud’s syndrome It is 
a well written book as far as it goes, but unfortu- 
nately the authors mention the less common penph- 
eral artenal disturbances only very bnefly, and 
such important subjects as artenal aneunsms and 
arteriovenous fistulas are not discussed The venous 
and lymphatic disturbances of the extremities are 
not mentioned 
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TIm book b dirided let pom onJUomy ml 
DbeoaU b dbesned io tb« 6 m put 
mJ tf«tm«U In the *ea»d port of ibe boot Tbe 
xrko* dbcDoctic IgoioadtymptomsLredetcTlbod 
Tcry ckvl> but tb« pbjilokiclad interr^vUtkii cd 
tfnnc of the diagnooUc toti u not de 

qiutofy AQ the kooitD tiunpentrt tacoaum lueti 
(oc pertpborol irttsUl dbt'aihmm m deicribcd. 
The book b et>y to read titd «><-». u ^ ^ to 
tboM nnactpialoted wftk pertpbetai artnUJ (U»tcrb< 
*o«j Sutra. Pmat 


T he littb cdltioe d Tahie] J Art f Anty- 

IkoM b a 4A3 amply TSostrijlcd, wtQ 
bouid volgTac. The book has been chanced frean 
(is penr lo os in many aayi. Chaptto de- 

voted to c^ckpropute and t tl^ carbon dioxide 
techniqixe and dbcctiloea lnda<Qnc divinyl etber 
bcQva and the art of ki7ircoacap> and intabatloii 
bdp to brine the riJuaie up t date. 

The uthtf presents faMyOKBprefa^Btreceureay 
of the aobject and Indndes the cbsaificatkck. f^T 
acltrbtic UfU, and technique of admlrdAnthm cf 
the varioQS cmniaaniv csed and naner anenhetk 
acents. Sobiecti whKh are laUszatebr mooted 
vith cu «hkh Bia be comidered a part of aoeathol 
olo^, aoch u nxyin therapy or the phyaMoflcil 
anJlneoratkai hub of a ne u hat a, are sot dlscniaed. 

There are ^aoepasdes in thr pafinc of the index 
Uboktloct, and referencei to rarim paces In the 
hook axe Incocreet. Apnrentiv tbcM hm ooe bees 
chan^ Cram the prevaoea etStloa. 

It B noted that thonfh mneh of the aaterUl b 
de a t en tary tboe U mctkal aspect to the book 
wfajeh only a man vbo has cbm ouny rears to the 
speebUy conid cna ve y kUat Kaar 


'T'TIE fToQpfnc of all aderoafne therapy in one 
'k vofum U a rood Idea, for in a aeosa it b aO tlial' 
Ur aadthboTK book, 5 (weM| Tio^yT hlb real 
place on the sbeii cd any phytklsa bo b at aB 
Int el r at ed in the treatment of these coodltlona. 

The Kctloa ott the bjectioa treatment of Lcrul a 
b by iai tlm best and mow thoTouab part of the 
•tn Dr Bratrod has cowed U vrU a^ m dataih 
and >-rt It Is not too verbose. The aoatomknl draw 
mgs and charts show tha anat my to clearly that 
th study any pbyskiao sboatld clearly andmUnd 
jmt shat the th<w b tryioc to da This (afetber 
Oh tbt chapter on trrhaurge makes tha vozk 
ppesj wry tmpfe indeed. lie bebeves tha proper 
fitimcand eannctf tha imnb the most intpctsm 
uncle f«nr in the socressla] treatment of brnita 
The pathotoc^ atndjes are very tbarooefa and 
dearly show the resnhs of the la;ecUcoa wfas^ seam 
t b« coochtsbra oi the cood reroHs t beobtaincd. 
Tha ruhject cf sotetioes osed b cD co ver ed and 




the utber (eaves no dwbt as to ^ wlat ba ifch'tt 
ahoot eadi aoIutloQ. He dearty stales that be tre 
fen tha proGferof T spedsJ for tka nreal i-Mt . 

Tbe chapter n the ln)etj loo treataem e< hydro- 
celc b coodsc and yet the snbject b aefl corered. 
Dr Hock has md u shapte but has empkasbed tha 
Important pcfnu <i care and atieatio« to .w^n. 
Qe prden tbs oe cf qublna prtparilkia lev tkh 
work, lloaever be did not tniSoeuty 
the Impoctaoce of the tlcbt. aQ daiUc summery lor 
the hm faw days munadbteiy fcBovlac tbs 
treatment. 

Part lb davoted to tbe treatment of varicose 
vdas. The same space b fivea thb sohied as b 
aDotled tba treatment of bei^ Tba sob^ b weO 
co v er ed and takes cn aB pbasss. Dr SbeOy has 
made a moat thocoaih ravi^ of tba Gteratnrs ud 
baafoBowed happy ndddie crennd throaibsol the 
wtrk. He b coosa v ali TS and yet tboroM h . T^ 
chapter oa preliminary licslioa b food, tas drav 
incs an ab<m ti» avertee, and bb rtfsnncs ladex 
b very crenpkete. 

Thm are repaecs oe the Injectloo treatmrrt of 
bemonhcfds. Tnaaathxinakaapfeafocthsbbe 
tioo of only Internal oncosnpllcatcd bcsscnMck 
The anatomy and mhtyniocy are beWly bat ada- 
(paatdy oothoed. Thesa must ba asdastood befort 
injeccioa therapy b osed. TV artboc states that 
so per rat d csm seen represent Bnfiwnjfsntid 
uUtr^ bemvrtMfds ah^ are ndtihie Icr sbker 
Injeakn or s a r emy Thb firm b Ugh far ihew 
eases which ire ratahb fat sue. 

tmtalnisi pbestJ are pstfu ted and sf 
eoarae oijy Lstenal hemorrhoids can be b}«tid. 
The exact tethniqnee, aofntiaas osed and recnas. 
Banded an dbenisad. Ree m reoca b more ewa- 
Doo after islecthm than foBowinx sarffl? 

Tbe sob}ert b well oothned antfeoreed and aiy 
ooe interested in tba injection treatment of hrraor 
thoids cannot hot be aided by rvadias and stvfytsc 
Udi artida. H ailcfaxmaa. 


T he oaOectioa of betms by Lericbe, eirtWed 
r*s S’wfcry s^ f fa b an aposkfao of tV 

antbor' coocetiinn of pain fathoed frtan tieslM 
of pain m Ibe dime, thrt Is, ^hvlfic pain BotlttJle 
attempt b made t erpfain the ptriiciiacy « pare 
bv erperiment or cetpted tbecaei, and lbs 
addom leeb tailed poo to mstify kis Ideas ia the 
hcht of arch tbeooes. ^ctush ihebookH mra 
meat to an Wfe 6 e, tinea t deab prinapaSr 
with tha soicw^ of ths sytnpatbetic oerrous iy*M 
■ mt iba riinirat reislioeiliJp tf these aerres to 
Uch has loog been pro/rasfcsul lore of lb* saUw 
Aa pointed oat by tbe traaslitor many « w 
views let forth are rwolstwcarv many are ea^r 
unaccepted b today 
readme tV book, ons onaot Vt V 
ufreoLnett bytVmtbor* booesty and sioctrtiy 

Um— TteaCOM awWO wj* 
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and by his ready admission of certam failures 
Agreemg or not with the many bold statements, the 
reader must admit that the book is provocative of 
thought, that its logic is generally good, and that 
there must be some merit m the methods which have 
produced favorable results in such a large number 
of patients The style is free, informal, almost con- 
versational at times, aphonsms are to be found, and, 
unfortunately, the author in places becomes plati- 
tudinous For a translated work, it seems apparent 
that the onginal style has been unusually well pre- 
served and brought over into English 

The book is over 500 pages long and deals with 
practicaEy every sort of pain Facial neuralgia, 
causalgia, the pains of amputation stumps, nerve 
injuries, and various vasoconstrictive diseases, the 
pain of angina pectoris, and several other pain 
entities are considered Most of these subjects are 
covered with a discussion of existing theories as to 
cause, the experimental data at hand (which is often 
incomplete) the r61e of the sympathetic nervous 
system, the operative attack, and a minimum of 
illustrative case reports To Lenche there are 2 
general kinds of pain the pain of the cerebrospinal 
type, fixed, locabzed, and anatomical in limit, and 
the pam of the sympathetic type, diffuse, spreading, 
vague, and closely related to emotional states A 
purely sympathetic pain may be controlled by the 
proper measures aimed directly at the sympathetics, 
also, the cerebrospinal type of pain may in many 
instances be cured or alleviated by novocainization 
or ablation of the appropnate sympathetic ganglion 

The chapter on tngeminal neuralgia is particu- 
larly stimulating Lenche defies anyone to show that 
artenosderosis, hypertension, diabetes, artenal com- 
pression of the root (Dandy), or other simple me- 
chanical devices are the actual causes of this pain 
syndrome His expenences with it have been much 
the same as those of other large chnics Like most 
investigators, he is at a loss to name its cause, like 
most neurological surgeons he prefers to section 
the root by way of a subtemporal approach, and, as 
many others, he sees postoperative facial weakness, 
keratitis, and facial vesicular eruptions in some of 
his patients 

Lenche is very defimte in the apphcation of his 
beliefs regarding visceral pain to the surgical treat- 
ment thereof He believes visceral pain to be an 
actual fact He is impressed by the individual data 
furnished by Francois Franck, Kiss, and CoUm, and 
he frankly disbelieves the theones explanatory of 
referred pain propounded by Mackenzie He has 
treated 27 cases of angina pectons surgically with 
generally satisfactory results His aim is (r) to 
interrupt the imtial vasoconstnctor reflex, (2) to 
estabhsh a regimen of coronary vasodilatation, and 
(3) to reduce cardiac activity To do this he excises 


or infiltrates with novocain the left stellate ganglion, 
a procedure which he holds to be anatomically 
correct 

The uses of penartenal sympathectomy, ganglion 
excision, ganghon novocaimzation, presacral neurec- 
tomy, etc , if not entirely onginal with Lenche, 
certainly find in him a leading exponent The in- 
vestigation of pam has been to him a hobby Dis- 
content with the use of “makeshifts” in the treat- 
ment of pain, he is sincerely satisfied mth the effec- 
tiveness of his sympathetic surgery, though he ad- 
mits it is no panacea, and he will remain firm in his 
trust in it as long as his clinical results justify such 
a stand, in spite of the thunder of all the physiolo- 
gists in disagreement John Martin 


D r HAUSER’S Diseases of the Foof^ is not a 
book on acquired deformities and strains of the 
foot, but is a broad treatise of 472 pages which at- 
tempts to cover most of the known conditions which 
affect human feet There is a short description of 
the anatomy and physiology of the foot, followed by 
chapters on shoes, hygiene, and general care of the 
feet with instructions for correct walking and stand- 
ing This IS followed by a chapter on various types 
of flat feet with the treatment which the author 
recommends and includes the types of arch supports 
which he prefers This is foUowed by acquired and 
congenital deformities of the toes with descnptions 
of the surgical operations which are usually used to 
correct them There is a good chapter on accessory 
tarsal bones and another on circulatory disturbances 
of the foot and ankle 

Included in the book are chapters of various 
sprains of the foot and ankle, on fractures and dis- 
locations of vanous bones of the foot and ankle, 
and on diseases of the nerves of the foot The book 
also includes a chapter on the usual deformities of 
the foot which occur as a result of pohomyelitis and 
on congenital club foot The vanous skin diseases 
which may affect the foot are also descnbed and the 
accepted form of treatment for each is recommended 
FinaUy, there is a section which deals with the 
changes in the foot due to chronic arthritis 

On the whole, this is a book which will appeal to 
the man in general practice rather than to the spe 
ciahst, because it covers such a ivide field that no 
single subject can be treated exhaustively However, 
I think that it fills a definite need and is a book which 
can be recommended to those who wish information 
on diseases, injunes, or deformities of the foot Its 
value IS accentuated by references to the literature 
which are placed at the end of each of the 30 chap- 

J Albert Key 


‘Pisj^isor theFoot ByEnulD W Hauser MS MD IVith a 
foreword ^ Sumner L Koch M D Pbaadelphia and London W B 
oAUnders Co 1939 
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CONTROLLED FLUID THERAPY 
With Hematocrit, Specific Gravitv, and Plasma Protein Determinations 

CHARLES R DREW, M D , C M , JOHN SCUDDER, M O , E A C S , and 
JEAN PAPPS, M D , Ntiv Ii ork, Ncnv ork 


W ITH the increasing consciousness 
of the importance of fluids has 
come an increasing demand for 
more rapid, accurate, objective 
methods of determining the fluid require- 
ments of aculelj ill patients and for maintain- 
ing nater balance when once established 
We have found that 4 relativel}’' simple tests 
give much useful information concerning the 
state of hydration in seriously ill surgical pa- 
tients (26) These are (i) Determination of 
the percentage of cells in venous blood bj' 
means of a hematocrit, (2) determination of 
the speafic gravity of the whole blood, (3) 
determination of the specific gravity of the 
plasma, and (4) calculation of the plasma pro- 
tein content by means of a simple formula 
The ment of these combined tests lies in the 
speed with which they can be done, the accu- 
racy with which results can be reproduced, the 
small amount of equipment necessary, and 
the ease with which the technique may be 
mastered 

The danger lies in attempting to interpret 
these findings without a clear clinical picture 
of the patient This approach to a difficult 
problem is presented as an aid to, not as a 

‘^'"■8’“' Pathologj of Columbia 

mMU.Tt Surgeons and the Depart 

meat ot Surgery of the RresbyUnan Hospital * 


substitute for, alreadj' well established, diag- 
nostic procedures 

The opinions expressed here have grown out 
of 3 years’ experience Because of the numer- 
ous requests as to both methods and interpre- 
tation (27, 28), each of the tests wll be 
considered separately m some detail 

Tire HEMATOCRIT 

In 1885, Professor BIix presented at Upsala 
the first “haematoknt ” It w'as modeled after 
the “laktoknt” used in the dairy'’ industry 
Employing this method, Hedin, m 1891, re- 
ported an average cell volume for adult males 
to be 48 o per cent, and for adult females, 
43 3 per cent In the next 10 years there 
were many modifications Capps, in 1903, 
introduced this work to America 

Haden (ii), in 1923, popularized the large 
hematocrit tube in contradistinction to the 
capillary type and stressed the importance of 
using isotonic solutions of the various anti- 
coagulants Van Allen, m 1925, published 
a comprehensive r6sum6 on the hematocrit 
method in expcnmental work Wmtrobe and 
Miller then introduced a 4 cubic centimeter 
graduate tube, made from a Mohr pipette, 
they employed potassium oxalate as the anti- 
coagulant and allowed 6 7 per cent for cell 
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•tdnttgc TIk pubUatiDD of Hidca (n) in 
1930 3 i vcrv conipltte »nd for fortlitr dcUfl* 
till artkJe h recomiiwiidcd. 

In 1929, Sanford and Manth ZDodificd the 
Harden hematocrit. It u thii tube which we 
prefer becatae {t can be tpun m any routine 
UbcjTSVDTy centrilofc, can be cleaned ea^> 
and beln j made of b^vy ^ajc^ lu durability 
U enhan^d- 

4 HUi»api}aiti Heparin u the anticoagulant 
rccoDimeoded for bcmatocrit determlnatioQS 
(8) It U an actl\'e fraetkm of the naturally 
oomning antkoagolant which wa< first Iso- 
lated in Howell a laboratory bv McLean in 
1916 The heparin now emplo^'ed b the aodl- 
um salt as prepared in the Connaught Ladtora 
tonea of Toronto Unirmit> Cimada. One 
mflUgTam of the powder is lufEaent anti 
coagolant for tbe blood in a Sanford Mtgath 
hezutooit tnbe. 

Dtfrtilfiu Jtr UU t W / tW ifmat- 
taiL Draw blooa fnxn vela »Ilh sterile dry 
sTriafeslthoet the use oft tauraPtoet If possible or 
1/ a touRdqaet h ase<l, relase It tod nU a monts 
for blood to r eilt ' ira ltte before drt bia the taaiple 
(jcsdv (atrod c« {tdbi J t b cabte ceoUj&etm 
isto Saaiord-Msfalh hematocrit tobe cntaioiDa 
tbe proper toooat of beptria. Avoid tlr bubbles. 

c G«tly Lorsrt the robe two or three rime* 1 
ma tbe bkiod mtb (be atkoaiulaat 

<. Cort srith robber stopper (no-atr No. j) cooo 
terbaUnn aodipui cetitof eefot bourat 500 
tevotadoas suout (la eat ery ea cy cases 5 mlnotea 
B cofiickat) 

3 Record tha level of cells and the level of total 
blood sample. 

6 T detcnnloe cell rolom dl aie tbe celU W 
tbe total roliune. I aortaa] blood the ahlte crib 
form fa*t thin layer oa lop of the red eeO* asd ( 
b oat socth- bQe to (tempt differeotsaiiaa I 
severe lafectlora bow«%‘cr nanaftr aasocsaled with 
socjc depee of anemts its ortb-ubtle to locasare 
Iba cell voinHie of tbt ervthrocytes and leucocytes 
separately by dividhia tbe volumes of each by tbe 
total blck^ s^nme m tb sampte 

j llaDolytls Id tbe plasma u loast often caaaed 
byriwaseofarrr yrt ft aod lew often by too 
ritorotu Tbs prescoce of thm fil^cnt 

extendlaf fiotn bottom of the merdscoi ( top of 
the criU ttdkates fibnaofeo dbria otlxtcirc due 
rither to lnsa£dcnt asbcosfulant or incnaDpicl 
mirinr It decreases the cell volome tocoeahat and 
speoSe gravity deterreinatioBs, but 
I'tftfluT b il fTiiftran t foc dJH^ poTposea 

Nfrwtai rofwj (Fig. i') Tbe iwmial cell 
Toltnnc Taiues for tbe male range between 42 


and 50 per cent, tbe arnage being ipprcnf- 

niately46 while those for a female hasTimije 

W to 43 per cent, with an amage c< 41, 
mcinc otAvuT 

Tbe eariieat investigator of blood specific 
gravitj sras Robert Boyle wbj. In t61*, 
showed that both tenun and whde <4^ 
were heavier than inter Jorin, In 1719, 
measured their weights more accorately 
reported the specific grartty of the Ifood at 
1 053 and that of tlw scrum as ijiya Sir 
John Davy la 1S39, etc term bwd bv pyoom- 
etiy the specific gravity of the wijole biood 
and mjofed freeiy from the earlier work of 
John Hon ter who showed that specific gravity 
was high in tbe morning bl^ In infamtaa- 
tion, a^ high in dehydratkxL 

Roy Id 1B&4 reported a sospUfied mrtJ»d 
of wdgbtog Wood. E. IJoyd Jones (16 :?) Id 
1887 and utter in 1891 naed this method sad 
pomisbed obaervatk^ which are stiQ of oct 
standing iwloe for specific gravity detemdoa 
tfcgtf in 00th health and disease. 

Hunffimcblag CDcnpfled a vtrj cais]:fete 
summary and lotroducrd the nse of bnxoi 
and chlmfoRD as a modification of the Eoy 
meibod. Sbemngloo and Copeman observed 
that a faQ In bfood p r e ssur e during a kog 
cjpenioenl or opentkai was acaespaaied ^ 
a fall in spedfic gravity of vtoocs blood 
faetoonhage was followed b> a rapid fall 

while TasocnostiKticm as seen m sboci canwd 
an early ri* in the specific gravity of pe 
ripheral blood. Rogers shewed the value 0/ 
tlu^ tests in treating the aeveie dchydralioa 
of cholera. 

In 1924 Barbour and Hgrofltnn (a 3, 4) 
presented # means for determining the specific 
gravity of body fluids which chminitcd mani 
disadvantages of tbe older methods (Fig *) 
The pnndple based on Stokes law takes ad- 
vantage of the faa that the tfaue reomred for 
a drep of known volume to fall a fixed di>lat^ 
through an Imtnisdbie fluid b governed by 
the densit> of the drop and other 
os tcmpefalurc. which can be cooUoOed 
easily It been shown that differences w 
o 2 of I per cent la wdgftt arc deni«wtr^« 
aod ib«t ipecific giartttts may be reproduert 
with an accurao of o 000: 
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pressure m rubber tube and, therefore, a rebound 
suction action occurs at release Relieve all tension 
before drop is released (5) Currents in the dropping 
tube due to rapidly changing temperature on one 
side of the water jacket, e g , that caused by openmg 
a window or lighting a burner near the apparatus 
(6) Air bubble or particle of solid material (7) Poor 
reaction time in using stop vatch A stop watch 
stand* will aid in accurate timing (8) Incomplete 
mixture of the bromobenzene vjdene solution causing 
varjung rates of speed in the falling drop (9) Gross 
differences in temperature between bromobenzene 
mixture and plasma These are minor technical de 
tails which are quickly mastered but which in the 
beginnmg give trouble 

Dclerminalion of the specific gravity i To calcu- 
late the apparent density difference between the 
blood and the mixture through which it falls, insert a 
pm on the temperature scale (Fig 3) at the tempera- 
ture of the water bath and with a thread cross the 
“falling time” scale at the figure given by the stop 
watch The thread will cross the “apparent density 
difference” Ime at a point which gives the difference 
in density 

2 Calculate the apparent density difference be- 
tween the standard and the bromobenzene xylene 
mixture m a similar manner 

3 Calculate the true density difference between 
the blood and the standard by subtracting the lesser 
figure from the greater 

4 Correct for temperature by subtracting from 
the specific gravity of the standard o 0001 for each 
a degrees’ change in temperature above 20 degrees C 
and by adding o 0001 for every 2 degrees below 20 
degrees C 

5 If the blood falls faster than the standard, it is 
heavier, therefore, the true density difference is 
added to the corrected specific gravity of the stand- 
ard If the blood falls slower than the standard, it is 
lighter, therefore, the true density difference is sub- 
tracted 

Example 

Specific gravity of standard i 0550 
Correction for temperature of 

22° C — o 0001 

Corrected specific gravity of 
standard i 0549 

Falbng time of blood 21 5 secs 

Apparent density difference 00115 

Falling time of standard 27 5 secs 
Apparent density difference o 0086 

True density difference 

o 0115— o 0086 o 0029 
Specific gravity of blood 10578 

This whole procedure can be earned out in about 
2 minutes This cannot be used to determine pro- 
tems While the proteins do contribute to the spe- 
cific gravity of whole blood, the red blood cells and 

>M»y be obuuned Jrom A. R. and J E Mtj Und, New York City 


their hemoglobin content are more significant be- 
cause of their greater w'eight 

Specific gravity of plasma The steps for determining 
specific gravity of plasma are exactly the same as 
those desenbed for whole blood, except that 2 drops 
are used from each pipette and No 3 standard (spe- 
cific gravity i 0268) The determination is easier 
because there is no tendency toward coagulation 
For heavj' plasma tube Pi is used (specific gravity 
I 0230), for lighter plasma tube Pj (specific gravity 
I 0130) Again the falling time of the plasma is 
checked against the falling time of the standard and 
the true density difference is added or subtracted to 
ihe corrected specific gravity of the standard 

It IS this plasma speafic gravity from which 
the protems are calculated It is the plasma 
specific gravity test which is routmely done on 
all pre-operative cases, the whole blood spe- 
cific gravity is determined only m those cases 
m which difficulty is anticipated or when the 
course of the patient is bemg followed at the 
bedside dunng emergency treatment 

PROTEmS 

In 1927, Atchley and Benedict, after a 
careful study of the electrolyte distnbution in 
a case of severe mtestinal obstruction, sug- 
gested that a sunple determination of serum 
protein content might be the best aid m fol- 
lowing the degree of dehydration and treat- 
ment 

In 1929, Moore and Van Slyke showed that 
there is a constant relationslup between the 
specific gravity of the serum or plasma and 
the protem content For plasma they ex- 
pressed this relationship by the formula 
P = 343(G— I 0070), m which P equals the 
grams of protem per 100 cubic centimeters of 
plasma and G equals the specific gravity of 
the plasma This work was done on human 
plasma and the maximum deviation was 
found to be o 6 gram per cent 
Weech, Reeves, and Goettsch, in 1936, 
checked the work of Moore and Van Slyke 
In their studies specific gravities were deter- 
mmed by pycnometry and nitrogen detemu- 
nations by the micro-Kjeldahl method Then- 
formula for plasma was given as P=34oi 
(G— 100687) io 103 It IS this formula which 
we have routmely used 
We have rechecked Weech’s formulas for 
both serum and plasma usmg a series of un- 
selected clmical cases, and have found it to be 
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Coteaia KaiU biood kM. Ha9artti«c« dm pic 
tiu« of ittadiij USIsf hnutoctb mdnf wd enimtt 
pntma hm. 

Co/Mitoi. n Ata ud pcoteia to* Tkb b tb* picture ■> 
ctenKtcrbUc of mrrn bum, U aOdi^ bw dme* bi 
nt ^iCifcd FrpW dccTV i i ptur cd anmbm dS pcri- 
tuoitb, ud pctta U btohufrOB) dke bmef 

Cobxna 4. loM <rlth a t tak. RekCm b y ptT' 

mMoBank t> iba protM e< MCoBdny uctEib a/ dmck 
OkeMb furtjr rdabk tadn a/ ibi drfTM of dtbjdimtm. 

Cabm 5 \oesik isd «siae« AB T&bm are beio« tb* 
McnM Wbm pT’Hsixa tndi e noca^ t naoB ri 
fton frvni per ctnt (aactbMMi diftxtbuca rcktarf to 
vxm cncrt«at <d tbi (a«ae mAj b« erpvctcd Ikb be 
bw 50, tneedem omS^Mpenawi 


very accurate wben the protdn pcrcenUi|;p*> 
as calculated Irom the ^cdfic gr»>ntv deter 
mlflitioni acre checked b\ the >UiHlard 
micro-K>ekUJil caethcxifciToitroscndeteniiina 


tion.* Comparing the mean average between 
the (Jetennlned and caknlatcd pmltln ■whtj 
fa one aetiei, ire found that the dISerence 
amounted to ±ai6 gram per cent oe i j per 
cent. 

The csjence of the rdatioaahfa h that 
pfajma, compJetcly free of protrinhu a ipe* 
effic gravity of aiout ixioW; Only ratlin 
Ur^c change# m the *alt amtent of the blood 
epeet thb conitant- 'ITic factor of 340 i tncG 
catea that for each facreaie cf i gram per cent 
of protein the ipedfic gravit) riae* or 
x>oap4 in other irordi, each increate m tfa 
apeafic gravity of 0.0001 fadkatca ojsj pia 
per cent mcreaie fa protefa- 

By lids method the total proteia content 
valuea ait open to question fa several tjpo of 
case# that hatT come to Ughtao far Theyarc 
groaa henxJj-sif, se^vre diabetes, h>‘percbofe 
sterofemia, gioes liperola, and txauiva bfH- 
nibfacmia. 

To facQjUte the raptd raJaifarioa of the 
total proteia csoleot of the plirma fttm (he 
plafinaspedhc gravity dete£mbatloDf,achJUt 
with comparaii^ raloes already worked out 
baa p rove d of aacisUnct. The folknriag b a 
coneeZEsed form of inch a chart 



EOERearrATiow of rrunv 
A fairiy definite idea of the hhloty and 
Hiniral picture of the patient should afwajs 
be aought before a final cvaluatSon of the st^ 
of Irvdratttui is made from the data given ^ 
the preodlng testa- Most Important fa ^ 
tmid toward or away from oonnal is ^udgw 
hr repeated tests and not a single •ft « 
detenninationa. Certain welJ defined pattern* 
have recurred many times fa following a large 
series of and tbe»e have pfoved of great 
aid fa the falcrpretatioo of the vihies fa anv 
specific case. 

U IW Bata) ** 

Ot Dm! Ackl>Tu 4 Or LmIbmm. 
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DREW, SCUDDER, RAPPS CONTROLLED FLUID THERAPY 


In mnple dehydraiwn (Fig 4, column i), 
whether from lack of fluid intake, diarrhea, 
excessive sweatmg, severe vomitmg, or shock 
of a psychogemc, traumatic, or postoperative 
ongm uncomphcated by hemorrhage, there is 
a rise m the cell volume, the whole blood and 
plasma specific gravity, and the plasma pro- 
tem percentage In the first 3 of these condi- 
tions, treatment consists m admmistenng 
fluids until these elevated values tend to 
approach normal In shock, however, the 
mechanism is more complicated, hence treat- 
ment, to be rational, must attempt to over- 
come first the severe artenolar and venular 
spasm, second, the capfllary paralysis and 
(Matation, and third, the great loss of arcu- 
lating blood volume Hypertonic sodium 
chloride is particularly effective m reheving 
this artenolar spasm, m decreasmg the vis- 
cosity of the blood, and m aidmg the return of 
fluid from the tissues mto arculation It 
should be used cautiously m collapse due to 
dehydration (26) Suprarenal cortical hor- 
mone (eschatm) has proved valuable m re- 
stonng capillary tone, raising the blood 
pressure, and redistnbutmg electrol3d;es To 
mamtam any gam imtiated by the sodium 
chlonde and eschatm therapy, blood transfu- 
sions are given as dictated by the findmgs on 
repeated blood studies 
In hemorrhage (Fig 4, column 2), either 
obvious or concealed, there is an immediate 
fall m the specific gravity of the whole blood 
and a drop m the cell volume as determmed 
by the hematocnt The plasma specific grav- 
ity changes are less marked (26) Even m 
severe hemorrhage, these values may not be 
abnormal due to readjustments of plasma 
protems and arculatmg volume They do not 
approach the percentage loss of cellular ele- 
ments as mdicated by the fall m whole blood 
specific gravity and Uie hematocnt 
Treatment here consists of restormg blood 
volume by transfusions It is of utmost im- 
portance m cases of shock when the patient is 
unconsaous to determme whether that shock 
IS complicated by hemorrhage or not These 
sunple tests can make this differentiation in 
the vast majority of cases 
WTien there is not only loss of fluid but loss 
of protein as well (Fig 4, column 3), there is a 


tendency for the hematocnt curve to nse 
while the protem values contmue to fall Such 
patterns are typical of severe bums, mptured 
peptic ulcers with pentomtis, and even rup- 
tured appendices with large abscess formation 
as the result of a great pounng out mto the 
pentoneal cavity of an exudate nch m protem 
In these cases, the problem of water balance 
is doubly hard The extreme hemoconcentra- 
tion and shock, if present, must be combated 
by means of adequate flmd administration, 
yet, the already lowered protem concentration 
must not be reduced to Hie edema level which 
m most patients is reached at about 5 grams 
per 100 cubic centimeters of plasma Ravdm 
and his colleagues have laid great stress on the 
part that such hypoprotememia plays m the 
maUunctionmg of tissues and organs, particu- 
larly after traumatic or operative msiflt 
Wheii acute changes take place tn chronic 
disease (Fig 4, column 4) m which there 
already exists an anemia and probably a hypo- 
protememia, any one of the ordmary tests, 
1 e , red cell count, hemoglobm, or hematocnt 
determmation, will not evaluate the true state 
of hydration A combmation of all these tests 
is necessary, m particular, the determmation 
of plasma speafic gravity A sudden water 
loss IS reflected by an increase m the weight of 
plasma before other changes become apparent 
This resultant hyperprotememia is relative 
Treatment consists m reducmg the protem 
values to approximately normal levels and 
then restormg the cellular elements of the 
blood by appropnate means 
Impending edema (Fig 4, column 5) may be 
suspected by a gradually fallmg plasma pro- 
tem level Such water loggmg of tissues is 
detrimental m any surgical condition In 
severe bums local edema causes an early 
creepmg of the tan, allowmg infection at its 
penphery In postoperative resections or 
anastomoses, the stomas become swollen and 
obstructed, the motflity of the gut is lessened, 
and the tendency for ileus mcreases A def- 
mite relationship exists between the water 
content of tissues and the healing of wounds, 
particularly in those cases m which catgut 
has been used as the suture material and its 
tensile strength is affected Repeated deter- 
mmations of the plasma protein content by an 
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coy but icairate method ajtiit In the pre 
vendoa of meb compfkttloia. 

There h do fonniJi *t present wfatcb wiD 
state In a simple manner the inunmt of flmH 
ncceasaij to rehydrate any given dehydrated 
patient, dot li there an\ rule of thumb for the 
tjpe of fluid (o be lued In ^rh «-«ca Certain 
precautio™ aeera whe e^^ In caaes of hemo- 
concentration In which the hematocrit reading 
•bow* over 6o per cent cell voltun^ it aeema 
unwise to uk large qaantltki of hypertonic 
solutions because of the danger of brin^g 
into circulation cell water wWch is rich In 
eiectnriytef defimtelv toik when present in 
the plasma in qaannUes greater than normal 
( 26 ) 

In the severdy HI there maj be a complete 
lost of the ability to utilixe fluids of an> type 
in almoat any quantities until the severe 
spasm of the p e rip heral vends b reheved 
and the conacquent return to the orealatioo 
of the sequestrated blood In the paralyaed 
peripheral ctpQlanes. 

Toe only safe way at present is to measure 
the degree of bemoenn centra tion or aitemia, 
the depee of dehydiatioo or edema, huUtute 
the therapy sugg^ed by the flodinga, follow 
the curve of progress repeated detennina 
tions, and eriJaite the state of hydratioo day 
b) day or hour by hour if need be. 

aennuar 

1 Four simple tests are presented In aome 
detail which may be used as emer g ency meas- 
ures In determining and regulatfatg the state 
of h>tiratkin of acutely HI persons. Tbev are 
(1) the determination of the ceD volume of 
iTOOus blood by means of the hematocrit 
(1) detenmnatim of the ipedfle gravity of 
the whole blood by the modifled Barbour and 
Hamilton method (3) detetmmatioo of the 
specific gravitj of the plasma (4) calculation 
0/ the proteins from the plasma ape 

dfic gravity by a simple formula. 

» By means of the data thus acquired 00c 
maj determine degrees of water loss, water 
ph» protem losa, antkipatc the onset of 
shock, differentiate shock due to simple dreu 
latoty coHapae from shock compbeated b\ 
hemorrhage detect dehiTdratlon In the pres 
cnee of anemia predict the approach ol an 


edema k\-e! of proteins, and direct treatnifiit 
more rationally for the aHeiiatloQ of iny of 
these CDodftions, 
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THE PROBLEM OF TUBERCUI OUS EMPYEMA THORACIS 

ARTHUR IL MNEBERG MD ud M ARaNOMTCH, ^LD MmBol, Cu.d, 


T uberculous cmpjTnu i* « prob- 
lem both £nxn the ptrrrfy ftoidemic 
aspect of dasrificatioQ and fnna the 
practical ainect oi treatment The 
litter hit been, ma t tfTl Is, i controveniil 
point We hive been tUmulited to review 
thh object beaiuc of the frequency with 
which we hive been faced with thu complici 
tkm and ilto on account of the rfiffU-iiliif* of 
treat men t lod the onsatltfactory reolu ob- 
tained 

In the past 30 >’ein the ate of pneumo- 
thorax has Increated greatly and with It the 
inddcnce of tuberculoui empyema. Among 
cheat tpediUxta there b agreement at to gen 
era! prmcipfca of trentmenL Uafcntiinald> 
however the general medlctl pro/ctifcm al 
tbongb undoubtedly famOJar with thete 
pnncipiea, \'ery ofta failt to apply them 
Coniei^eatly many of the patbnta are aeen 
at a stage when operadre proceda r et cannot 
be carried oat It is generally accepted that 

f irolonged unsacceacful palliitiTe treatment 
cads to a high mortaliu In spite of thb 
there a a teiideac> to keep on with nch 
tmtmeots for months without benefit to the 
patient Finally the disease spreads or the re 
Blxtance b ao lowered that more ndicBl meas- 
ures are Impoaafbie 

In this article we have i e \l ewe d 37 casea 
The mortality has been high the reasons for 
which we have attempted to analyse. The 
uio grcM of the dbease has been studied In 
mdivldoal cases in an effort to find out at 
whkh stage different treatment would hi\T 
been more succesifuJ In tddlUoo we would 
like to pre se nt 1 clisslficitlon of tnbercnlous 
.Tii p y iTT n based primirily on the etiological 
factors. 

TTio incidence of tubercuions empyema re 
ported bv previoui authors varies consider 
abl> Reports m re ce nt \Taii have stressed 

tS* Ofua Dait 


the bcieaaing Incidence due to artificial pnn 
mothorax. The following compiled from ita 
tbtlcs given by AlnandCT (9) ibcnn the Ire 
quency with which empyema may occur dur 
log the course of pneumothorax treatment 
Ulrkl, DO empyema in 600 pneuroothonx 
cases Scroder s cases of mnd empyema and 
I of severe mixed infection In 300 pneumo- 
thorax cases. One-dxth of serous effasku 
changed into pore tnbercnlous iriip ^ i-nn L 
S Peters, fn 700 pDeumothorax cases fotmd 
pleural effusion in 70 per cent pure tobercu 
Iocs empyemas. In so per cent emp y e ma b 
7 per cent Ernest Prteri, in leo pneumo- 
tborax cases reports i of anpyema KinseHa 
foend erapj-tma in 10 to is per cent of ih 
poeumotl^rax cases Bayes, In si per cent of 
i$i poeamotborax cases Jooes and Ala 
ander of 70 empyemas, s8 compbeated poen- 
mo thorax. 

Oar own fiodlsp are shows la Tihle L 
T\e would like to point out that In oar cm 
series there is a toUl Incidetice of s-s per cat 
If however the cases o< artificial poeumo' 
thorax are not Inchided the Induce cf 
^ j i i j i y niL s b then reduced to 0.5 per cent in a 
total of IJ71 esses. If only poeumothoeax 
cases are considered the incidencB Is 9 9 per 
cent That b, once a pneumotborai fa In- 
duced the chances of getting an emp^-em a arc 
20 limes greater thM If the patient woe 
bested by other methods. 

LrmATuaz 

In reviewing the Htetature 00 tuhcrctdooi 
empy ema from 1915 to January 1939, wc 
have been Impressed by the reiatfvay few 
compeebensivT itndics which have b» made 
and what b more, by the comparathelT few 
presented In the best studies. Prior to 
1919 there appeared In the lite rature o c 
fdimit references to Cabercnlocs eapyo^ 
usually in the form of a case report. In 
year Buboff reported a series of *0 c ases 01 
tuberculcms empyema whkh occurred among 
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TABLE I —PRESENT SERIES 



'Number 

I Empy 

1 etnas 

Per 

, centage 

1 of 
cmp> 
etnas 

, Dead 
or 

d>dng— 

per 

cent 

I • ■ 

Station 
ary or 
' neU — 

I P«r 

1 cent 

Total admissions 

1 675 

37 

2 2 

72 0 

27 I 

Total Induced 
pncumothorncca 

304 

30 

90 ! 

73 3 

36 7 

Total spontaneous 
pnctunothoraccs 

i 3 

7 

31 8 

714 1 

28 6 


Note 81 per cent of cmFOTmaa were secondary to induced pneuzno- 
thoraces 


902 patients Of these, 48 had had artificial 
pneumothorax Ten of the empyema cases 
occurred among those cases receivmg arti- 
ficial pneumothorax treatment Duboff recog- 
nized the fact that induced pneumothorax 
was the most potent cause of tuberculous 
empyema and tlus is usually accompanied by 
extension of lung disease with rupture of the 
lung into the pleural space In the treatment 
of his cases he aspirated for pressure S3anp- 
toms and remarked, “None of our cases have 
been cured in the sense that the pleural space 
has been cleared of pus and has healed with- 
out persistent sinus and we have used all 
methods except thoracoplasty ” 

Strangely enough, 20 years later, it is ap- 
parent from our own study that artificial 
pneumothorax is the greatest smgle cause of 
tuberculous empyema and, what is more, the 
underlymg etiological factor is that of lung 
rupture The importance of a bronchopleural 
fistula apparently was recognized by Duboff 
and more recently has been confirmed by 
Coryllos 

Peters m 1921 reported 26 cases of purulent 
effusions occurnng among 250 cases of arti- 
fiaal pneumothorax Eight of these were 
cases of mixed infection and 18 were of the 
pure tuberculous type Thoracotomy dram- 
age was done on all the mixed mfection empy- 
emas Six of the 8 died, 1 had thoracoplasty 
and was ahve but not well, and i recovered 
Of the pure empyema cases 10 were followed, 
4 earned pus for 3 years m reasonable health’ 
2 were still under treatment, and 4 were dead 
Peters recognized that the mixed infection 
empyemas were due to a superimposed spon- 
taneous pneumothorax but did not come to 
the same conclusion about the pure tuber- 


culous cases In the treatment of the pure 
cases, aspiration was used to alleviate pres- 
sure symptoms 

Jehn, m 1921, m a non-statistical article 
drew attention to important facts which are 
fairly well accepted today He cautioned 
agamst thoracotomy except m severe mixed 
infection, suggestmg repeated aspirations with 
gas replacement (nitrogen), and advocated 
thoracoplasty soon after thoracotomy where 
the latter is done He stated that thoraco- 
plasty was especially mdicated in cases in 
which pneumothorax and pleural exudate 
cause only partial collapse of the lung with a 
remaimng open cavity m the uncoUapsed por- 
tion He also stressed the need to aspirate 
between thoracoplasty stages to obtain best 
results 

McKinnie, in 1922, stated that 5 per cent 
of serous effusions comphcating artificial 
pneumothorax became purulent and not m- 
frequently were converted mto the spon- 
taneous type of pyopneumothorax He re- 
ported 28 cases of mixed tuberculous empy- 
ema which were treated by aspiration and air 
replacement, and by open thoracotomy drain- 
age, with poor results 

Hedblom (6), m the same year, reported a 
series of 76 cases He pomted out that aspira- 
tion of pure tuberculous empyema should not 
be earned out indefinitely because of the 
danger of mixed infection and of marked 
progressive thickenmg of the pleura In such 
cases he advocated thoracoplasty In the 
presence of mixed infection Hedblom advised 
prompt dramage, open or closed, with or 
without irngation 

Mamm, in 1926, reported a senes of 359 
cases of pulmonary tuberculosis m which he 
was able to mduce pneumothorax m 203 
cases In patients thus treated 46 per cent de- 
veloped a serofibrinous effusion, 7 8 per cent 
an opalescent effusion, 5 8 per cent empyema, 
and 2 4 per cent empyema with fistula He 
used aspiration, imgation, and air replace- 
ment, and reported unprovement but did not 
give his results m detail 

ArcMbald, m 1930, presented a classifica- 
tion of tuberculous empyema based on the 
type of fluid present m the pleural space He 
divided his cases mto three types Type I, 
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tabu: n.~W3TTi.T8 or vajuoits Tern or 
TEtATUSatT— 146 CUSLi 


Sfanpl* upfa-tdea 
dritn^* 

dnhMft 


•cropuniJ«t cffofion with itrair colored 
turbid fluid ccctsinlng tuberde b»cflU t>-pe 
II, purulent effmJon po*itl\-e to guinea pig 
tj’pe HI purulent effuiion with man) coo 
taminating organicnA, Ardilbild reported a 
•cn« of j4 caaes treated fav U»racopl*»i> 
type I, a cues tj-pe n, ir cues and type 
lu 15 cues. In tj-pc I there were t practical 
ours and 5 cases were improved. In tj-pe II 
there were 4 {inprOTed and s practicsJ cum 
In type m he reported 7 on whom tboraco- 
plutA WM done, with s improved In 8 cases 
simple thoracotomy wu <Joi>e but farther op- 
eration wu contra indicated and all did 
poorly 

The Empyema Committee Report (5) read 
before the American Sanatorium Aaaxiatioo 
In t93t was baaed on the replies of $6 sur 
gecos from both continents concenung their 
raetbod of treatment of tuberculous empyema. 
l\auriy 50 per cent of the surgeons resorted to 
open or doKd drainage in cases of tj’pe I and 
t\7>e n infectktn (Ardilbsld) Tshie H umB 
cates the results reported for vanoos tj^ies of 
treatineDt in 146 cases. 

The Committee s report, wbfle interesting 
failed to mention the number of bflatrral 
cases. Any data whldi do not take this into 
acromt must of necesIlt^ leave room for 
great \'aristKmj in the cnd-resulL The Com 
miU« pointed out that “loo much time must 
not be given to the so called palUadvT methods 
of treatment bat that radkal surgery should be 
advised eariv if the coodition of the pstietit 
warrants the o perative risk. 

Cari Hedbiom (7) in 1932 reported 143 
of bscterWogicallj proved tubercukws 
empyema. He contrasted the results of pallia 
live and radical sargkal mcafurea. In csiaes 
of tuberculous enmvema without pv-ogenk 
Infectioa, thoracopiast} amed 74 7 per cent 
in a group of 33 patients without any mor 
tality In the cases with pj-ogenic infection 


64-* per cent were cured or rasiltdly fan- 
proved and there was a 10 per cent nwrtsiity 
to a group of 59 caaes As a comparison lhe« 
patienU treated br palflatlre messa res showed 
*1-4 per cent cured and a nysrtalitv of 31 1 
per cent, in a group of 38 cases of pure tn 
bcrculocs empj-ema. Of the mired tafectico 
tubemikmi eopj-emas isi per cent arre 
cured and there was a mortafitj of 41 1 per 
cent fa a group of 33 casca HedWom a»- 
eJudes that eventaallj most patients with 
onobiitented tuberculous empyttna cavitkt 
die of the ccmdltion ” 

Jones and Alexander fa 1934 presented t 
atudj of 70 co aj ec u thT cases of taberruVjtB 
empj’ema, m whkh they foilowed HedblcrD s 
dairihcatloQ In 43 of the p cases tiwraco- 
plasty was resorted to with the resuit that 
74-4 per cent of the patients were coosiiiered 
cuT^ 7 per cent were Improved and there 
was a moTialJtj of 7 per cent 
In the tame year Rosenblatt srported a 
series of 31 cases of toxic tubercoloas empy 
tma treetfd hr sspiretion air replacsoent 
and the fa)ectloD of a cv 3 cubic centimeters of 
saturated alcohol solutiw of methylene Uae. 
Rosenblatt reported 5a per cent cured and 4^ 
per cent deti Rosenbatt failed to dandy 
nis cases, nor did be siv whether he was deal- 
fag with unilateral or bilateral disease 
MacDonald reported fa 1936 that he di 
vided his toberoilous empj’ema cases into two 
groups ifaiple tubemikwi and tubercuiocs 
with mixed fa/ectloa. In the treatment d 
simple tubercnlooi empj’ema be favored 
aspirationandalrrepiaccmenL Intboaecaso 
of mixed Infection fa which the infection was 
mDd he emploj-ed the same procedure He 
resorVed to driiiaage fa those case* of mixed 
infection which were tod c. A total of ij esse* 
of mixed tubercnloos aopvema was pv- 
lenled Efaven of these were srmt tnd 3 
mQd. Of the severe cases £ had extra pleural 
thoracoplasty and 6 ‘undedLing” 

Thirteen of ^ cases were then living 10 were 

well and working 3 were Impccreed and there 

was I deatL , 

Lewvcr and Htrdswaj fa i9J7 
a total of 59 case*, 35 of which wm jw” 
tubercukws empyemas and *4 of which were 
mixed. They reported that 5 8 pet cent ot 
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750 artificial pneumothorax cases developed 
tuberculous empyema Sixty per cent of 
these tuberculous empyemas were attribu- 
table to spontaneous pneumothorax superim- 
posed on the artifiad pneumothorax, while 
40 per cent developed from dear fluid Of a 
total of 35 cases of pure tuberculous empyema, 
57 I per cent were cured, 20 per cent were 
improved or still under treatment, and 22 9 
per cent were dead Of these cases 51 4 per 
cent had oleothorax alone, and 5 7 per cent 
of the cured cases had thoracoplasty m addi- 
tion to oleothorax Of the 24 cases comph- 
cated by mixed tuberculous infection 20 8 per 
cent were cured, 8 3 per cent were hvmg but 
worse, and 70 9 per cent were dead AH cured 
patients required complete thoracoplasty 
Cor3'llos, m the same year, drew atten- 
tion to the high frequency of bronchopleural 
fistulas m tuberculous empyema By means of 
gas analysis of the pleurd air Coryllos was 
able to demonstrate ^e presence and estimate 
the size of a bronchopleural fistula He divided 
fistulas mto 3 types (i) punctiform fistulas, 
(2) fistulas of moderate size, and (3) large 
fistulas He stated that “in pulmonar>" tu- 
berculosis the production of purulent exudate 
in the pleural cavity or the change of existing 
clear effusion to purulent ones is always due to 
the development of pleuropulmonary fistula ” 
He believed that m those cases m which the 
empyema is earned for months or years the 
fistula becomes sealed off, otherwise the pus 
would have been coughed up 
Woodruff, m 1938, reported a senes of 147 
cases, which he divided into pure tuberculous 
empyemas (group A) and tuberculous empy- 
emas with muxed infection (group B) In 
group A there were 105 patients, of whom 28 
per cent were dead, 29 9 per cent were resting, 
and 42 per cent were well and working In 
group B there were 42 patients, of whom 59 5 
per cent were dead, 23 8 per cent were resting, 
and 16 6 per cent were well and working In 
this group of cases some patients were treated 
by imgation with salts and d3"es, some by 
oleothorax, and others by thoracoplasty He 
concluded that thoracoplasty was of great 
value in groups A and B, the other measures 
being of some value in group A onl}" In con- 
clusion Woodruff stated 


“Many of the dead who have not had thora- 
coplasty probably passed through a stage where 
thoracoplasty could have been done with mm- 
imal nsk ” 

Pemngton, m 1939, concluded an article on 
tuberculous empyema with the following 
statement 

“In a small senes of cases of tuberculous empyema 
an easily demonstrable rupture of a caseatmg focus 
in the lung was mvanably found at autopsy 

“In an expenmental study of the production of 
tuberculous pleural effusions m the rabbit it was 
found to be impossible to produce an empyema by 
simple inoculation of the pleural sac with tubercle 
bacilli even m a sensitized animal Nor ffid subse- 
quent trauma or pleural moculation of whole blood 
lead to empyema An empyema was obtained ex- 
perimentally only when a caseatmg tuberculous 
locus extended from the lung to the pleura and rup- 
tured Apparently the presence of caseous ma- 
tenal in a free pleural space is the necessary con- 
dition for the development of an empyema 

“Expenmental and pathological evidence is thus 
in accord and supports the belief that tuberculous 
empyema in man is the result of the rupture of a 
caseatmg tuberculous focus through the pleura ” 

ETIOLOGY 

The pleura can be infected m the foUowmg 
ways (a) bronchopleural fistula, (b) direct 
extension from tuberculous pneumomc or 
bronchopneumomc disease, (c) hematogenous, 
lymphatic, and other rare sources, such as, 
needle puncture, tuberculosis of nbs and 
glands 

a In the treatment of pulmonary tuber- 
culosis there are certam complications which 
greatlj'^ alter the prognosis Perhaps the 
complication most to be feared is that of 
bronchopleural fistula When this occurs 
there is a pathway directly from the mouth to 
the pleural space, along which mouth organ- 
isms can travel The degree of the pleural 
mfection will depend on the size of the fistula 
Chmeal experience has shown that a large 
bronchopleural fistula often causes a danger- 
ous mixed infection, whereas a small fistula 
may or may not be responsible for secondarj' 
infection of the pleural space There are three 
common causes for a bronchopleural fistula 
m tuberculous lungs, namely (i) tear of the 
lung due to the pull of an adhesion, (2) rup- 
ture of a small subpleural caseous focus, and 
(3) rupture of a large cant} 
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WTien tlie»e c»uae* arc borne in mind, the 
pretence of hitjncboplenral fiatula a tuberat 
loin empyema ii nndentandablc. The fre- 
qaemy and importance oi broochopteuim! 
nitnla la tubcrculoiu empyema waa not folly 
tf^redated until recently CoiyUot, by 
meant of gajometrk analy^ oi piniral 
olr waa able to demonstrate broncho^enral 
fistula In all cuei of tubcrcnloos emp^Tma. 
Further, the tame author tboired that there 
TU a oe finite relationship be t we en the tlec 
of a fistula and the decree of pleoral tnferrinn 
From this it would appear that the devekj>- 
meot ot a tobercukms empyema dgnttes the 
pretence of a brondioplei^ fistula. It b 
reasonable to umme that the kroj^ the fis- 
tula remains the greater are the chance* of 
mixed pleural mfeebon. Thus pure tuber 
culous empyemas frequently p r ogr esa to the 
virulent mixed tj^pe of empyema. In our con- 
cept tubercnloos empi-eroa, Uke tubermlosla 
elMheie, U not a static dbcate but ooe which 


Is constantly chancing Tlse pleun) fiuid 
which itarU u a turUd yellow lii^d contalD- 
Ing idd-^ast orgniuims mav progress to thkk 
greenish pus containing the same organlsma 
Later this purely add wt emp>'ezna may he- 
come CDnuimiruted with other organisms. The 
time interval between the various phases 
varies In dlfierent padeota 

In the section on ^Inddcnce itmaybeieen 
that, since the advent of artificial pneumo- 
thorax treatroent, tuberculous empyema oc 
COTS more frequenUy than In the part. CorjH 
lot has also shown that bronchrmleural fistula 
occurs daring the courae of artificial pneumo- 
thorax in a hl^ percentage of case*. The fre- 
quent and often undetected presence of 
broncbopJeural fistula in these poeumo- 
thoraces accounts for the inaease In tuber 
culous empyema whidi has occurred In the 
past 35 years. 

b. A tuberculous pDcumonlc or bronebo- 
pneumonic disease h ahrayi aswefated with 
*f*Tie Infection of tte visceral pleura. If the 
Visceral parietal pleural surfaces are in 
contact, this may rc^t only In adhesfoos. 
Howeitr when there it a large amount of 
exudatkiD before adhesions are fonned the 
exudate collects In the pleural cavity as an 
emp vcma. If the pleural surficrs are sepa 


i»ted as In artificial piKumotborai, the ciii- 
date coHectJ at the bottom a^ the pinml 
avity forming a pyopoeamotborsi. Ooa 
tgainlt Is evident that the presence of p« 
mothosai prcdispoaei to ^ formatioo cf 
tabcnmlous f 

c. Tuberculous empjtmas developlnt fawn 
hematogenous and other cause* are com 
parativ^ rare. 


Diaoxosn 

I>UgiioaIs depends oo tuberde tweilli in the 
aspirated fluid and the pettier exarahtadou of 
the aspirated material It h not absolutely 
nectnary howeiTr to fii>d tuberculsr or 
ganlimi in order to dlagnoae tuberculous 
empyema. A padajt having pas In the pleura] 
cavity eiTn though it b apparently sterile 
most be considered tuberculota if acthr db- 
ease U praent in the lung A certain patent 
age of empyemas faD to show organisms os 
eTiminttloo of the pus, although it b lliuly 
that man} of these wxxild be found porithr 
if the more refined methods of examioadwi 
were used. 

In the part year at the Grace Dart Hocae 
Hospital we haNW cultured all effosbu, using 
the method of Guenson, and have found it to 
be moat ntlifactorv In many cases in which 
ordinary methods (smear and ootKxntratksi) 
have failed to detoonstrate add-fart orgin 
bms, we have bceo able to do so by culture. By 
tbi* method poDtli’C results may be obtained 
within 4 or 5 da>-s. As compared with guinea 
pig inoculaoon, the period of diagiwsfa b nu 
terially sbortened- Guinea pig Inocubtim, 
however should not be Defected and sD 
fluid should also be cultured for pj-ogenic 
organisms. 

.An t f^eoa hle amount of fluid In the 
pleural cavity should be regarded with sm- 
plooo espediDy 1/ It persists for sr v^* ! 
weeks. The pb)'alcnl and roentgeoologlcil 
■Igna are (00 well known for repeutloo here. 
We would Uke however to drew attentioo to 
certain aertoiu types of cases. 




H.Mc>l No. 3 j 
toms first Bolked 1 
nt|4it wt*t', cf 
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tient was admitted to the Grace Dart Home Hos- 
pital there was found a left-sided empyema with a 
bronchopleural fistula and spontaneous pneumo- 
thorax A moderate amount of disease was present 
m the nght lung Culture of the empyema fluid re- 
vealed acid fast orgamsms and Streptococcus anhae- 
molyticus Despite frequent aspirations of 1,100 
to 1,300 cubic centimeters once or twice a week, the 
cbmcal course was downhill Patient lost weight 
rapidly, pulse was rapid and temperature high 
Two months after admission, thoracotomy drainage 
was performed The patient died 2 weeks after this 
operation. 

This case illustrates the rapidity with which 
mixed tuberculous empyema may progress 
Conservative measures of dramage, aspira- 
tion, and thoracotomy were meffective As 
the disease already affected both sides when 
patient entered the hospital, no other meas- 
ures could be mstituted m this particular 
case 

b Arhficial Pneumothorax 

G B , No 2874, male, aged 58 years Onset of 
symptoms occurred in December, 1932 In January, 
1934, artifiaal pneumothorax was induced on the 
nght side This pneumothorax was mcomplete and 
mefficient, it fail^ to convert the sputum on account 
of an adherent upper lobe Fluid was first observed 
on October 31, 1935, at which time pneumothorax 
was discontinued, but the air failed to absorb In 
August, 1936, this patient, who was m reasonably 
good health up to this date, was suddenly seized 
with a paroxysm of coughing He immediately 
raised from 4 to 6 ounces of fluid sputum and be- 
came mcreasmgly dyspneic After this his cough be- 
came worse and at times he would suddenly cough 
up large quantities of purulent watery sputum He 
was admitted to the Grace Dart Home Hospital m 
a monbund condition on August 28, 1936, and died 
I week later 

This case illustrates the danger of con- 
tmumg an mcomplete pneumothorax and also 
the rapidity of downhill progress m the pres- 
ence of mixed tuberculous empyema It is 
very probable that m August, 1936, the severe 
paroxysm of coughmg was assoaated with a 
ruptured adhesion, with consequent broncho- 
pleural fistula and mixed infection 

C G , No 3025, male, aged 40 years Onset of 
symptoms occurred m 1932 In January, 1933, a 
left sided artificial pneumothorax was commenced 
After pneumothorax was induced, the patient did 
well and was an ambulatory case with negative 
sputim until May, 1937 At this time he expen- 
enced severe pam m the left chest, accompanied by 


a sudden rise of temperature to 103 degrees Within 
a short time purulent fluid formed m the left pleural 
cavity Prior to May, 1937, the nght lung was 
healthy Within a month there was evidence of a 
marked bronchogenic spread to the nght base A 
review of the roentgenograms showed that a cavity 
at the left apex had ruptured pnor to the formation 
of the empyema The patient died August 13, 1 93 7 , 
and the clmical findings were confirmed by autopsy 

Although this patient had been domg well 
chnicaUy for nearly 4 years, the pneumothorax 
had not coUapsed the cavity Later, rupture 
of the cavity resulted m bronchopleural fis- 
tula, bronchogenic spread, tuberculous empy- 
ema, and early death (Fig i) 

PROPHYLAXIS 

As we have previously stated, the most fre- 
quent cause of tuberculous empyema is 
bronchopleural fistula By following simple 
common sense measures it should be possible 
to curtail the mcidence of fistulas In cases of 
active pulmonary tuberculosis the most im- 
portant preventive measure is the avoidance 
of effort Activities which cause sudden 
changes in intrapleural pressures are espe- 
cially dangerous This is more particularly 
true of cases of artificial pneumothorax which 
are comphcated by adhesions A sudden 
cough or strammg effort may result in the 
rupture of an adhesion Many workers at- 
tempt to rupture adhesions by mcreasmg the 
mtrapleural pressures, thus hopmg to improve 
artifiaal pneumothorax collapse Such ad- 
hesions may contam lung tissue or may rup- 
ture at their pulmonary attachments, thus 
creatmg bronchopleural fistulas The rela- 
tionship between bronchopleural fistula and 
tuberculous empyema has been mentioned 
several times in this article 
We are of the opmion that adhesions under 
tension should be cut when possible On 
account of technical difficulties, pneumonoly- 
ses cannot always be executed In such cases, 
if pneumothorax is not efficient, it should be 
abandoned and replaced by surgical coUapse 
If, however, the pneumothorax is effiaent, it 
may be contmued but the activity of the pa- 
tient should be drastically curtailed Brown, 
111 193^1 pomted out the relatively high m- 
cidence of inefficient pneumothorax with its 
attendant danger In our own senes the ma- 
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}ority of taberculoto empytm*! dcv^oped In 
cues in whidi poeumotioru Utets^p} wu 
contioaed Ic^ after it should have been 
abandoned. ‘Tne CDotlnuance of an hveffidcct 
pneumothorajc ma) result in one or both of 
two CDtnpbcatlons (x) ^jread of the dacase 
from an unconapsed cavity (a) tuberculoos 
erapj’cjna secondary to ruptured adhcrioas 
and the resultant isoochopJeoral fistula (set 
Case of C G here reported above) 


ctAssuTcanorr 

L Tibcttnlm uj)|j 7 um rhh tnodoplnn} AtfvU 
B. CmrficatlDj arttfirtil poeatmwns 
Pam, 
t. IQxed 


IL Tali*mk)at lu^uua vfdMt brooclMpSeara) flctnlk. 
m. Sune n typ* 1 at typt U, vUa b(ktai 7 *etivc pam- 
akyn«ldaeu>. 

IV UVspBtkk- 


The dgnificance of bronchopknral fistula in 
relatioo to tuberculous emp^vraa has been ac 
cq>led for some time on purely dxmcal 
grounds. Store teceatir howom issrehn^T 
previously mentioned Ovyiku has demon 
stnted the frequenc> and fmportaiKe of 
bnmchoideural fistula m tuberculous en)p>’ 
etna. C^Qoi, using gaaometric anal>'ses of 
artifiaslpneumothorucases wasabletoabov 
that ^KMtaaeous poeumotborax occurred 
frequently thmng the course of arUfidal 
pneiuDOtborax treatment According to thb 
author practkaBy all cases of tabercolous 
empyema had a email or large bronchopleural 
fistula. 

Hie cUwificatiop presented here attempts 
to into cooxldcratjoa this etiological fee 
tor and at the same time indude oibcm es- 
sential for treatment Previoos cindficatkmi 
of tubeiruijiu empjTmas have not coinrieldy 
taken into account the uodeit>-ing etxaogkal 
factors. 


U 3 trLT 3 OT CASES 

In oof series there was a total of 37 cases 
of tubercukao onp\-tTOa. S\ e wah to present 
brief summariei of aocne of these oues- Each 
esse presented Slustrites a difierent Ivj* of 
empyema UKbeated in the cUisificatioo given 
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TUBcacuLotrs rupmu wns nornao- 
ptxtniAi m roL -t 

Cfttilairrai fvf tMhtmhus mpyma (tm- 
PlkadKt cri Jiaal pMomsUtoraj In tMs 
gronp there were 1$ cases. Ihe dorttioo of 
the poeumotborax to the time of onset of ftnM 
ranged from 9 days to 65 months. The lime 
interval from the first appearance of fluid to 
the onset of onfy e xa a varied from s weeks to 
X4 months. The period daring whicb largery 
might havT been ckote with beaefit to the pa^ 
tient varied from 1 month to s yeara la tbe 
majority of cases, however it was abcnit 6 
months. Although surgical inieiTentioQ h 
indicaied u eaiij u poafbfe m this gnxrp of 
patients, the ur gen c y is not u great as in the 
mtied emp>‘eTaa ^ sbenm. Uo' 

der co nserv ative treatment sercral of these 
cases became Ulateral and consequently In- 
operable Sir of the patienU have died, 3 are 
going downMl, and in 3 the coarse of the dh- 
e«je has been arrested. One case ti tUtfao- 
ar} Of the arrested cases » underwent tho- 
racoplaity and one was cleared up by tspra 
lion and air replacemcuC. 

Two of the 7 fsiH whjch became UIslfTsl 
did so ibortlj after thoracotomy Tbe dan 
gcTs of tisMicotod) win be d Hcuwe d latex 
under “Treatment. 


J S S 770 male *td ti ywi. Sywpt^ 
of dkesM cooiieoced j motuh* prior i adia»» 

to Umj Giace Dart Hotae Ho^ptuJ 

0 €»et, Wt poeujawUssfss « lodaced. TV f* 
tient profiTWed UrortWy ootfl j dsyi priw « w 
TffT'. ** hidi time V .*f**^*cjl? 

poesootVras *3p«imp«J»*d opoa tV artincw 
FWd beiaa Immediiuly to wewauUw m ^ 

ptranJ caritT At fint t 
tlahU Uirtsd, tDd beesree (r» U 
ooelVUltT N pMsatfiJC Ucteri* ffc ^ 

cultote bat m*in Bod f»M 
trttod. -niortcoptuty *» comjMcrd «<»t* 




Fig I a,May23,i934 The left upper lobe is imol\ed in 
a tuberculous lesion show ing a large cavity The nght lung 
13 comparatively clear b, May 4, 1^37 The pneumo- 
thorax on the left has collapsed practically all of the left 
lung except the cavtly at the apex Because the patient’s 
sputum wms reported negative by direct smear the pneu- 
mothorax had been kept up c, June 30, 1937 The cavity 


m the left upper lobe has ruptured and there is now a 
tuberculous hydropneumothorax on the left and an ex- 
tensive tuberculous spread m the right lower lobe d, 
July 13, 1937 Shows continued spread of the lesion pnor 
to death Tliis case illustrates the dangers of aUowang a 
contra selective collapse to be contmued even if the pa- 
tient IS apparently doing w ell 
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tiler the etn pvf flu ppetxeiL Four Ufeiofopen 
tkon la n mere perfo n aed, mlih food bat oo« ctkp- 
ptet obi lenun o( tb« empNemt ct It There 
decrctM la the moc t oi ^tuta, thjch ^ 
oot turn nexali -e ul tbe lhor«a 9 ipb»t> »u 
liatll> uipplmeoted b) phrenic operatkn. The 
voeU reiLihitl enp emi cirlty hetl^ titer thm 
rototnr The pallat b oom oriiag part tin u 
I ocih d ri rcT ^ >etn tiler ho Us t open t loo tad 
ts rpu turn free (Flj ) 

il K. Na 37 male, fed 5b jean. Srmptcnu 
oi dUetse comaseoced 5 mootlu peioe t admr-doo. 
One iDoiith before adniMtoa a rcfht poeuasotbon 
aslnsue ted. FI cud formed withla cdoqUi and I 
& t as nef^Ltre I tod I t crganbrns but becatn 
posjti -c althio ecLs \t do tlase ere psofcnk 
orpuiFim denocbtrabl B\ Bseaio of repeated 
xpirattocs aod air repbcetnene the pieoral •pare 
a fndaallj oblitented. The iputnin, bo erer 
CDOtmtied to be po^ilne. TTiK paileol refaaed tl¥>- 
racopUstj and bn cots<£tiao b t present Calfanarr 
rth beaded etofoema bnt open potmoriaij 
leaioc) 

UnSaJaal mistd tuberaihtis cmpyrma ccm 
pftcaliHi’ ofliSciai laourtcria 

tboT wcTT 4 caifi of unllateTal dbcaae with 
mlird taberculoat empt-cmt which deiTloped 


during the counc of tniftdal pcntmothfiru 
trettseoL The dontion of the poetitno- 
thortt up to the tiBK of ortaet of fluid raji]:;ecl 
Iron] 4 mootht to 4S monthi. The tbae in 
Im'tJ betwttu the otuet of fluid tnd the de 
vrlopmeBt of emppant wta coaipanthtlr 
abort la tJlof these cunthoncoplajt\ couM 
hare been perfomed at the oojcL As we have 
•tiled previooilj the dcrrloproent of t mired 
tuberruJoui emprema inu»t be cocuidered ti 
• turgrcxl eTDcrRepct In oo 1 \ 1 oiae did the 
period of opertbtUu extend to ti knif ts 3 
moniht. All the pabenU died »ilhh a »bort 
time of the onset of the cmpr'eina— 1 ictoallj 
within 5 week*. Two of the 4 ctae* became 
bnatcraJ r patient had a tbotacotooir and 
phrenic exerts and iurvirTd for 1 jear 


U H S 580. malt, ajced »« J cafv. fU-et oi 
mptodu u tt u rre d jeaet prior t *dniis«o 
I*DeomothoTa comaieBcrd 00 n*lil side 6 moctM 
fter oowt 1 hh as Ucooipiete. ^ 

dberoil Approrimatrij 8 moolhs fl w « 
rrkped, and t became pondent "" 

The rpolom »ai pealure aad co 
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exeresis was performed 2 months after the empvema 
had developed Thoracotom} nas performed 4 
months later The disease became bilateral and the 
patient died There was a period of 3 months after 
the development of the empvema during which the 
patient’s condition would have withstood thoraco 
plastj 

XJmMcral Utherciilous empvema complicat- 
ing spontaneous pneumothorax Of this type 
there were only 2 cases — one pure and the 
other muved In both, fluid developed within 
a few weeks after the onset of pneumothorax 
and rapidly became purulent On both tho- 
racoplasty w'as performed In the case of the 
mixed infection it was done early and w as pre- 
ceded by thoracotomy In both patients the 
disease is clinically arrested, but one has a per- 
sistent sinus 

TUBERCULOUS EMPXEilA WUTII BILATERAL 
DISEASE 

There were 27 cases w’lth bilateral disease 
Nine of these had been unilateral when first 
seen Nineteen of the cases had pure, and 8 
had mLxed, empyemas Twenty-two occurred 
during the course of artificial pneumothorax 
and 5 resulted from spontaneous pneumo- 
thorax There have been 17 deaths, 7 are 
going downhill, in 2 the disease has apparently 
been arrested, and i case has not been traced 
Both of the arrested cases underwent thoraco- 
plasty, I of these was a mixed, and the other a 
pure, tuberculous empyema 
In an analysis of our cases (Table W) we 
have been struck by the high mortality as 
compared with reports presented in the litera- 
ture This we believe is due to the fact that 
we have considered all cases instead of select- 
ing only those suitable for therapy A con- 
sideration of the patients who did well reveals 
the significant fact that 5 of a total of 6 cured 
cases had undergone thoracoplasty After 
analyzing our own cases individually we are 
convinced that many would have been bene- 
fited by thoracoplasty had this procedure been 
instituted sooner 

TREATMENT 

The development of tuberculous empyema 
must be considered as one of the gravest 
comphcations of pulmonary tuberculosis 
Early recognition of the empyema is essential 


TABLE IV — ANALYSIS OF CASES 


Number 

of 

cases 

Cured 

or 

arrested 

Stationary 

or 

impro\xd 

Wone 

Dead 

Unilateral pure 

' 14 

4 

improved 

3 

6 

Umlalcnil mixed 

5 

I 



4 

Bilateral pure 

! 


1 stationary 

4 

7 

Bilatcm) mixed 


j 

1 stationary 

i 

1 

4 

Total 

' 37 I 

6 ! 

4 

6 » 

31 * 


♦Not Improv'cd 73 9 per cent 


It IS one of the few' comphcations in w'hich 
well timed surgical intervention ma}' be a 
life savang measure Certainly it is evident 
from the foregoing data that failure to inter- 
vene results in a high mortality Once an 
empvema is diagnosed, the problem is no 
longer a purely medical one The skilled co- 
operation and constant observation of a medi- 
cosurgical team is essential, so that at any 
stage in the development of the disease, if 
medical treatment seems inadequate, surgical 
measures may be rapidly instituted before the 
patient becomes a poor operative risk Man} 
of our patients show' the rapidity v\'ith w'hich 
serous fluid may progress to the empyema 
stage and, what is more important, the speed 
with which patients lose ground and pass from 
a condition of unilateral operable disease to 
one of bilateral inoperable disease 

Before deciding on the treatment of a case 
of tuberculous empyema, one must attempt to 
classify it as to the underlying etiological fac- 
tors and as to the t}'pe of pus in the pleural 
space In all cases of pulmonar}' tuberculosis 
in which pleural fluid is suspected the patient 
should undergo aspiration of the pleural cav- 
ity The fluid should be examined, and, if it 
persists, should be re-cxamined at intervals 
of 3 weeks or oftener It is important to re- 
member that fluid in the pleural space is not a 
clinical entity but that there is usually pro- 
gressive, active underlying disease This dis- 
ease IS not static but is constantly changing, 
and at any time a ruptured subpleural focus 
or lung cavity may result m a small or large 
bronchopleural fistula Such a complication 
changes the clinical picture Treatment, there- 
fore, must take into consideration not only 
the type of pus present in the pleural space 
but also the condition of the underlying lung 
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e^eresis was performed 2 months after the empj ema 
had developed Thoracotomy was performed 4 
months later The disease became bilateral and the 
patient died There was a penod of 3 months after 
the development of the empyema during which the 
patient’s condition would have withstood thoraco 
plasty 

Unilateral tuberculous empyema complicat- 
mg spontaneous pneumothorax Of this tj'pe 
there were only 2 cases— one pure and the 
other mixed In both, fluid developed within 
a few weeks after the onset of pneumothorax 
and rapidly became purulent On both tho- 
racoplasty was performed In the case of the 
mixed infection it was done earlj'' and was pre- 
ceded by thoracotomji In both patients the 
disease is chnicall}' arrested, but one has a per- 
sistent sinus 

TUBERCXJXOUS EMPraMA WITH BILATERAL 
DISEASE 

There were 27 cases with bilateral disease 
Nine of these had been unilateral when first 
seen Nineteen of the cases had pure, and 8 
had rmxed, empyemas Twenty-two occurred 
dunng the course of artificial pneumothorax 
and 5 resulted from spontaneous pneumo- 
thorax There have been 17 deaths, 7 are 
going downhill, in 2 the disease has apparently 
been arrested, and i case has not been traced 
Both of the arrested cases underwent thoraco- 
plasty, I of these was a mixed, and the other a 
pure, tuberculous empyema 

In an analysis of our cases (Table W) we 
have been struck bv the high mortality as 
compared with reports presented in the htera- 
ture This w'e believe is due to the fact that 
w'e have considered all cases instead of select- 
ing onl) those suitable for therapy A con- 
sideration of the patients who did well reveals 
the significant fact that 5 of a total of 6 cured 
cases had undergone thoracoplasty After 
anal} zing our own cases indmdually ive are 
connneed that many would have been bene- 
fited by thoracoplasty had this procedure been 
instituted sooner 


TREATMENT 

The development of tuberculous empyema 
must be considered as one of the gravest 
complications of pulmonary tuberculosis 
Earl} recognition of the empyema is essential 


TABLE IV — ANALYSIS OF CASES 


j Number j 
j cases 

Cured 

or 

arrested 

Stationary 1 
or 

irapro\*ed 

Worse ! 

Dead 

UmUtcral pure 


4 i 

2 impro\ed 


6 

Unilateral mixed 

1 5 

I j 


l 

4 

Bilateral pure 

1 “ 

1 

I stationaiy 

4 

7 

Bilateral mixed 

1 

i I 

I stationaiy 


4 

Total 

! 37 

1 6 

4 

I 6* 

51* 


♦Not improved 7a 9 per cent 


It is one of the few comphcations in which 
W'e]} timed surgical intervention may be a 
life saving measure Certainly it is evident 
from the foregoing data that failure to inter- 
vene results in a high mortality Once an 
empyema is diagnosed, the problem is no 
longer a purely medical one The skilled co- 
operation and constant observation of a medi- 
cosurgical team is essential, so that at an)' 
stage in the development of the disease, if 
medical treatment seems inadequate, surgical 
measures may be rapidly mstituted before the 
patient becomes a poor operative risk Many 
of our patients show' the rapidity with which 
serous fluid may progress to the empyema 
stage and, what is more important, the speed 
with which patients lose ground and pass from 
a condition of unilateral operable disease to 
one of bilateral inoperable disease 
Before decidmg on the treatment of a case 
of tuberculous empyema, one must attempt to 
classify it as to the underlying etiological fac- 
tors and as to the type of pus in the pleural 
space In all cases of pulmonary tuberculosis 
in which pleural fluid is suspected the patient 
should undergo aspiration of the pleural cav- 
it)' The fluid should be examined, and, if it 
persists, should be re-e\ammed at intervals 
of 3 weeks or oftener It is important to re- 
member that fluid in the pleural space is not a 
clinical entity but that there is usually pro- 
gressive, active underl3'ing disease This dis- 
ease IS not static but is constantly changing 
and at any time a ruptured subpleural focus 
or lung caiiity may result m a small or large 
bronchopleural fistula Such a complication 
changes the climcal picture Treatment, there- 
fore, must take into consideration not only 

the t)'pe of pus present in t’ ^ 

but also the condition of the 


pivurai space 
underlying lung 
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bu nsdnA^ b g te the dfhl md$ vhrk k« 
*bm tctte CTvditte daoM neat emUd b Cbe tes 
kilu nfte ud dfbl te o kbe. 


AsptreJian vilk atf rtpUcemenJ Thm b a 
snail group of patbnti 7bo ropood (0 
asplratko and air rvplacemaot or pWural im 
gationa alone. The majority do not and wfl] 
rcqciire tboracoplastv with or without Lbora 
cotomy ’fte feel that pure enipi-enuu, de 
>-eloping*ecDndatfl> toartifidalporamottKirat 
with unilateral diMsc ahould be given a tnal 
with aspiratxjn and air rqJarrtnent The 
duration of thb treatment thonld not be pro- 
longed onleai there b progrc aal ve dnninutton 
of accumulated fluid betwwn a^rlratkma. It 
raa\ reqmie a or 3 months of repeated aapira 
tjoni in order to deteimme whether the cm 
pjema is enproNing or not. Howc\er one 
■hould not pemst in thb form of treatment 
even u long as a months If the patient is 
ciinicaliy going downhill maamuch as thora 
cDplasty may be needed and tbould be started 
while the patient Is m good CDoditlon. 

In cases of bilateral disease with pure em 
pyana, in which thoracoplasty is contiaHodl- 
cated aspuatioQ and air replacement may be 
of tome value and should be continued. In 


those cases in whkh fluid ammulates rapidly 
requiring a or 3 weekly aspiratinfis of ^eo cv 
$00 cubic cendmeten, there b either an ex 
Unsve pleuril infection or a large broacho- 

E leurainstula In this group aspualiocs should 
e tbandcpned withm t weers of leas and 
thoracoplasty started Immediately;' It wilt be 
neceasarv to continue the asplratjom between 
thoracopUsty stages. Here however uplri 
tloo is performed alone without air replace 
meiiL 

[rrfiationi GeneraiJy ipealing [rrfgttioaf 
are of the greatest value In those cases with 
thick pus contaming fibnn dots. For the 
first two or three immlions it Is weD to use 
saline followed by an mitillatioQ 0/ methviene 
blue for diagnostic pur poses In the absence of 
a large bronchopleural fistula other Impating 
fluids may be used At the Grace Dart Home 
Horoital Daiin b fluid has been the Irrigating 
fluid of choice 

Smrfjcal froerdara Some of our cases ulus- 
tnite that if surgery had been nndataken 

earlier there would have been a greater chance 
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Fig 4 a, Januarj 30, 1936 The left side sho\\ s a pneu 
mothorax tnth complete collapse except for an adherent 
apex. The right upper lobe shows signs of old disease but 
IS comparaUt ely dear b, ^taj 12, 1937 A tuberculous 
hj-dropneumothorax is present on the left side The lung is 
collapsed except for the apex The right side is unchanged 
c, Jinj 28, 1037 Following thoracotomy the caMtj in the 
UDCollapsed Idt apex open^ widely and there was a spread 
to the right upper lobe Thoracoplastj was started m an 
attempt to close the cantj but was abandoned after the 
first stage This plate taken after the thoracoplasty show s 
the thoracotomy tube m place and the marked spread on 
the right side This case illustrates tw o dangers (i) that of 
continmng a pneumothorax with an adherent apex, (2) 
that of domg a thoracotomy before the apex is collapsed by 
thoracoplasty , thus runmng the risk of opemng the canty 
in the upper lobe with danger of consequent spread to the 
other side. 

of survival As tve have stated above, pul- 
monarjr tuberculosis is not a static disease 
There is an optimum penod durmg rvhich 
thoracoplast}"^ can he performed for treatment 
of tuberculous empyema In manv cases the 
penod IS verj" short 

In the surgical treatment of tuberculous 
empj'ema there are two main objectives the 
first IS the obhteration of the infected pleural 
space, the second is the mamtenance of col- 
lapse of the diseased lung Both of these can 
be accomplished hy thoracoplasty It is well 
known that thoracoplastjr, as it is done toda}"^, 
per se carnes a relatively low mortahty rate 



Fig 4b 



For this reason it is necessary to subject 
patients with tuberculous empyema to thora- 
coplasty m the early stages of the disease 
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before there a a iprrad of the tuberculous 
pfoccks and before the patient h*J ki*t ha 
resistance. In our own senes maji\ of the 
patients came to operat»Q late foe X'mrious 
nMfioos bcj’ood our controL In ^Ite of this, 
thoracopUitv was earned out with good re 
suits In a few case*. It b the onU procedure 
■which offers the tubercuiooi empj-ema patient 
any ml hope of sur^n\’a] 

In case* of pure empi'eina thoracotoin^ 
tbould under no circumstance* be performed 
We haw seen patients aith pure tuberculoua 
enlp^•ema drained bj thoracotoni\ and there 
by dcs-dop acN-cre mlicd tuberculous empyema 
rewlting in tarij death The opening of the 
pleuTal ^ce not ool} encourages setnodarv 
infection bat results in rr-expanAm of the 
diseased lung Previoial} cJoied carrtk* re 

r and infected ^utum accumulate*. \cn 
1 this znateml spreads throu^ the broo 
fhial tree and infects the ooaCiauteial lung 
W e haw leefl 3 sudi caaes, of whkh the foUow 
mg 9 an 


T G Na roj cosle, tfed j )-aus. Oatet of 
pukDoanT- tobmakHii o c rer red U op The pa 
beat VIS adadtud t th* Gn< Dan Itcnu Uos- 
pitai, Jacuat) pi; itk Ulalaal dlrease ad 
left-doinl oavkaba. u Aipril, oj; kft (ammo- 
Ihoraa ass comiaeaced. It as lacoamtet and did 
not dose the csvlrr Tberpaiuni remslnedpoaltlra, 
aithoogfa the nght dde deared almost coe^etd 
On December 5, oj; dear yelliiw fluid am* 
aipirated from ths Idt tborms- TV flold «as 
fruUy pomleBt by Fehmsn gjS, bel laded u> 
herw Offardfcw co smear. Roentfen-rar asd pbyd 
cti exammitloa carried out 00 March S 93S 
»V) rd the nfht lung au csetirretnc to nn. 
proTt On March &, pjS, tbocaoHooiT under 
Lv-«l tmthesia ai paforiaed on the left tide, M- 
lotrtag ahich there m tpread of tha diteaaa to 
the nght or cootialateral ba*e TV spread is ell 
bown la tV ray plat of tpnJ S (F”*, y) 
TV patlat died ilsy 7 gj^, mooiha alter 
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La the treatment of mixed tubeiculoua etn 
p^-cInft one b faced with a more acute problem 
\ socoixianh Infected tuberculous empy-eroa 
U a surgical onergeocy L nllhc other *tiigic»l 
emtigenaet (abdominal) the orgency 1* one 
not of hours but of da va. Surgical mtercention 
should be Instituted as sooQ as possible after 
the diagnosb has been made Tboracoplasts 
should be started before the patient losea his 
resularure ci'en In the presence of fercr suid 


toxKfn repeated aspinufcitis befar emnloced 
to control totidti It b our TrW list 
thoraaitoinv asapteUmiuar. opcfalionstoold 
be perfonned oulv when the empy-enu b fetid 
contamlng anaerobic organbira l^iOfacDtoaiT 
should bi done only after the pulocnirT 
caiitT ha* been coBapacd In oneor tao stigej 
of tboracoplaity M e dcb\ tboracotoon so u 
to presTot spread from a re -opened caviti u 
wc haw menbooed abow (Fig lo ihcw 
case* In which a linus pe^ts after thwi 
cotomv phrenic eictsb tnav be perfonned as 
It not fmre<iuentl\ aid* in the efesure of the 
remaining empyema space 


BUiaLcac 


I Tbirt) -seven cases of tnberculoui em- 
pyTina, pure and nuted are anal^-sed and 
efastided 

3 Eightr-ooe per cent 0/ the empynnas 
ttudied were i«t««Ur> to Induced poeumo- 
thorax. 

3 was 7a 3 per ctob 

4 K ttjB p rehgapw clajsiffcaboQ of taber 
oiloQs mpytntfl b offered. 

5 The uigeDC> of early surgical Intmrti 
tloD in the mlc^ type of tuberculous etn* 
pmoa b pointed ouL 

6 The danger of prolonged ajMcrvalire 
trealmml tn the pore tj^jes of tubercokioi 
empyema is detuonstrated 

7 The advisabilitj of perfonning carii 
thoracotoci> in the presence of the mlvcd type 
of infection a questioned 

8. Early thoracoplasty seems advisafcie. 

A review of the Uleratore b presented. 
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INFECTIONS OF MENINGES AND BRAIN OF 
PHARYNGEAL ORIGIN 

HANS BRUNNER, M D , Chicago, Illinois 


I NFECTION of the meninges and brain 
originating from the pharynx occurs in 
2 ways (i) directly, by extension of a 
phlegmon of the parapharjmgeal space, 
and ( 2 ) indirectly, by way of the blood stream, 
as in general sepsis Each mode ■mil be dis- 
cussed separately and illustrative cases pre- 
sented 

INFECnOK OF THE MENINGES B\ MEANS OF A 
PHLEGMON OF THE PARAPHAR'FNGEAL SPACE 

This avenue of infection is well illustrated 
in a case which is of particular interest not 
only because of its uncommon occurrence, but 
especially because it was possible to recon- 
struct a puzzling sequence of clinical events by 
an extensive gross and microscopical study of 
postmortem matenal That the clinical pic- 
ture at the beginning was so obscure as to 
prevent the institution of timely surgical meas- 
ures merely reflects again the guile with which 
disease processes betray the chnician 

Case i A female, age 49 years, experienced in- 
tense pain in the nght side of the neck on s« allowing 
The pain was first noticed when she awoke on 
December 13, 1937 There was marked tenderness 
over the right side of the neck As the pain became 
progressively worse a laryngologist was consulted in 
the afternoon of the same day He found the nght 
palatopharyngeal arch to be markedly edematous 
and the hngual surface of the epiglottis on the nght 
side and the nght aryepiglottic fold similarly af- 
fected The edema appeared to be non inflammatory' 
in character and suggestive of an angioneurotic 
edema (Quincke) Palpation elicited tenderness 
along the nght side of the neck at the level of the 

From the Department of Laryngology Rhmolog> and Otol 
ogy University of lUmois College of Mediane 
Presented before the Chicago Laryngological and Otologicai 
Society NoFember? 1938 


thcroid cartilage A tentative diagnosis of angio 
neurotic edema was made, inasmuch as the patient 
had such a condition 4 a ears previously At that 
time the condition disappeared within i dav Pred- 
icating against the foregoing diagnosis at this time, 
however, was a temperature of 102 degrees F Ten 
cubic centimeters of calcium was injected intra- 
muscularly and an adrenalin spray was prescribed 
There was only slight improvement and the patient 
was subsequently admitted to the ear, nose and 
throat department of the Polyclinic in Vienna on 
December 14, 1937 

The patient experienced one chill on the dav of her 
admission, but the tenderness of the neck and edema 
of the right palatophary ngeal arch diminished At 
the same time, however, the edema of the entire 
epiglottis was found to be increased and appeared to 
be more of an infiltrative character Laboratory 
findings white blood cells, 14,500, polymorphonu- 
clears, 85 per cent, immature cells, 5 per cent, 
ly mphocA’tes, 4 per cent, monocytes, 5 per cent, 
eosinophiles, i per cent Unne albumen, 25, uro- 
bilinogen, increased Microscopic examination re- 
vealed bacteria, leucocydes, and erythrocytes 
Roentgenogram (Fig i) showed extensive swelling 
of the upper portion of the epiglottis, ary'cpiglottic 
folds, and around the arydenoid cartilages The 
valleculT; w ere distended from below , m their ventral 
regions a number of ranfied spots were seen, the 
borders of which were irregular and extended down- 
ward to the level of the anterior surface of the body 
of the hyoid bone This was thought to be either 
an ulcer or an abscess 

Because of the massive swelling, the valleculx 
were hidden from view by the apposition of the base 
of the tongue to the lingual portion of the epiglottis 
The free portion of the tongue moved readily and was 
not swollen 

On December 15 the left submaxillary region was 
found to be slightly tender, the entire soft palate and 
uvula were swollen and wax-like in appearance, 
edema of palatopharyngeal arch was gone, tonsils 
were normal m appearance, and the epiglottis was 
extensively infiltrated so that it was “omega shaped ” 
The vocal cords were hidden from view by the 
epiglottis The right pharyngo epiglottic fold pre- 
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rated TtOo* era, probeUr abanicoai beceae 
tb left pjarTTHD-epiftotte fc4d wei th h Afped The 
boe of the toBgQ eofratixtiTOQen tbefewceno 
chnis A tratmeat with biat leap «u 
On Dec rmtuT 6 paj oo the oppoeft ade (I^) 
ppeeftd foe the fifit tifne 4ad tcDdeniefs of the left 
nbmexilkr^ re(kn ete fonnd t be praenl. Tbe 
^(Wdt retniined th eeiae u on the pret wm day 
Tite base of toofite ees rwoQen more <n In 
left than oc the ifffat aide. Edema of tbe palaUpf 
arcbea and aoft palat had dhappeajed bj thb time. 
On the left aide of the mla aod oa the left lateral 
wall of the phatyiix defect of the epftbefioci waa 


Od December T tilamiis of modeiat degree 
ai pceaent. The Inferior pole of the left pai^d 
claiu aaa iwoQen The epfflottlB waa firmlr 
mEltrated TeDdeToea of the left ode of the Deck 
In tbe anpradarknlar reglocL, rakm of the jngolar 
eefna, ai^ the reckn of toroid cartrlage waa 
eheftwd. Becanae of the dlffare tenderDcaa and 
refatfrelj lUght rlae in temperatsre t op degreca 
F operatioD waa pent poned anld the next dar On 
December 8 the patient waa pak aad ahghtlj 
cachectic. A cardiac lat of 88 with uaupiuatbk 
puhe waa pceaent. Tha poaterlcr part of the kiynx 
aaiTbibfe. \l thia time the weQl^ of the cpUottla 
aod the left lateral aaH of the phaiTUX waa of mod- 
erate degi e e whereas tha wetOng in tbe rnioo of 
the left parotid glaiid waa imreaied, b t do finctaa 
doD waa present. D ring the aftemooo of the pre 


rfcaa day tbe abok left aide ed tie neck and lie 
aopeiior part of the thcra were tenier aad dritlr 
lohltnled. 8t thh time tbe regfco tie hmlir 
vein a aa Dot at all leader bnt the Kprackridhi 
fom waa iGghtly pamfol to paljatkta. 

Tbe foflowhig Indicated tlie need f« openii* 

f Icactecd appearance, (a) ccaapfeMibkpobc,4*d 

M tncreaaed tmeDIng In tie regkn of the parotid 
pand. Unfortncatelr operatko upoktpcwlbe 
canae of the mbnormal te m peratnre of 97 (karm 
F and be ca ne the cocaohing Inlemid fooad tie 
poke good and coarldered It t be caia of raro- 
tiua rpidenica. In f ct Mete of tbe peopk bimg 
t the boQ^ of the ntJent had toch roadjtkn t 
tbe aam time. On December 9, the parotid area 
aa more tarofkn. \ aofid InEhration extended 
down ard t the krel of the tivrofd cartlkge and 
ccntinced from there along the nemedeidermakafd 
moacie np to Its Inaertioo t the mast otd proem. K 
chTpTnacribed infihraticn In tbe rtgko of the kft 
ftemodaTienUr kfnt waa present. The inEtnted 
area waa tmder Dot not flnetnant. Tie Uj> as 
Dot changed. TrUmna waa noderat and the pa 
tknt thoired ckhnite pallor 
Tbe lampeiatnre aa 96JS degrees F fortheeathe 
day Od December so the adme ere tiighlly 
yeOow' the Upa were dry and eortre d with cmaK 
ThelrsDperatnxe waa^ degitt* P The left parotid 
waagreatlr rwcJka. the dUag cstended Int tie 
post erkv part cd the seek t the urkk and fen ard 
to tie »wi w e ja-iirW cd tho masactcT p«T«ek , Tbe 
fwefllag throQgioBt bad sharp borders aapt for 
tie rtgTcn of Um daride. Tbe eikk waa In sorBil 
poaitlA N partaU cd the facial sem upraeal 
aad that was no floctnatke. Blood coent tioaed 
5^00 kocDcytes potynerpineodean 79 per cent 
jaretifla ferma, 6peT ceBl.lyaiphoeytes, paceal 
CDOQocytea, 4 per cent, ton gran olatkcs aod many 
thrombocytes. The Wajaensann ractico was oega 
tire. 

At operatjco (TL Bmnna) aa inckkn waa made 
along toe nomockidoaoaatafd mxtsek fmai tbe aaca- 
IcfdprocciBt the krcl of the ciktdd cartilage. Aa 
vaa foond in the faaoa cnih In from and 
it Inn the mosek. EzpioratioQ on tie aalrrkr 
borda of tbe mtaefe l e v eakd carlty fiDcd iti 
thin, fetid pua. TJiane in tbe tonoonding areas waa 

oecTotlc. The parapharyngeal ipaca afcng the blood 

Tcaaels coold bo entoed with the giored finger. 
P«a flowed freely The abcaths cd the Tesaeli ere 
•BgilJy tlnciened bat otberwiae normaL Tie fago- 
lar reuL wbki waa onnaJ, waa exposed for abait 
5 centlmeteTS for tbe purpose of ligatkn at a 
dat Uneceasaiy J gnlar lymnh nodei were rwoto 
and there was some cvxkocB ot bfsdt dtactJ oralm 
Aaafioal tep the anterior meifiaiUiion aa exposed 
and tereakd an edematooi, ecrooc tisant N Pg * 
waa foQDd. Loo^ tamponade of the anterkr 
—timim Taa cairted oot iodoform game dram 
aa Intmdnrrd Into the parapharyngeal ipace. 

Tbe pna contained er7throc>t* and ses^t y px 
tnre of bacteria iih gram-pod tire dlpkcocd wktei 
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Fig 2 Condition present after opening the laryni 
Z, tong;ue split in the midline, To, tonsils, a, b, and c, ulcers 
m the lateral wall of the phatynx on the nght side, F, 
fistula piercing the mucous membrane on the lingual side 
of the epiglottis, K, cartilage of epiglottis, ATla, mu- 
cous membrane on the laryngeal surface of epiglottis, d and 
e, ulcers m the lateral wall of the pharynx on the left side, 
5 , probe passmg the fistula from the lateral wall of the 
pharynx into the parapharyngeal space, Ppe, plica pharyn- 
go epiglottica 

appeared like pneumococa Fine gram-negative 
bacilli prevailed The culture revealed Bactenum 
coll commune, which at first grew anaerobically and 
later, after more implantations, aerobically After 
operation on December 21a shght general jaundice 
appeared The wound was dry and showed diffuse 
necrosis but no pus A shght euphonc state was 
noted The swelling of the parotid gland, tenderness, 
and edema over the clavicle were not changed 
Blood count showed 26,000 leucocjdes, polymorpho- 
nuclears, 78 per cent, juvenile forms, 14 per cent, 
1> mphocjdes, 2 per cent, monocytes, 6 per cent, 
toxic granulations and toxic forms of nuclei A blood 
transfusion was given From time to time the patient 
was debnous On December 22, progressive weak- 
ness was noted In the evemng she became un- 
consnous and died 

Autopsy was performed on December 23 The 
dura was well stretched, the leptomemnges were 
delicate and very hy peremic A hy peremia of high 
degree and petechial bleeding was present in the 
leptomeningcs over the pons 

No abnormal contents were present in the ab- 
domen Both lungs evidenced slight adhesions onto 
the diaphragm, but otherwise were normal The 
heart was the size of the fist of the cadaver The tip 
of the heart was formed by the left ventricle The 
wall of the left ventricle was approximately 12 
milhmcters thick and the w all of the nght ventncle 4 
millimeters thick The heart muscle was very' flacad 
and had the color of loam All parts of the heart were 
dilated The x alves, coronary artenes, and the great 


Fig 3 System of channels produced by phlegmon 
a, Probe passmg from the abscess within the parapharyn 
gea! space to the base of tongue, Z, hyoid bone, S, thyroid 
cartilage, F, fistula piercmg the hngual mucous membrane 
of epiglottis filled with banum. 

artenes of the body were normal The hver had a 
normal form, its parenchyma was lacerable and 
appeared cooked The spleen was enlarged, soft, 
and Its mass soft The cortex of the suprarenal 
glands had no hpoid deposit Red patches were 
found in ascending groups in the nght kidney Red 
stnpes extended from these patches and converged 
to the pyramids 

The following organs were given to the author for 
investigation (i) The organs of the neck (2) A 
frontal disc, 5 centimeters thick through the base of 
the skull which included the ascending part of the 
mandible This disc was cut antenorly, in front of 
the sphenoid sinus through the posterior parts of 
the nose, the soft palate, and the junction of the 
horizontal and ascending parts of the mandible, 
and posteriorly, through the most anterior part of 
the petrous bones and the apex of the pyramid, 
downward along the antenor surface of the spine 

Diagnosis Multiple abscesses of the base of the 
tongue followed by a phlegmon of the lateral tnangle 
of the neck which extended into the parotid region 
and the pterygopalatine fossa, internal, suppurative, 
acute pachy'memngitis in the region of the operculum 
sellm and chvus, parenchymatous degeneration of 
the viscera, nght ascending py elonephntis 

Microscopic findings of special autopsy specimens 
The following were normi left submaxillary and 
lingual glands, floor of the mouth, large vessels of the 
neck, and the surrounding area on the nght side 
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rtf 4- Dta«cu] ai the poatcrtor mrUtm c4 •pcdaoi /t tMna mMttUewa 
if aUlk eu C* acUem C bUtmJ cvodd *nerf i/ mchoadjvKt pFtr»Hxn- 
pitilM F l/faRBEta] amr ^ ^ itaqrww ee LL« 

nd d tW p^^TU Clidnsi, / bea7 Ofmh d tbr or^da S, prdM cutflar 
tfarxik t«be tnd U« toUdk «M J/«. neu^ eUnbal nam, F> nt iSmqifi 
ihe SK<ra orabeta <m ibn pwiafar *11 «f tW JL {twa d Reaa> 

fnorto V4, uauB Zr In ur «Q fhiid a^ndt if . utena ndB»rb 

l£Um dmtaK T fc nl (•banatfaa IiUd tbc parapkarwru rm 

d lb« piajvdd ptew, r (naor efl paktU T nuudda Ube A 

pttryip aV a iKfrrm* taoade i/«. ■^"■**J* ^ pudU G idt rabu fm 
thnai^) It tkb tbanan tt^ ihr pa/apbLi7?icaJ i^aa f‘ pt«r>cr4ina 
n£nsa>cxMrk 

The Wt inie oi Uk nrch m«aM rwot, oco 
capvolited bacen bouttbeesed b«u«loa(lbe 
paderkr ali of tbe iBiendl cudid utny bd «cn 
the /afobr rein »od cerotKl tnnr ur^KU tdliy ( 
the poaJtMB of (he *fna« carotcnu. Toe •bkOd 
reached the njTD* but (bd Dot I -adell Tbahuned 
of the freat e*«cl> la the imue tttrroqDdiiUC the 
hacen v«* tHrml The location of ihn bt<T<« 
c oif eip oa ded t (he place here (be abeath oi the 
i ra ^ cU had been opened t the iliik of operaiioa 
The iar) nx cppoted b^ median IsoUod reach 
bflcra rd theb>o»dboneancS thrcpofhtheiiuddteoi 
(he bate of tha tonfoc. After the iarioa as opened 
the ctjnditioo as shoa vn FTjnre as o b *« nnl 
The tectaaoed base of tba toofue, Z aad both (oibit^ 
r , ere teen Behind the ni^ht caoui in the latentx 
aaO of the pbarmx (lateral part of the pluryoco- 
e pj glot tic fold) tLere as an nicer bout centi- 
meter too( a^ 4 milljmefen ide The nicer had 
sharp inrxula and ndotnioed taar|las aad a base 
co m posed of necrotK and pnruienx tuaue Tii* nker 
as harp! demarcated trom Its icmKmdiats and 
had no conununicaboa ib the pacaphai}nfnJ 
space llesul I thu ker as mach amalicr one 
> Mmdar Ipcara re t the first 6j means of 
hstnla CDsered ih macons membrane tUs nker 


ledmt atbrdaker TVlattCT tsjuat pfnheid 
opening in the mocoui meaiheaoe of tW most 
rapericr part of the arj-eptjpkaUc fold K probe 
in trod Dccd into thn opeamf entered iarmca ky 
hich cnennumJcaled tth fistah, / wWb pme 
(rated the eptfiotlii This fistula as fcaad a the 

gntQy oOea, haooahMfiC, liDfual, accvmi me^ 
waneoi thaepii^Ua,!// ThecartIlajF A aodlhe 
Uafsal. nwoo raejshrane of tba epi*k<ta ifl* 
era noeinal The fistak, F emptW into br^ 
nicer d nluaied in Ibe Wt phar^fo-ejaiVxik fold, 
P>e Thu nicer 4 s> separated from aartberttlceT 
W a aaiTcra bridee of nwoos Bsembcane Th^ 

ken, W m bo of lha same appcitanca as the 

fii« aicers t and When probe, S » intrc- 

dnced int the ulcer d l penetrated thont le 
autaacT ml the paiaphiimsfaJ pace I 
apace recent abscess as pre«eai located bm 

(h«liA^|arter> acal st) kphaiynjccaJ Iiaamest 

bet een tha D of the phaniu a*a the B>»- 
pharmecal omade. , 

I order to fet clear clew cf the t ««■ « 
channirh prodo^ br tba phkttw* } 

(he tcaifoe the entire fi-Jnia fiDed taion*n (w 
nker Ufa bamnn pana A itetrttcnott« * 
thu specimen as then taien (Flf j) 
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Fig 5 Large abscess m the paraphaoTigcal space be 
tween the ascending branch of the mandible and the 
pterj-goid process a, Probes m the eustachian tubes, 
b, abscess wnthm the parapharjuigeal space filled with 
banum 



Fig 6 Fxtcnsion of the abscess sagittally a, Probes in 
the eustachian tubes, A , abscess filled with banum 


shows the fistula extending above the hyoid bone 
around the epiglottis as a band about centimeter 
long and rather sharply bordered Only in the mid- 
line IS the barium a little irregularly outlined over 
the cut surface, so that the margins are somewhat 
effaced The probe is seen to lead from the ulcer, d, 
(Fig 2) into the parapharyngeal space This repre- 
sents the route of the phlegmon of the tongue to the 
parapharyngeal space 

The phlegmon did not extend caudalward from 
the place of perforation On the contrary, the phleg- 
mon continued within the parapharyngeal space 
upward as is shown clearly in the second specimen 
The antenor borders of the specimen are through the 
posterior ethmoid cells, the postenor part of nose, 
and the postenor wall of both maxiUary sinuses 
This entire area was of no significance Of great 
significance is the postenor surface of the specimen 
(Fig 4) The specimen was prepared as follows 
After It was learned that the retrophary ngcal space 
was normal, the postenor wall of the pharynx, Ph, 
was cut off at its insertion at the roof of the pharynx 
The soft palate, G, had already been cut off at 
autopsy The roof of the pharynx presented remains 
of lymphatic tissue and some mucin filled cysts, Cy 
The muscles of the palate on the nght side were 
dissected, the levator veh palatine, Lv, was cut, and 
the tensor veil palatini. Tv, was left untouched 
FmaUy, the posterior walls of the tube, T, were cut 
away on both sides so that both tubes could be 
probed The probe on the nght side entered the 
middle ear but this was not possible on the left side 
The mucous membrane of the cartilaginous tubes 
was found to be normal By further dissection, the 
following was found The marrow of the chvus, Cl, 
was normal The dura over the chvus was covered 


by some thick pus, on each side the inferior petrosal 
sinus was located Farther forward the branches of 
the trigeminal, V, and its accompany ing veins per- 
forated the dura The petro occipital synchondrosis, 
Sy, connected the chvus with the petrous bones 
Here both internal carotid artenes, C, were seen On 
the nght side the most anterior part of the cochlear 
capsule, I, and on the left, the most anterior part of 
the bony cochlea, Co, the middle ear, M, the most 
anterior part of the attic. A, and the antenor wall of 
the external auditory meatus. Me, were located 
Below the base of the skull were seen the ascending 
ramus of the mandible, Ma, and more lateralward 
the remains of the parotid glands. Pa The cut wall 
of the pharynx, Ph, and the Rosenmueller fossa; R 
the cartilaginous portions of the eustachian tubes* 
T, are seen in the middle The area, bordered mesial- 
ward by the processus pterygoideus and lateralward 
by the mandible, was of particular interest On the 
nght side the bundles of the internal pterygoid 
muscle. Pi, and imbedded m fat and loose connective 
tissue, the auriculotemporal nerve, rVo, the internal 
maxillary artery. Mi, with some smaU accompanying 
veins and some larger but not thrombosed veins Pi 
belonging to the pterygoid plexus were located’ At 
a there was a small vein surrounded by a peculiarlv 
condensed tissue This was examined microscopicallv 
Very marked changes were present m tL left 

K:?.dThf 


artery and the big veins of the pterygoid plexus 
this side were involved in an abscess Ah iu 
size of an olive, situated between the’inte™’'r 
B..d m„,cU, ft, and tb. Pta.,g'.!d' p ““ s ’’ S 
abacess parforalad the 
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lig 9 Right side J, Antenor, A middle fossa, D, 
dura, o, thrombophlebitis pundenta of reins aathin the 
dura, T, carUlaginous tube. Am, middle meningeal artery 
wathm the foramen spmosum, Tp, thrombophlebitis puru 
lenta of veins of plexus pterjgoideus, AM, abscess rnthin 
a marrow space, Tc, tensor veil palatini muscle, L, levator 
veil palatmi muscle. Pc, thrombophlebitis purulcnta of 
veins of carotid plexus, C, internal carotid artery, Ca, 
calcification of media of mtemal carotid, Co, bony capsule 
of cochlea 

2 The apex of the right temporal bone The intima 
of the internal carotid artery was slightly thickened, 
the elastic layer w as dissected and in some places the 
media was calcified (Fig 9) In the tissue surround- 
ing the carotid artery, the carotid plexus was ex- 
tensively thrombosed and abscessed (Figs 7 and 8) 
This purulent thrombophlebitis decreased in extent 
as the plexus was traced from the cavernous sinus to 
the knee of the carotid artery (Fig ii) 

The cartilaginous and bon> tubes and their lumina 
were normal except for some hyaline degeneration in 
the mucous membrane of the bony tube 
The apex of the pyramid (Fig 8) was diploetic 
and contained loose spongy bone, the marrow of 
which was partly lymphatic and partly fatty For 
the most part, the marrow was normal 
The dura of the middle fossa showed an extensive, 
intradural and extradural suppurative process (Figs 
7, 8, 9 and ii) The extradural suppuration, m 
many places, had broken into the marrow spaces of 
the tip of the pyramid and there produced abscesses 
of various sizes Some bundles of the trigeminal, 
that are partly within and partly beyond the dura, 
were surrounded or destroyed by the suppuration 
As m the case of the thrombophlebitis of the carotid 
plexus, intradural suppuration decreased lateral- 
ward m extent In the lateral part of the middle 
fossa were many Pacchionian granulations and brain 
hernias, neither showing inflammatory changes 
The levator veil palatini muscle, fat tissue, and 
dense connective tissue (Figs 8, 9, and ii) were seen 
posterior to the cartilaginous tube where it is fixed to 
the inferior surface of the petrosal bone Within that 



Fig 10 Right side D, Dura, Pp, thrombophlebitis of 
plexus pterygoideus, a, posterior border of foramen 
spmosum, c, anterior border of foramen spmosum, b, 
antenor and mfenor border of foramen spmosum, Im, 
middle meningeal arteiy inthin the foramen spmosum 

fat and connective tissue are artenes of middle size 
which were normal, and many glands and excretory 
ducts of glands w hich probably belong to the glands 
of the phar> ngeal mucous membrane There were 
dense piles of leucocytes (penglandular abscesses) 
around some of these glands 

Anterior to the tube are the tensor veil palatini 
muscle and that part of the parapharyngeal space 
which lies just below the base of the skull (Figs 9 
and 10) In that space lie the mandibular branch of 
the tngeminal before it enters the foramen ovale, 
and the middle meningeal artery as it enters the 
foramen spmosum There was an extensive intra- 
dural suppurative process where the dura covered 
the bony margins of the foramen ovale (Figs 7 
and 8a) The intradural infection extended farther 
bv breaking through the posterior wall of the fora- 
men ovale into the spongy bone and produced a 
big abscess within the marrow (Figs 7 and 8 Am) 
At another site a large fistula was seen in the pos- 
terior wall of the foramen ovale (Fig 7 F) Both 
margins of this fistula were dislocated and showed 
evidence of How ship’s lacunm but no osteoclasis 
The opening of the fistula was filled with scar 
tissue consisting of many cells At this place, 
although the suppuration had broken through the 
postenor wall of the foramen ovale in the direction 
of the cartilaginous tube, this particular fistula was 
already healed at the time of the patient’s death 
In spite of the extensive suppuration in the region 
of the foramen ovale, no evidence of suppuration 
was seen within the branches of the tngeminal that 
pass through the foramen 
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lUfVl lUe. D Don C« bm^ opvU <J 
codika. U uu m twu htrtitn pm^foU erf on ithiD tlia 
dun Uinnhefxilctalb c> ns* <d p<rT))^ad 
F F loojxiea ^intmoB > puraimt tbnMsbct hm (b* 
nUdk Drtiffitnl utnr Is I I mrinln s l mmi. F pw 
rtluD tJie pmphsiTTigcnl (face, 5)*, fXBipalWdc Bcrv 
7 a s>T<> L, ifnisr cB paljtla} 

ni^ F Ux ukra Uk [Mnpfa«r7Ti(T«] ^wre ^OJtt- 
hqruoiA tobc C Lnct ei isinial csrotU srtny C csl- 
dsntxia ol Cxatca K>niit <J mlrmAl <aroc*i crtoT’ B 
boD7 ifiiiU withfe ikv (mbe 

V i££eTtnt tort erf proct« * «u obkcrved In ibe 
nibborbood erf tbc lonmcii tfntiaMa (Hfi q, o, 
aoct ) The enidcOe lortu (r«i rtrrj- oorrnal. 
od tie brtnchtt erf tbe »>mp*thrtK nerve hicb 
sccompuij tb« rter) «ete tlscMt nomul B t m 
ibe loote etjosecti e U*4tit nrTTooBdnin Uw srtoy 
there u m otewr* tlxe» tbe recoil erf puitt- 
lent thiwnbopikHt Thi* bece' sdewtirdlT’ 
u cofittnuetkiii erf u bsceet « thin the pars 
pbemifesl ppare h±ch aieoiied thitnib the ^orB 
men mnomm I t the avit erf tfce tLoIL Ttere 
foe tK infectieMi erf tbe dnn oQ the r^gbt tidt c»b 
b« <Anl I ba eciginited therefrom. 


^ Ti trfrm .j ^ 

(Ilf ) In totne pUm the* nlcer» rmS tl» 
inti»d«h>eT of the pharmi. There aa iMfli*. 
mterry mfiHretfoo erf modeTmle [nietrdtj- In tie 
•^Ke thtoe wpU betmeen the aotefc budfes 4 
the fcperkr pharTUge*! o»lflQof 

4 Par >i4rT*t<W pKt Un Ufl tUt There 
• "^ppomi tbTtunhophkWtif erf the 

The ( t and the loo* coonectA tiMoe m 
that fide aaa rooe ffedrd tha c* the Me 
In defitbra t the ribbon liLe (sflHjiUont, meMer 
ble Detnni* and ma««e* erf bacteria, bemcrrhirr' 
nd abacnaes aere noted. Tbe puniimt Inihralioe 
t®ached the metCt oi tbe fntemaj muSary artery 
The tmanetlive tl*aoe fheath* erf tbe Der\e* «tti 
Infiltrated hot tbe nervef thentfeim era almo<t 
an normal 

5 Rfflfm »{ Oh Ufl pitrrpiJ /raew. Tbe \eia* 
erf (be pterjjcoid pleeu* ercfeen Uin the (i( and 
hwc connertKt tune that mrroond botkpter>irid 
pj uttsata. The* atini co tained either poraku 
thranU cr a ere thcroof bly deVroytd to fora hbiI 
aiMlUixe tacca*a. Tbe large adna of the ptm|t<id 
irfem aere. on the berfe, noratal The ten^d 
nrancbca f the Inlmtal manHary arterv ere aho 
normai It b fcrptbint Lbat tbe pcriaearal th^oev 
abowadne ot tot Bnk. Inftajanitecy dManci The 
bundlea erf the ptei>fold tmadet ere for (hr sm 
part acaiaaL 

Tb Birroa of the pt uyg crfd n mcea» u partl> 
Catljr and partly amd «™n a£Me>*f et leei 
fxraandtbm thtbaMindtbepteTyfDaandrbclxr 
Ugannt wm scat rtal<4anl I a upycr it to ,* (bt 
tMbfasent u not perfented. tu the bine u 
perforated only hi frv placet. 

d rir >CI /Urld/tm^arid hm Tbechangn 
here ere caconaDy the fame ar on tbe riffat Me, 
eacrpt tbat ther aert more oteMiTt (TT*. ) TV 

(emal carotid arterr fboaed thklemag el iV 
inilniaaad caldfiea lion of the media Thathroo- 
bophteilth roond the rterr waf io otrarfre ti^ 
in man y placet there ere do rda* at aB bnt ewy 
frank pni 1 miBT placta tbe pm traded (be 
artery (FI*f. i and ja) At tbe* place* the au^ 
in tbe aOorfihe rtery tOd not tai the rtaiM che 
here the eralolheinini aa* dektrojed. The 
of the artery rc laloed a mural throrntw (Fi* 
Tk) Tbe ertendre pen artenal faptmralku co^ 
Unoed bo aUmi tbe Lnee ol tte I tenul arotW 

artery int that part of the artery that de««*h W 

Tbe bony tube ai normal od aKo tbe earlBi^ 
■Mala part ih tbe erceptiem ol the lepom erf lae 
latbnuu d the hiV Under nomiil arcBai*tao«* 
tbe as com metnhraoe h adjicat I the cartibp 
vflb of the m com membTane re tetdcM *«»- • 
ra«y<tfcoawcr>ci -»« V t»-** *v 

»»w 
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this case, the mucous membrane was in manj folds 
\\hich greatly narrowed the lumen On some places 
that narrow opening was entirely closed by a serous 
exudate which developed in the following way 
Under normal circumstances some cones containing 
connective tissue and blood vessels invade the car- 
tilage of the tube, perforate the cartilage, and com- 
municate with the subepithelial tissue of the mucous 
membrane In our case, the blood vessels in these 
cones were ht peremic, at times also infiltrated, which 
gave evidence of their rfile in the transportation of 
infection, without affecting the cartilage, from the 
surrounding tissue into the mucous membrane of the 
lube The marrow in the tip of the petrous bone was 
mixed In manv marrow spaces the marrow con- 
sisted of onh hmphoid tissue which was a conse 
quence of inflammation 

The dural veins were extensively thrombophlebitic 
and purulent so that big intradural abscesses were 
seen in a number of places Extradurally, there was 
not much pus present The superior petrosal sinus 
was thrombosed There were manv Pacchionian 
granulations in the dura of the lateral part of the 
middle fossa, but these were neither inflamed nor 
infiltrated The branches of the trigeminal nerve, 
which perforate the dura, were also slightly inflamed 
Onlx little pus was to be found in the IMcckel’s 
cavilv The gasserian ganglion was practicallj 
normal 

In that part of the parapharyngeal space, which is 
situated before the tube and before the tensor veil 
palatini muscle, big abscesses were seen and an 
extensive thrombophlebitis of the ptcrjgoid plexus 
These abscesses also surrounded the branches of the 
trigeminal and the sympathetic nerves, generalh 
thc> did not invade these nen'es There was a split 
like abscess in one place coming from the para- 
pharingeal space and traaersing the trigeminal and 
adjacent s\ mpathetic ganglion The suppuration in 
the paraphari ngcal space reached the ala magna of 
the sphenoid bone on the one hand, and on the other 
inx aded the posterior w all of the foramen ox ale and 
produced big abscesses in the marrow of the bone 
In the opening of the foramen ovale there was onh 
a slight inflammaton change within the loose con 
nectixm tissue between the bundles of the thud 
branch of the tngcminal However, there was an 
evlensivc purulent periphlebitis which accompanied 
the mciungca media arteu through the foramen 
''Pinoxum Thromboses seldom occurred In the 
opening of the artcrv mural piles of leucoev tes were 
found which lav in a network of fibrin At these 
places the endothelium laver was almost absent 
w Inch indicated the beginning of thrombosis Other 
wise, the wall of the artcrv and the bonv walls of the 
foramen spmosum were normal 
The mucous membrane in the anterior part of the 
middle car was hvpcrcmic and inflamed J he well 
developed pneumatic cells m the solid angle of the 
pvramid was lined principallv with normal mucous 
membrane and onlv partlv with edematous mucous 
membrane 



Fig 12 Leftside Sinus petrosus superior (throm 
bosed), Ci/i, cavaim meckcli. Pc, thrombophlebitis puru 
lenta of veins of carotid plexus, V, tngenunal nerve, P, 
abscess vvathin the dura, 5 ^, sjndesmosis sphenopetrosa, 
Te, tensor veh palaPni muscle, T, cartilaginous tube, L, 
levator veil palatini muscle, T/i, thrombus within the 
internal carotid artcrj , C, rpj , tip of the pj rarmd , a, space 
shown in Figure 13 in higher power, 1 , antenor, P, 
middle fossa 


7 Caicnwiis sinus nit the Icjl side There was an 
extensive suppurative process reaching the media of 
the internal carotid arterv The media itself was 
normal The connective tissue sheath of the ncrv'cs 
was onh slightlv infiltrated, and some small branches 
of the nerves were invaded bv leucoevtes 

It is obxnoiis that in cases like these the 
most exact macroscopical examination is not 
suflicient to visualize the extent of the patho- 
logical processes The microscopical examina- 
tion of tissues which seem macroscopicall} 
normal is absolutely nccessarv Consequently, 
quite enormous changes were discovered, the 
course of which can be traced onh when cor- 
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j. The h rV»rt b> hitbrr pa«cf 

^ k hu fTM j cuMld MtffT, ^ iH trf li* nitj !»• 
£ltiate<) e, BUfki betvera UKtzLflmard *5 (apmud) 
txd lh« Dcmtk mB r<lattre(rcO Pc, tbrocabaftUrUjit 
F«/«k9t> e/ tk* cmcti plena T pa/olae tKmnlo 

related mth tbe cilmcal fettaret of the c>*e. 
Tbe patient i OliieBs began ^th a ptilegmoQ in 
tbe right half of tl^ base of the tongue and In 
tbe neighboring lateral waB of tbe phanux. 
Later the phlegmon extended akng tbe oaae 
of the tongue and wandered frocn the right to 
the left expUmi tbe presence of ulcera in 
the lateral wall of the pharvxu on both etdea. 
Tbe*e ulcera were connected ^ a hitula pierc 
mg tbe ba*e of tbe tongue "riie ulcrra on the 
right wdedid not ihow a pcrforatkinof thecoo 
itrictor phai^Tigu but on tbe left aide an Inx'a 
lion of the parapharj'ngenl space uotkrabtedly 
took place CoosequenlJv large ahicewet dc 
\-cloped In tbe looie conuectiNe ibiuc of tbe 
left parapharjmgeal space as ibom In Figure 
4. Irom tb« abscewea, tbe Infectwo con 
tinued partlr downward and partly upward 
Tbe contmuation of tbe Infectioa downward 
foUowed the ibcath of the veaieli and migbt 
ha%T been itopped bv tbe operation. Of 
greater importance wai the continuation of 
the Infection npward Into the cavilj of the 
ekuH Frank and Schcer studied the path 
ira\a of such Infectioni and found it poislble 
for the CTterajon to proceed (i) along the 
Tin* in the form of a purulent thrombophie- 


Htb (aa a rule the order ii 11 foOowi rcmiof 

the pterygoid plena, to the vciw of the 
foramen ox-ale and then to tbe civeroou? 
ifnos) (}) cCrectf) u a pidegmon aio^ the 
sbeathi of tbe xeMeli and nerve* Into tbe 
foramina o\ilc Itcerum md ipuMium and 
(3) bj an oiteom\-cIitic croifc<a of the borr 
baaeof tbe ikull 

In thli caie there wa* purulent ihrombo- 
phlebitb of the ptervgold pleiui and of the 
\-ein* b the foramen ox-ale ailightln&ltnlioa 
of the iheaths of the mandibalar brandi of 
the tiigeminns, an oateomxelltiJ of the pov 
teriof waB of tbe foramen ox-ale, and fioaDj- 
an cxlejuix-e tbrombophlebitls of tlw renooi 
plena around the carotid artery In one word 
all pelhwaji mentioned bv Frank and ‘kheer 
were affected. It a Important that the walk of 
the euitachian fnbe whkh were TOrrounded 
exTT>-where by pta, were not affected- Tbe 
tube reacted onl> with the prodnetion of a 
little serous rzsdatr fiUlng up the lamcn of the 
tube in tbe regKm of tbe stlmus and wftb the 
awtfling of lu muecua membrane which ote 
stmeted tbe passage of a probe on tbe left 
aide Tbe wall of tbe carotid aitere la tbe 
caroUd canal was Infected and tbe lumen it 
that place contained a mural thrombus. 

Tbe cootfftioD was too far adruced to 
permit a definite deoaioo as to which pathwtr 
the infeetke followed to retch the endo* 
cranlom It is the writer s belief fai thk re 
*pect that the throtnbophlebflis of tbe veins 
of tbe ptaygoxi plexus might have been of 
peateat Iraportanct ^Tjen it Is recalled that 
In Ibe nacroioopfc specimen pus was seen 
within and around the x-esscli, it cannot be 
deoded whether the pus had pixMgated up- 
ward along tboae channels or had ilopcd down- 
ward along ibcic same channek. Thu queitwa 
always arise* in poatroortem case* that have 
been examined Consequent]) an unquestion- 
able route of mlectlon to the endocraDlum can 
seldom be uncox-pred. At an\ rate it leenii 
that this question u of no great prictKsl 
impoTttDce as errn an exact knoa ledge of ^ 
pathwax an InfeeiioQ will take into Ibc enoo- 
cranium srould not make a rational regunm 
of treatment avallabfe 

\Vbm the Infectwa m thk case reached w 
endocraniam it Mffected tbe \-cin* ailhm the 
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dura and the cavernous smus As a result of 
this thrombophlebitis, many mtradural ab- 
scesses of vanous sizes ongmated These 
mtradural abscesses perforated the dura and 
produced extradural abscesses which finally 
eroded the bone of the ala magna It is not 
surpnsmg that these mtradural abscesses did 
not perforate mto the arachnoid, smce, as is 
well known, the endothehum of the dura is 
highly resistant As a result of this mvestiga- 
tion, one observation is foremost both sides 
were similarly affected, though less on the 
right, despite the fact that no fistula was found 
on the right side, either grossly or micro- 
scopically, to account for a supposedly direct 
extension of the hngual phlegmon into the 
nght parapharyngeal space 

How are the pathological changes m the 
nght parapharyngeal space to be explamed? 
The thrombophlebitis of the right carotid 
plexus is most likely a continuation of the 
thrombophlebitis of the left cavernous smus 
The route of infection was m the following 
order left cavernous smus, mtercavemous 
smus, nght cavernous smus, and nght carotid 
plexus An infection spreads along such chan- 
nels very quickly, as reported by me many 
years ago This tjqie of infection will explain 
why the thrombophlebitis of the nght carotid 
plexus, which has not been as mtensive as the 
thrombophlebitis of the left carotid plexus, 
decreases m the direction from the cavernous 
smus to the knee of the carotid artery This 
last mentioned observation excludes the sup- 
position that the infection of the nght carotid 
plexus took place by way of an ascendmg 
infection from the nght parapharyngeal space 
Qmte a number of other conditions must be 
considered as far as the suppuration m the 
nght paraphar3mgeal space is concerned This 
suppuration was undoubtedly the result of the 
phlegmon m the base of the tongue, which 
started m the nght half of the tongue That 
no perforation was discovered to lead from the 
nght half of the tongue mto the nght para- 
pharyngeal space proves nothmg because a 
similar lack of a fistulous tract is often ob- 
served m parapharyngeal space infections of 
tonsillar ongm Further, a precedmg tonsiUar 
infection can be resolved at the time when the 
phlegmon, which it produced within the para- 


pharyngeal space, is still active and pro- 
gressive 

In conclusion, the course of the disease was 
as follows The phlegmon of the base of the 
tongue on both sides perforated mto the para- 
phaiyngeal space, on the left side by an ob- 
vious &tula, but on the right by a fistula 
already healed supposedly at the time of 
death The mfection of the left parapharyn- 
geal space continued mto the endocranium 
The chief routes were surely by way of the 
sheath of the carotid artery and the veins of 
the pterygoid plexus Withm the endocra- 
nium the mfection produced severe mtradural 
suppuration and a thrombophlebitis of the 
left cavernous and intercavernous smuses The 
mfection then entered the nght cavernous 
smus and penetrated farther on into the nght 
carotid plexus From the parapharyngeal 
space on the nght side, the mfection passed 
along the pterygoid venous plexus, through 
the foramen spmosum, and mto the endo- 
cramum, too, which produced essentially the 
same changes as on the left side 
It IS proper now to reconstruct the clinical 
symptoms m correlation with the virulent m- 
fection On December 13, the patient ac- 
quired, for reasons unknown, a phlegmon of 
the tongue which wandered from nght to left 
and which had been, as usual, assoaated with 
high septic temperature, moderate leucocy- 
tosis, and alburmnuna The one chiU that the 
patient had expenenced and the tenderness of 
the left submaxillary region were direct results 
of the phlegmon of the tongue On December 
17, 4 days after the onset of the disease, the 
temperature began to fall At the same time 
3 symptoms appeared which mdicated the 
senousness of the disease had they been prop- 
erly appreaated (i) tnsmus, (2) swelhng 
m the region of the left parotid gland, and 
(3) diffuse tenderness of the left half of the 
neck In retrospect, we must explain these 
symptoms on the basis of the mfection of the 
parapharyngeal space which occurred 4 days 
after the onset of the disease Unfortunately, 
we did not appreciate the value of these symp- 
toms and did not operate at once 
The subsequent course was pecuhar In- 
stead of the septic temperature usually en- 
countered, the temperature fell to normal by 
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aisa tiic local tlgat of the 

throat tmprovTd, the fwelliDf aod the tender 
De*a of tnc Wt side of the neck decreased 
which indicated an ipporcnt improvement of 
the entire cooditkm. ^.c^•Mlbe^as the deci- 
sion was made to operate because the patient 
looked sKk^ the pulse was soft, aiKl the iweO- 
ing of the parotid had increased In falling to 
give suffiaeot credit to these aymploms 3 
precKnis da>a were lost after the onset of the 
supposed fnfectioa of the parapharyngeal 
nuce. BatonZ>ecember»Q,asso(niasgei]>eral 
decay swelling of the parotid aitd lencocv 
toils became increased snd a sGgfat jaundice of 
the sder* mpeared, the operation was per 
formed in spite of the Jow temperature 01 98 
degree* F At operation a purulent necrosis of 
the connectlTC Uasue was found which reached 
the parapharyngeal ipace> There was very 
Uttle pas. Alter operation the temperature 
rose ilightiy and the leucocytoaii Increased 
The pnmess of the disease could not be 
stopp^ however and 3 (kn after operation 
the patient died of sepsis, the disease lasted 
10 m ah and if we suppose that the 
mfectioo of parapbar)-ngeal space began 00 
December 17 the Indammation In that area 
lasted 6 da>x 

Wlten the clinical course b compared with 
the hndingi at autopsT the case reveab a 
number of slgnlhcant Codings 

I The mfcciion of the paraphar>iigeal space 
can mom/eft itself with the sjTzmtoms of a 
critical fall In temperature and ol increaamg 
leucDC)’tQ*is. It IS wcH known that some forms 
of sepsis, and Indeed the most dangerous 
forms, can progreas without givingnse tohigb 
temperature or even sUghtJy elevated temper 
ature Roenau of m) department in \<cnna, 
described a case nhts^tingthb fact. It boot 
well known that an acute sepsb such as this 
can also originate from the parapharyngeal 
space It cannot be pro\'ed tlat BacOhn cob 
which was found to be present, was rcsponiiUe 
for the peculiar feature* of this case aJlhoogh 
it b possible thb bacterium was the con- 
tributing factor 

Orton recently described cases In wfaidi the 
onset of a paraphar>Tigcal infection was aa»>- 
ebted with a fall In temperature b> Ivab. 

I ha\e sho observed such cases. It should be 


noted that b our case a critical bD b tb 
teroperatnre sjgnaJbed probably tie first fe 
vol\ement of the paraphsrvngcal space 
3 The ftutopsv findings fndfate the ami- 
blllty that the bfectwn of Uw ri^t para 
phar^-ngetl space took place many da>a before 
death. Thb snppcmtioo b supported br tie 
fact that the fistub In the posterior wiD of the 
right foramen oiale was filled with yoanj 
connecthT tbstifc. Sorprislnjly thb Inlccti* 
of the right piraphflr>-ngeal space happeoed 
without dinlral signs many daja before oeitb 
f^miptoms such as swelling of the neck, teroos 
caUrrh of the middle car or trbcmnztl neu- 
ralgia were all prominently absenL Only 
trismua existed which most be cx;JaiDed 
on the basis of the infectioo of the left rather 
than of the ri^t paraphar^'ngeal space. The 
coDdusun to be drawn b tint Infectioo of the 
parapharyngeal space can exbt without early 
alsrmiog geoeral, and local symptoms. Tl^ 
fad bvites the suspioon that buccophaiya- 
geol infections Involve the paxiphuTn^ 
iroace n»r« often than has bees our brief 
This coneeptioD has already been irmphiriad 
bj Cobb and certain French lirys^ikigttts. 
Although Uffenorde doe* not beDera ths, the 
above tends to support the ideas represented 
b) Cobb 

3 Sjmptotni of tngeiainal neuralgia were 
abwt. In ^ite of the fact that the para 
pharyngeal spaces 00 both sides were infected. 
Jo the fibers of the trigrtninal were only 
alightl) affected the purulent Infectioo was 
found principally axotmd the nerve and gas- 
icrlui gangUoo Of courae it should be borne 
m mind that It a much easier to establiih 
microscopically the basa for paiaJyia of a 
nerve tb*n for irritation. However it b ce 
tainly true as Metidv remarked, that tri- 
geminal lymplosns art not present nectmriJy 
In all r nw* 01 ascendlne lofectiooi of the p*ra 
pharyngeal space. We can make an even 
broader obsenrttjon on the basa of this ca^ 
namely that neuralgic symptoeiis can w 
mbsent even when the surrotuidiiig areas of the 
trigenunal nenT are sBgbtlv Involved. 

4. W*bethcr or not this patient had an acate 
tertras calaiih of the middle car b not kno^ 
because it was not investigated. 
a Hocking of the custacfaian tube 00 the *«£ 
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side existed, as evidenced by the inability to 
probe through the tube in the gross specimen 
This blocking was the result of an inflamma- 
tion of the mucous membrane in the cartilagi- 
nous tube, and this reaction m turn produced 
tufts and serous exudate By what manner 
did the patient acquire tubal pathology? First 
of all. It did not result from an ascending 
infection along the tube from the phaiynx 
In order that this mechanism be considered, 
the tubal inflammation in such a case of 
bilateral infection of the parapharyngeal space 
as this would have to be bilateral Instead, it 
was only on the left side The idea of Wessely, 
namely, that the cartilaginous tube can be 
compressed by a paraphar^mgeal abscess, is 
not acceptable The chief reason against this 
concept is the fact that the cartilagmous tube 
IS surrounded everywhere by loose connective 
tissue and by fat Also, at the point where the 
tube contacts the floor of the carotid canal it is 
separated from the bone by a thick layer of 
coimective tissue Consequently, if we still 
suppose that an abscess m the parapharyn- 
geal space might compress the tube, it would be 
most essential that such an abscess be of an 
enormous size and continue to subject neigh- 
bonng parts to great pressure This again is 
not possible smce the parapharyngeal space is 
not an entirely closed space 
The eustachian tube changes resulted from 
the infection passmg along the connective 
tissue and blood vessels, which normally per- 
forate the cartilage of the tube and extend 
thereby from the parapharyngeal space into 
the mucous membrane 

5 Our patient had an mtensive intradural 
suppuration, a purulent thrombophlebitis of 
the cavernous smus on both sides and of the 
carotid plexus on both sides AU these sup- 
purations did not produce chmcal symptoms 
Eagleton has emphasized the lack of outstand- 
ing symptoms m certain cases of cavernous 
sinus thrombophlebitis This writer made 
similar remarks many years ago regardmg 
otogenous cavernous smus thrombophlebitis 
We, therefore, must disagree m this respect 
with Wessely’s concept that “When the m- 
fection has spread over the base of the skull 
and reaches through the foramma ovale and 
spmosum mto the endocramum, the tvpical 


sj'mptoms of thrombosis of cavernous sinus 
and meningitis precipitate ” Our case proves 
conclusively that it is not always so It is 
justifiable to state that when a patient dies of 
sepsis, originating from the parapharyngeal 
space, meningitis and thrombophlebitis of the 
cavernous smus can be excluded with certainty 
only after these parts have been exammed 
microscopically Following up this postulate, 
we should defimtely prove in similar cases, 
more often than we have m the past, the exist- 
ence or non-existence of a latent memngitis 
and thrombophlebitis of the cavernous smus 
which ordinarily are diagnosed only as de- 
scending infection of the neck It wiU be 
necessary' that microscopic examinations of 
the dura and the smus be made even though 
they appear normal 

6 Twelve cases of deep abscesses of the 
neck occurred after buccopharyngeal infec- 
tions were treated by the wnter durmg the 
last few years, with 2 fatahties When there 
was a chance to operate at aU (a few of these 
patients died very rapidly), it was customary 
to dram the parapharyngeal space and usually 
to expose the ju^ar veins 

The present case indicates that this surgical 
procedure should not be followed routmely 
At the time of the neck operation, the sheath 
of the blood vessels was found to be normal m 
spite of the purulent necrosis surrounding it 
Nevertheless, this normal sheath was mased 
to expose the jugular vem At autopsy, just 
at the site of exposure of the jugular vem an 
abscess was found Undoubtedly, a route was 
opened up by mcising the sheath unnecessarily 
at operation Therefore, it is qmte evident 
that at an operation for deep abscesses of the 
neck a normal sheath of the blood vessels 
should not be mased when there is purulent 
necrosis of the surrounding fascia of ^e neck 

INFECTION OF THE BRAIN BY WAY OF 
GENERAL SEPSIS 

The second way m which infection may 
lead to the endocramum is illustrated by the 
foUowmg case 

Case 2 Ch Sch , a female, 43 years old, had 
often had angina On March 29, 1936, fever, chills, 
and a swelhng of the neck appeared It had been 
diagnosed as “abscess of the throat ” After 2 davs 
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the coad liooi itQiw.fd but cm the third d*f the 
t»Q a trapmtare o< co 4 t 04 dei^re* F Since 
ccnld ndtba tUikd vs lit up thcnfore 
Um u admitted U> the oeorcincicai cbnlc. On 
April t, the patient beim t tpenk ilo hrnnd1aa>- 
bmntlT She Mretcbed her anm t other placei 
than it* ariibed to itreteb them. On April j 
dehrimn occurred- 

Oa April 4^ her tnaperatore roee to 104 deftm F 
The tort peUte on the kit hid bol^ ont. Hm 
repon oi the kit tcniD tu racua plnaret, 
dTUithiU, and abdoceos paraljtli cm the Mt «k 
enrred. The right am waa paretic and atuck 
ahdoeriul redexea on the right ode « se donlttlthed 
both k{s acre paretk and atazk abaaU redem 
ad tocai OQ both tides were cOadahhed. Then 
aera no ckss o^ affecdon in the pyntmldel trecu. 
On \pffl 6. her temperaton was i 5 defrecs F 
The paodr In the kft mai^balar angle en vedka, 
but the Tettel iheath aai not tender bo trlsmin 
aaj present. The region of the Idt toall was very 
red the left tontfl au cQ^ihiced bf backward pre»- 


rore. The palatophaiTnceal arch on the left shk 
ats very moth Innltrate^ and Urgt taeflint and 
bolting oot of the lateral wall of the pharynx ex 
tendecldown ard to the Urynx. The larynx conld 
hax^ be aeen, bnt oo edema aetd bo dhtarbances of 
the moUCty of larpix were prescut Tben am 
kncoeytei (a tbe Wood. There as hem! 
oacw Qo the ri^t side bnc tbe 1 dal nem was 
intact. Paieiis ot the lateral taorwment of ayca to 
tha Mt and opvard was present hoAcwage could 
Mt be undentooii Tbe te ra bwsp fasi fluid waa 
analysed with tha (ofkwing rmhs PaMy ± 
Noaoe ApeH, ± Mbal, o. Dlignoab towfOofraoca 
aejwia. Opentieo was reftaed. On April 7 wdnnx 
of the lateral wall of the pharrM utcreased tm 
ttrabisisns conTeryens ocenrreo. There was no 
rlfkbtyoftheneckbnt poaltbreKcndf was present 
In tbe ere ni nt the patient died. 

In taklsf o«t tbe cnans of the oKk at topay a 
Tcry weQ encaptnlatea bacm as U( is walant 
sitnated beVdnd tbi Vrit toarii. was downed. The 
alacoscaTity aas&IM iih thick, creamy irecnaJ) 
pul. In the pes as eD as bi the Wood, the Strepto- 
coccus hjemofrUctts as looiuL Both toosOs were 
enbiryed and tocenknt Tbe folbdei at tha basa of 
the too me were ollen Tbe mncoos tnembraDe of 
tha pharynx was yerr hy p ere ml c. Trachea and 
eaopnaxM ere oormaf The fray subalance of tbe 
alriated body and of tbe cortex cerebri wm markedly 
h yp er eioi c and spotted. N encephalitis was to be 
hjofid a tbiti the pooa Tbe resaw t tba basa W 
ihebrun ere ddi cate. 

Tbe dll gncaa as ret rotoasOlar abscess of tha left 
asde, scpcjcemia sebaentt tntBOr erf tha ^ikca. 
parenchymatous ckyeaeratloe of tbe lstestinr\ 
edema atuf hyperemta of tbe brain, recent hrmoe 
rhaxic nephnU' and lan^^ 

klKTOscopic eisounstjoB revealed that thetemsiU 

ere b>peTT4rst>c and infiltrilcd by fiWnns Ibaae. 
In tWt fibroGi tissue many hyaline ipots were to 


be seen but no cartflift. TiUtIn the toowdrtw 
pharynxis muck isuch dbroos tkue u ta be 
seen 1 all settkaa of the bcaio trTpern ak n 
loondbatnoencephslitit- I ooesectioa Ibrcrebai 
coorirti f of kocDCj tes was kkntified. 

In Casc i edema 0/ tbe bram wu p r od u uyl 
byaphixyngogenocaacpaia. WeetaoHmaia 
Uin, of couiK that the parapiiajyii^etl ipee 
and tlie meniuje* in this caae were entWy 
norma] *Ina they ire« oot etaialncd mioo- 
•copiadly However it cm be fUted, tiat 
anatomicmliy as weO u dirdcaily edona of the 
brain traj prcunlncnt. 

The findiog of an edematena proceas of the 
brain in a case of geneial aepsa U cot m 
prising since wt know that In the awne of a 
sepsta of any origin the brain can be adected h 
dlnermt wa)X Bj toxini as acD u by rday 
IngofcDcd bj-pcremla, edema, iwefEni of tbe 
bri^ hanorrtage eDCtpbaiitJs, or a bnh 
abnem can develop Ajalreadrroentioocdla 
our case report an edema of tie brain had 
developed It is very toportaxit that Ltdi 
edema produced clinically only local •yrap- 
tccoa of the posterior foeaa. Tbne i^mpttxis 
were as foBowi (i) grim acta (s) djaarthria 
U) abdacens pa^)-ta oat tbe abetted dtk 
u) ataaia. and M betoipareslsofi tbe ngbt or 
^Itby side. These lytoploms led to tbe 
erronecTO dLigiwsU oi encepbalidsof tbepocs- 
An edema ^ biidn socue times can produce 
the dJnical features of a dtieasc iocahirf 
mtbin ibe poiletior fossa. But erm this 
finding ii not lutpmlQg as *e know that 
■osnetiiaci a oon-uiflammatorj btdroc^ihahis 
ran riamlato tbe svmptooi comfia of a cere 
bdUr tumof ^,e^T^tKeksl, It Is important to 
know that a lepth edema of the brain can 
simulate an encephalltu or a brab *1*®“ 
within tbe postmor fossa. Tbe impoftana of 
this fact yrttl be cluddated by tbe very dlncf 

cut projrnotia. ForwhOeabraliiatscessorafl 
r,.U«»vr>*iv 


coocerned Vi t mtat nsnembei that as edema 

of tbe brain can disappcai if tbe sepals B c» 
trolled eitber bj surgerv or by cooiervamt 

treatment Tbe fofkrs^ case may pfO« this 

statement 
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Case 3 AM, female, 22 years old, had some- 
times had angina She became sick with intensive 
pain in the throat on January 8, 1937 The pain 
was localized first on the right then on the left side 
of the neck On January 15, a pentonsillar abscess 
was found On January 16, the condition became 
worse, she felt fatigue and her vision was dimimshed 
There was no headache, but the patient experienced 
vertigo when she sat up From January 16, she had 
strabismus During the first 2 days of her illness 
she had high fever, later her temperature was only 
about 98 6 degrees F Earlier she was a little drowsy 
On January 19, 1937, temperature was normal and 
there was no pain in the throat The fiose was 
normal, there was slight pentonsdiar swelhng on the 
left side The submaxiUary glands were slightly 
swollen on both sides, on the left more than on the 
nght side The glands were not tender, and the 
larjoix was normal The skull was diffusely tender 
All nerves were tender at their point of exit from the 
skuU, and there was slight ngidity of the neck 
Lasegue’s sign was shghtly positive on both sides, 
nystagmus of second degree to the left, nystagmus 
of first degree to the nght, vertical nystagmus up- 
ward Paresis of the nght abducens and slight 
paresis of the nght facial nerve (?) were noted The 
tongue, when put out, deviated slightly to the left, 
language was slow and scanning, flexion combined 
The finger-nose test showed slight ataxia There 
w as slight hj podiadochocinesis on the left side, but 
not signs of affection of the pyramidal tracts 
Tendinous reflexes were slightly increased on both 
sides In Romberg position the patient would fall 
without certain direction The cerebrospinal fluid 
was clear, Tandy ±, Nonne-Apelt — , Nissl, o 02,6/3 
cells XJnne was normal Blood count showed 9,000 
leucocytes The diagnosis was encephabtis 

On January 21, the eye grounds were normal 
Abducens paresis had decreased Prontosil was ad- 
ministered On January 23, new attacks of headache 
and projectile vomiting occurred Looking straight 
ahead nystagmus was present On January 25, 
there was very shght nystagmus of first degree to 
the nght, on January 30, the patient felt well Very 
slight nystagmus of first degree to the nght was 
present The calonc test revealed a normal irrita- 
bihty on the nght side and a shght hypenrntability 
on the left side The patient was dismissed from 
the hospital 

This patient was seen only ii days after the 
onset of the disease However, from the his- 
tory it was learned that the girl became sick 
with a sore throat accompamed by a high 
temperature and general symptoms such as 
weanness, drowsiness, and vertigo, later a 
peritonsillitis on the left side developed Eight 
days after the onset of septic angma the first 
local symptom of the brain, namely, a stra- 
bismus, was discovered W^en the patient 


entered the hospital, the pentonsiUitis as well 
as the sepsis had decreased, but we were able 
to find symptoms which defimtely mdicated a 
disease within the postenor fossa Those symp- 
toms were the following (i) dysarthna, (2) 
paresis of the sixth cranial nerve on the nght 
side, (3) ataxia, and (4) spontaneous nystag- 
mus These symptoms were accompanied by 
slight meningeal symptoms As m Case 2, the 
diagnosis of an encephalitis was made On 
account of our expenence m Case 2 we must 
correct this diagnosis and must replace it by 
the diagnosis of an edema of the bram We 
must do that aU the more, since all neuro- 
logical symptoms disappeared after a few 
days, so that the patient could be dismissed 
from the hospital 

CONCLUSIONS 

Companng the cases of the 2 groups de- 
scnbed, the followmg can be concluded 

1 In the course of a phaiymgogenous sepsis 
the meninges and the brain can become af- 
fected by means of a phlegmon of the para- 
pharyngeal space or by a general sepsis 

2 The infection of the parapharyngeal space 
can occur without alarming general and local 
symptoms 

3 The infection of the parapharjmgeal space 
can occur with a critical decrease m tempera- 
ture and an increase in leucocytes 

4 Neuralgias of the trigemmal nerve can be 
absent in cases of phlegmon of the para- 
pharjmgeal space 

5 The blocking of the eustachian tube in a 
phlegmon of the parapharyngeal space occurs 
as a result of infection passmg along the con- 
nective tissue and blood vessels, which perfo- 
rate the cartilage of the tube under normal 
circumstances from the parapharyngeal space 
mto the mucous membrane 

6 At operations for deep abscesses of the 
neck a normal sheath of the blood vessels 
should not be incised, when there is a purulent 
necrosis m the surroundmg fasaa of the neck 

7 When the infection of the parapharyn- 
geal space reaches the contents of the skull, 
the meninges are infected first and mtradural 
suppuration and thrombophlebitis of the cav- 
ernous sinus and of the carotid plexus develop 
All these diseases of the menmges are, as a 



*9® 


SURGER\ GYVECOtOG^ AND OBSTETRICS 


nik acccBBpanktl known 

•vmptocm, bat Ksmetima (C»se i) the»c typ* 
kal dlniciJ tymptotm mrwfd 

8 In gent^ tcpus the bnin itsdf is tf 
fected while the meninges sre not tt all 
iDTolred Of tbdr Wection is of secondar} 
importance which is cooUin to lofectioos of 
the contmtsof theskuD projocedbywayofa 
phlegmon of the parapharj’Bgeai space. 

9. The mfectioa of the hmn In general 
sepsis can lead to various patbolos^cal cnblrca. 
In Cases s and 3 an edema of the brain was 
produced. 

10. This septic edema of the brolD can 
appear dinic^y as a divraae which Is 
loosUaed within the posterior fossa. 

11 Septic edema ^ the br&in can disappear 


entirely when the phar^-ngogenooi seprii h 
treated In the proper wav and cared. 
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FOREIGN BODY ARTHRITIS 

J ALBERT KEY, M D , F A C S , St Louis, Missouri 


U sually when a foreign body enters 
a joint it IS either removed rela- 
tively soon after the accident or it 
Carnes pyogenic infection into the 
joint so that a pyogemc arthritis develops 
Occasionally, however, a foreign body enters 
a joint and is permitted to remam in or near 
the jomt over a variable penod of time I be- 
lieve that most surgeons feel that the con- 
tinued presence of such a foreign body may 
injure the joint, but I do not think that much 
is known about the tj^ie or degree of injury 
which may occur At any rate, I have not 
been able to find anything on this subject m 
the surgical literature In this paper 6 such 
instances will be reported in detail 

Case i A girl, 12 >ears of age, complained of 
pain, spelling, and disability of the nght knee 
Seven weeks before the examination a thorn had 
penetrated the lateral aspect of the knee just above 
the patella This had been pulled out, but the next 
da> the knee had been swollen and painful The 
swelling had persisted and the pain had subsided 
with rest, but had returned with use of the ex- 
tremiU At times there had been some elevation of 
temperature, but at no time had she been acuteh 
ill 

On physical examination the nght knee was 
moderateU swollen, contained a moderate amount of 
excess fluid and w as quite tender, especially over the 
lateral portion of the joint in the vicinitx of the 
healed puncture wound It was maintained in a 
position of slight flexion and moxeraent of the joint 
was painful and markcdli limited There was some 
local heat and some thickening of the sjnowal tis- 
sues The rectal temperature was loi degrees F 
and the white blood cells numbered 10,500 The 
roentgenogram showed the soft tissue swelling but 
no evidence of bone change 
The patient was kept in bed for 2 da\s with the 
knee immobilized in a large hot wet dressing and the 
acute sx-mptoms subsided but the swelling per- 
sisted She was then permitted to walk and use the 
knee, and the acute sxmptoms reappeared and 
operation was advised The roentgenogram showed 
soft tissue thickening and slight excess fluid in the 
joint but there were no visible changes in the bone 
(lig i) 
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The knee was opened through a lateral incision 
When the joint was opened a moderate amount of 
rather cloudy, straw-colored fluid escaped The 
synovial tissue was moderately thickened and 
hyperemic Over the lateral surface of the femur 
just above the cartdage margin there was an area 
about I 5 centimeters in diameter where the syno- 
vial tissue was especially thickened and elevated 
above the surrounding surface of the joint This 
area was excised and was found to contain a small 
bit of foreign matter (the tip of the thorn) The 
h>'perplastic synovial tissue w as then removed from 
the lateral portion of the joint and the wound was 
closed without drainage The postoperative course 
was uneventful and the patient obtained an appar- 
ently normal knee 

Culture of some of the tissue removed at operation 
revealed no growth 

Microscopic examination showed marked thick- 
ening and increased vasculanty of the svnovial 
tissue The blood vessels were thin walled and the 
connective tissue was vouthful in character, con- 
sisted largely of j oung connectivejtissue cells, and 
was diffusely infiltrated with leucocjdes and small 
and medium sized round cells A few foreign body 
giant cells were seen in this tissue and some areas 
contained extravasated red blood cells The syno 
vnal surface was intact and consisted of several lajmrs 
of living, rather large svnovial cells This surface 
exhibited rather marked villus formation, the struc- 
ture of the viUi resembling that of the adjacent 
synovial tissue 

The pathological diagnosis was subacute arthntis, 
probablj infectious in origin 

Case 2 \ man, 65 > ears of age, complained of pain 
and stiffness in the left knee Approximately 45 
years ago this patient received a bullet wound in 
the left knee The bullet was remov'cd about 3 
months later Apparentlj it had been embedded in 
the lateral condv le of the femur There appeared to 
have been a low grade infection, as the wound 
drained for a few weeks after the operation After 
the bullet w as removed and the drainage had ceased, 
the knee was verj stiff and has remained so Not 
onlj was It stiff, but it was painful in damp weather 
or after an unusual amount of use 

Phjsical examination revealed movement in the 
left knee limited to about 30 degrees and accompa- 
nied bv rather coarse crepitus The knee was not 
tender and there was no excess fluid and no swelling 
Roentgenograms showed narrowing of the joint 
space, irrcgularitv of the femoral condv lea, and con- 
siderable new bone around the articular margins of 
all of the bones (Fig 2) The right knee was normal 

Diagnosis hypertrophic changes superimposed on 
an old infectious arthntis 
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CiiE 3 A rnoduo, 5 mn ol |tt compUlncd 
of mixLcd tlflom, dHawlity and modtnte r*»n 
la tBc knee. TIkm traptomi had been of frad- 
oal onart otw a period of many yean. Roent 
ttnotrann revealed a foeetm bo^ apparent^ 
piece of oeedle about I cenUmetm ktax, embedded 
In tBe aoft tima In the anterofateial portkn of the 
knee. Ac co edlnt to the hlitory thh eedle waa 
ttock ist the knee appr odm atefy jk yean afo. 
The riffat knee bad caot^ her no trunbfe. 

On lyrical examinatloo the }obt ibmed 
reatrietbo of motkm, marked oepi t ta oo mortmait, 
and pain at the Umlti of mon ow j it T^tere vai n 
exceaa Ihild, tmt there wai moderate peri-ardcnlar 
thkkrnbit and moderate teodemear. Roentgaao- 
frams ahored complete Icoa of the )otat apaee. 
marked crenioo of th cartOan and aqwint of the 
condylei of the femor and tlbta wUh a larfa amoont 
of bypertrepblc ew bone aroond tha tnaratna of 
the There m abo spa formatkm ana caitL 

late erakm oo tha patella. The neetOe was seen 
lymx In the toft tlvtjet anterioe t the Jofnt apace 
In the latsal vkw and opposite the cneihtJ cm of 
the foint fn the anteropoatenor view Tha n^t knee 
(bowed moderet faypertropUc chanfct and a Mot 
moose In the snprapateQax bom (Flgt. y and 4) 

Arthrotoeny was done The net^e wa fonod em- 
bedded fn the fat pad near the syiwvta] carftee. 
The oeedk was quit nrded and rmToanded by tear 
tiasna The latenal cemihanar cartilate was fibdk 
lated This and some of the hypertrophied fat pad. 
ladDdbit the needle, acre mored. Abo a con- 
aidenbfe amoont of new bone roond (he martlBa 
of the arttedar surfaces of the fairir and tlbU was 


The pQstepenUre coona wu onerestfok except 
that the pauent m refctrrdy clow la gntiog back 
on ber feet and th knee U (till the cite of bvp^f 
trop^ changes. There h, hoae v er nurkea Im- 
pfO TBPent tn the foncUoa cd tha knee. 

hUcroacopk examinatloo of the booe »bo«ed 
marked deceneiatia of the cartllaR mith dblnte- 
fiatroQ ana eTO*lo(i, bare eborsated booe bdof ex 
maed In sonic areaa. The tynovkl time tb^ed 
£brcals, sderoib f blood veueU. and tome vflhts 
feematJoo. tha tQIj contaiolof coaKderabla 
amoont of fibrous tissue In the aectktna examined 
there au no lynorlal prcflferaiioa. Hoaerer there 
was some hifiltialloQ hi the tubtynoria] tissues and 
occadoaa] medhim tired foeelso body pant cells 
acre seta These were (artwooded by email rtwnd 
cells, but the (tructore aas not lypleal of the 
chantes canned by tuhemiloala. 

DiafDCus byper tr ophlc rthrllli of the Lnea doe 
to fceelfn body 

riCT 4, A j'ounf aoman, yean of fe cosn- 
plalsed cd pam ■nd disability In the left ankle (of 
knrlni torainf It tmder her 7 yean afO. She stated 
that the pain bad been pre s en t since. She had 
bees treated a p ay ib ooerootlc. She then went t 
chiropeactic cofleie and had roent )reoQ(ram made 
which boaed loose piece of (lass In the ankl 


WnL which was there tEajpjceed as fnetare. 
Farther histewT didled the fact that sreanuos 
plate ilass window feO ca the left 1« t»d ihe 
rafiered a small cut In the calf of tie Icf hkk 
healed peoenptly and canted no fartho tioebie. 

New looitfeaofrains shoved a piece of phH 
appcoiiniitdy K cd an Inch loan. K erf an bch aide, 
and >i of an Incb thick lodged In tha pastoto per 
don of the aaik and lyine In the (para between tk 
marfias of the tibia nd the £b^ There was 
defimta naiToalnx of the )oI t space and alv pm- 
d ction of new booe aroond the of the 

ankle jofaL 

Throoffa a poatenoe lodtloB the farelcn body *u 
removed on October 6, 935. Recovery wai aa- 
cventfnk Examinatloo of the jofnt at the time of 
the operetloo shoved tMnnlm and tosne coBplets 
eroaloo of the articular ortllsys erf the nperlor sor 
f ce orf the astruaha and the inferior senece of the 
liUa, pffmentaUOQ of the irnovlsl mnnhrue b 
the rnrloQ of the fore^ body, and rii|liC tUcieebf 

nd vilha formation b the tenon of the forelca bodr 
The plort of fiass vts hdiif loose la a Icy kkk 
was ctmtlaBoos v{th tlie rynorisi cavity and iti 
lover xtremity projected bto the jefat and rt^ed 
on the SonerloT sarfaee of the astra^his 

Since tWa vas oolr ilicfac tmprovemeat b the 
patient's symptoms sftrr tha operetloo and (fen 
she cradteaed to bare pain on mo remeat erf the 
ankle and vas not bl t valk sritbont snpport, shs 
rvcatmd the bcapftaJ 00 Decrmbcr 5 935 st 

which H me an aiwodesls of the ankle b per 
formed vlth illdbf itrift Ires the tlUa. Sbevu 
discharttd In a pdaster cast and her mcrveiy m 
anemthaL &e b now valkinf vdl Ith a stm 
ankle a^ has no pab. 

Dfa^noslf defeoertt/vnarthritk orf the atUedua 

I a lorelfn b^ 

Can 5. A man, s j-eaa of afc, compbiaed e< 
pab ana dhebUlty b the left foot Mwrt 4 7^^ 
sifo this petknt re ceiv ed bnllet vwmd la the Im 
foot from faJjber rilic. Apparently the oeOrt 

was lodttd b ihehead of the astrataltv, Tbevoaad 

besied itbool coeoplfcatioos. 

RoeBtyaxurams which the patient brwumt vita 

bfan showed larfe amoont erf opaqoe sabrtsnce 
parenUy lead b the utrenloscapbold jefnt rti 
maried najTovbf of this jmat spaire. Thls,®<’?3'^ 
materia) cntlmed the synovial saifacs of the Mw 
and tho extended down bt the 
Joat and mere rieeesnmainjed and extended tiio 
Ih bead ^ the astniaius (FIf. 6) 

At operation the astrexslQKaptt^jcrfBt si a 
poaed throoch a media lnd»iow. 
remains of the le^ boUet ere foond to w ^ 
bedded b the cait£Ia*fKws eurfsce c4 the 
the astrtfalas. The sam»ndia< rertll^C**^ , 
and leiatbocs b comistfiicy Tib . 

areas b which the eartllife as ypy " 

bone. Tba syoorbl swifsca was thfcke^ 

brown b coW As moefa of the 

as could be reached frem tib IneWon ss retsoveo. 
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The remains of the bullet were removed from the 
head of the astragalus, the defect m the bone was 
saucerized, and the joint closed without drainage 
The postoperative course was uneventful How- 
ever, the patient stiU has some pam in the foot 
This pam is aggravated by use and it may be neces- 
sary to arthrodese the joint 

Microscopic examination of the synovial mem- 
brane showed rather marked round cell infiltration 
with increased vascularity and moderate villus 
formation In the deeper subsynovial tissues ad- 
jacent to the fibrous capsule, masses of amorphous 
material were seen This was presumably lead The 
articular cartilage showed necrosis and disintegra- 
tion with some active regeneration as mdicated by 
the presence of large cell nests surrounded by ap- 
parently necrotic matrix The amorphous precipi- 
tate referred to was extracellular and encapsulated 
and in some places formed little globules The 
capsule was of connective tissue and numerous for- 
eign body giant cells uere seen in the area It is 
to be noted that in these areas there was little or no 
foreign material in the cells There was considerable 
cellular d6bns in the jomt and the hyperplastic 
synovial cells appeared to be migrating into the joint 
cavity The masses of precipitate of lead were sur- 
rounded by cells and at times bv giant cells, but there 
was very little tendency for the cells to phagocytize 
these masses The method of removal appeared to 
be the inclusion of the precipitate by cells growing 
around it There were practically no leucocytes 
Diagnosis degenerative arthntis due to a foreign 
body 



Fig I Case i Slight soft Pssue thickening and slight 
excess fluid in the jomt 7 iieeks after a thorn entered the 
knee No bone change 


Case 6 This consists of roentgenograms of a 
spine which were sent to me by Dr William K 
Ishmael of Oklahoma City According to the his- 
tory this patient was injured 12 years ago when a 
nfle bullet entered the abdomen and lodged in the 
spine between the second and third lumbar verte 
br® He was severely ill on account of the abdominal 
injury, but recovered and states that the back has not 
at any time caused him any trouble He consulted 
Dr Ishmael on account of pam in the heels which 
was associated with calcaneal spurs The roent- 
genograms show the bullet still in its onginal posi- 
tion while the nucleus pulposus has disappeared and 



rig 2 Case 2 
45 years after 


e 2 Marked degeneratue and hjmertrophic changes m the knee 
a bullet wound in the lower end ome femur (probably infected) 


joint 
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Ca*i 3 A wonm, 3* ymi erf t*t, cooptalud 
ot BtMTkerJ dffaeat, dlitbfUtf tad a^ente |»?" 
ta the left knee. ThcM tTraMonu hid been of grad* 
ual oa»et orer perioa erf maaj jean. Rocat 
gcnoframi mrcaled a foreica bo^ appamttlj a 
piece orf eedle bent > ceaUmeten loog, CEobedded 
In the lerft dunes In the terolaterxl portio of the 
knee. Acuxdiax to the hlttorj needle was 
ctcck Int the knee pjvo^nutdj je jean ago. 
The right knee had caa«^ her k> troabBC. 

Oq ^jsJcal cnml&atloQ the Joint iho edmaiked 
reitrictkm orf motion, marked ci^ritai oo Enoremeot, 
and pain at the Umits orf raorment. Thm was no 
exc e s s fluid, bat there was stodeni peri-ardcnlar 
thickening and moderate tendernesa Roentgcao- 
graiEis sho eri complete 1 m orf the }oint space, 
marked ei u iion orf the cartQaga, sqaarfag orf the 
cond) les orf the fmnr and tibu with a Urge amoast 
orf hnertiDphlc new bone amzod th msf yes orf 
the joint. There was also ipa formstkn and card 
Ian eroski oa the patella. The eedle was seen 
Ijma in the soft ikaaa anterior t the Rrfnt (pace 
la tM Lateral view and opposite the mesial eklo of 
the joist In the anteroposterior rlev The rf^t knew 
sho ed modent hjpertrophlc changes ana krfot 
morise In the nrpnpaielU borsa (Figs. 3 and 4) 
hrthratomT wu done. The eedle era foond em- 
bedded In the fit pad near the sjoarlU aorface. 
TIk needle me qnite rated and ranooaded bjacar 
thn The intemil eemflnw cartOan sra fibril 
Uted. Tbb and earn of the bjpetroplued fat pad, 
iaduding the Beedla, mere removed. Ai«o, cea 
liderable amofret orf new bone ronnd the marfins 
of artkokr nriicei orf the femur tad dbrfa was 


The poftopentlre coone ns onereBtfol. es re p t 
that the patlmt wu relathrtr ilow In getdnf ha^ 
oo her feet and the Lsee ti slBl the sic of nsjier 
trophic changes There k, bowerer an keJ Im- 
pr oie m c M t b the fooctloQ erf the knee. 

hHovscopi eraounatloa erf the bema showed 
marked deteneratka of the cutiUfe w th dm te 
gratlon ana creisloa, bare ebnraaCed booe being es 
pioaed la wnne areas. The sTOorial riftne abowed 
fibrosis sderons of blood voscU. and loo Oliu 
formatloa, the rfILi cootablng coetsldrrablt 
amem t of fibrra ttssoe In the seciioes namined 
there was oo sjnoTkl prolifeiatloa Hersever there 
was s o m e lofiltrarleKi te th robsyaorlal tiss es and 
occasional meell m sued for ei gn bodj giant cells 
were seen. These ere ntnoeaded bj tmali round 
ceiis, but th* rtfuetttre was not tjplcal erf the 
chaitges cached br tnberenknls. 

Diagnewn hjpcrtrophic arthritb erf th kate doe 
t a foreign bodj 

Can 4 A jxpung weroan, »g yean orf mgs, com- 
plained ed pam and dlssbQIty m the left ankle fol- 
lowteg tornlng t drt her 7 yean aga She stated 
that the pam had bees present sIm She had 
beatreatedas pey cb oBeorotic. Shetben entt a 
ch uo practtc college od had roetUgenagram nude 
winch sho ed Ickm piece of fliQ tbe nkle 


telntj which was thars ifiagnosed as 1 Iractnt 
Farther hjstorr riiated the fact tbst eyemigD 
plats wtedow fcQ oo tbe left 1^ ud ik 
nffered small cut Is ths cai/ orf tk leg kkk 
healed prompUj and caused no farther treotk. 
New roentgenograms ihcnred a pleea erf ^ 
pproilmalejj orf an inch long, K erf as bak aUe, 
and >k orf an inch thick lod^ to the posterior per 
tloo orf the ankle and Jjing to the space bets m {be 
margbs of the tibia and tbe fibek. There m 
definite naaowteg orf tbe jot t space and iKi prs- 
doctiem orf new bone roeiad the marrins erf ths 
ankle joint. 

Thrnigh a potlaior ladrioo tbs loreiga body u 
mnoted on October 6 935 Recerverr was sv 

mstfoL Examlsatioa of the joint t Uw tiu erf 
the ^wnrion sherwtd thtnnbif and locne rowpkt 
srosloa of the articular caitibiccrf the npcrlorm 
fscBOrf the astnnha and the Inferior somes erf tie 
tfbia, (rfgmentatloo of the tynoriaL m tmb rtae is 
tbs rtidoo orf the foreign body, and slight thick eniig 
and Tiites fomaihm te tbe ttgton orf the foreign body 
Tbe prfecc of glaii w as ltdng loose te avitr akick 
• as cootinoocs aith tne rfaorhl arftj- tad tt 
lower extremity projetied into the jerfnt and re<td 
00 the iu pq k is roifare of the utiajwm. 

Stece tWe was oolr sll^t impromnent to the 
patient 1 tjmptorm liter the operaiioa and dart 
the cnadaoed (0 hire pain oo ooraatat of ihr 
askls and was not aUe to walk withect soppon, he 
R-estered the hospital e« Decmbe 5 Uh 
whkh ifau an annrodab orf ths anile as pn 
fomri with a iHAng graft from btrfa. She 
discharged te • plaster cart and her ttiorrry u 
nnertttfnk She b nerr waaing wtD 1 th a itif 
ankk and has DO pate. ,, , 

DiigDo*li drtenmtfreajthrita of tbe anile rfse 
to fexreiga body , , . j 

CUaz 5. A nun, f years orf age, romplateed orf 
pate ana dbshOJty te tbe left foot. Ahoot 4 >»^ 
ago thb paries t received bullet wewad te the Wt 
foot Ifom caliber rifle. Apparently tie twOrt 
waslodgedlatbaheadof ihsasriagahis. Tbs ccbo 
beaied silhoot CcmfrflcalJciQs 

RoenlgrocifTams whkh the patleat braaght tti 
him bo ed large amount erf opaqn* 
pareotH lead, te the asiragaiiciphoW ^ 
marked narrowlrif orf ihk jeint space. 
mstertel cwllterd the lynovlsl snrface orf ths 
and a^ extended down tnl tbe suhastriRJeW 
joint and mors ec Ie« ratroemded and otowed tow 
tbe bead orf the ulragahB (Flf- dk 

At opcwtkm the aitragaloscapheW jotet u a 
pewed threegh metfls Inchkni- The 
remains erf the lead boBrt era foand to bees 
bedded te tbs csrtlliginews surt^e of tbe neaa » 

the attragaios. The soiTociDeting cuaUgeu « 

and gckliiioai te coesiftencj Thh wrge d 
artu te which the cartilags was W7 thte om tw 
boot Tbe synorkl smfice was .thi ck ened y^j^ 

brown tec^ As mneh of t^,synoTisJr^ 

as coold be reached from thfa tediloe 
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However, the culture of the matenal removed 
at the operation was negative, the joint was 
closed without drainage, the wound healed by 
primary intention, and the patient made an 
uneventful recovery and obtained an appar- 
ently normal knee It is thus evident that the 
infection, if present, was of a relatively mild 
type 

In Case 2 it is not known definitely whether 
the joint proper was infected or not, but it is 
probable that it was and that this infection 
was relieved by removal of the foreign body 
from the condyle of the femur about 3 months 
after the injury This probable mfection plus 
the foreign body remained m the joint long 
enough, however, to cause marked damage to 
the joint and resulted in a knee which showed 
marked degenerative arthntis and limitation 
of motion with pain after excessive use 

In the 4 other cases there apparently was no 
infection The needle remained in the knee 
joint, or at least m the tissue near the synovial 
surface of the knee joint, for 25 years and was 
embedded in scar tissue In this knee extreme 
hj'pertrophic arthntis developed while only 
moderate hypertrophic changes were present 
in the other knee The relatively mert piece 
of glass in the ankle joint had apparently 
been there about 7 j^ears, as the patient stated 



Figs Case 4 Anteropostenor and lateral nei\s of the 
ankle before and after operation shouing the degeneraUon 
and narroaing of the joint surface and some hypertrophic 
changes around the joint margin On the left a piece of 
^lass IS seen in the lateral and postenor portion of the ankle 
joint Later an arthrodesis of the ankle was performed 
with a slidmg graft from the tibia 




1 ThcopaqucmatcnilisadiMntcgratini; 

IcTd bullet in the astragaloscnphoid and subastragaloid 
joints Aotc the mrrouing of the joint «T>acc 



Fig 7 Case 6 Antcropostenor and lateral \iew*s of the 
h™] Ibe di'^ppcarance of the mtcr\crtc- 

oral disc and fusion of the \ ertebra: with the lead bullet 

a^rmmft u Ti, apparently causing no reacUon 

around It There were no si-mptoms This is 1 2 j cars after 
ihcinjury (Case of Dr W K Ishmael ) 
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that *ht had had i\TDptomj ia that joint for 
thatpefk)d A* a re*alt of the imtitlon there 
wai marked degeneration of cartiUgc and 
the de>Tlopment of a hypertrophic arthrlda 
which was so ac^T^e that after the was 
mwrvrd the )oint remained ao palnfu] that 
an arthiodeau of the ankle wai necetaary hi 
order to rclie\T the patient a t\'mptoma. 

In the case of the bullet whl^ remained 
projecting Into the joint for 4 yean It is to be 
not^ that the buDet was almost completely 
disintegrated that minute partidca of lead 
had spread and bad been Incorporated m the 
tissues o^-er the entire avTiovlal aorface and 
that there was marked degeneration of the 
cartilage m-er the bead of the astragalus 
and over the scaphoid This degeneration a 
tended quite far bej-ond the b^et and had 
progresacd to inch a degree that remoral of 
the remains of the bullet smoothing off of the 
bone and removal of most of the ^iiovla] 
tisaoe reaulted in onl> partial reitef and an 
arthrodesis may be necessary later The 
bullet in the mtervetce b ral disc caused de 
geoeratkio of the disc and painleas fosMO ol 
the bodies of the vertehne. 

It is thus evident that foreign bodies should 
not be permitted to remain In or near Mot 
cainties. In some instances the) may keep 
active a mild iofectsoo. In instances m which 
there b 00 infectioQ ihe> tend to cause de 
gcneratii'C arthritis and tbb arthrltb is apt 
to progress more raptdlr and to result m more 
destruction of the joint than b found to ac 
cotnpaav ^nt mice which arc pieces of the 
nonnal jomt structure and may renuun In a 
joint enrr a period of man) yean and c»use 
relatiiTl\ sligh t dtauges, although their pres- 
ence-does tend to cause the development of a 
ilowi) pr ogre asi t hypertrophic arthritu. 

In the case in which the piece of glass re 
mained resting upon the posterior lateral por 
tion of the superior articular surface of the 


**iragalu5 the degeocratlcm of cartHsge to 
widespread and It was most marked 00 the 
bearing surfaces of the joint It b thus evi- 
dent that a foreign bodj hi a joint can cuac 
damage to the articular furfacc other thap by 
direct mechanical fnjarv The came h true 
of the piece of needle which lay adjacent to 
hot not In the joint cavlt) 

In the case of the lead buhet In the astrsga 
loscaphold joint. It b Interesting to note that 
thb buDet w« ahaort cmapJetely daiate- 
grated and that the particulate matriial re 
suiting from the dislategnitkm of the boQet 
appeared to ha\-e been removed from the joint 
cmritv by a process of {nduakpQ in growlDg 
tbsue and not as we would eipect, by phago- 
c)'tasb. In the sections examined no le^ wti 
seen in the botfies of an\ cells, although 
nameious small foreign bo<iy giant ceDs and 
macrophages were prescoL Apparently these 
edb reused to take up the mmutc partldrt 
of lead- However there wai no citrctne &• 
bnxa tissue reaction as masses of material 
a large ponkm of which was found to be lead, 
were friabie and found to be easly cut with a 
knife 

cco.'ciuiio'rt 

I A foreign body In or near a jotnt cavity 
may serve to proloeg and keep active a m2d 
low grade infeclioD and result In destroctloo 
of the joint 

1 A Doo Infected foreign bodr In or um a 
Joint cavity may cause severe progressive de- 
geoerarive arthritb in the Joint 

3 Foreign borfies in or near join tJ should be 

rtmenvd before the degeneratirc changes are 
produced. 

4 Foreign bodies in intervertebral dt>a 
ma> f inf degeneration of the disc arid fusion 
of the bodlci of the \TTtebr*. Unless they art 
Infected they need not be removed, because 
the fusion causes do f)Tnpronii. 



THE EFFECT OF SUBCASTRATIVE ROENTGEN THERAPY 
ON OVARIAN PHYSIOLOGY 

JOHN ROCK, M D , MARSHALL K BARTLETT, M D , A GORDON GAULD, M D , and 
ROBERT N RUTHERFORD, M D , Boston, Massachusetts 


D isorders of ovanan function fall 
I into several large groups of clinical 
importance We are concerned pri- 
marily -with the value of subcastra- 
tive amounts of \-rays m the treatment of 
anovulatory flow, temporary or prolonged 
amenorrhea, and sterility in the absence of 
demonstrable male or female causes or when 
associated with disturbed menstruation We 
have discarded for this discussion those cases 
of ovanan failure with obvious congenital 
anomalies, or disorders of the ovary recog- 
nized as secondarj' to imbalance of other 
members of the endocnne system 
An abundance of literature exists concern- 
ing the use of various endocnne preparations 
for the correction of these conditions, but most 
of the reports are not quite conclusive Sub- 
castrative roentgen therapy has been pre- 
sented as a very satisfactory therapeutic 
agent The previous work in this field was 
done before or dunng the tune when the pat- 
tern of the endometrium, as it reflected the 
ovanan sequence of follicular growth, rupture, 
and lutemization, was being unfolded Hence 
the disorders of menstruation were not char- 
acterized as ovulatory or anovulatory, nor 
was the change m ovanan physiology brought 
about by roentgen therapy demonstrated 
On the basis of extensive biological studies, 
we may depend on demonstrable progestin 
effect m the endometnum as indicative of 
ovulation The specific cytological changes 
evoked by progestin are well known (2, 5, 22) 
and are demonstrated in the accompanying 
photomicrographs The term, menstruation, 
unqualified, has been used loosely for some 
time, but now it is properly applied only to 
the flow from such progestational or secretory 
endometnum Flowing which is more or less 

From the Fertility Climc, Free Hospital for Women 
Brookline 


cyclical may come from a proliferating en- 
dometrium Now, when such a flow m pe- 
riodicity, amount, and duration resembles 
normal catamenia, it is called anovulatory 
menstruation 

We accept the theory that ovulation occurs 
from the sixteenth to the twelfth day, and 
usually about the fourteenth day before true 
menstruation We assume, if biopsy reveals a 
secretory endometnum, that ovulation has 
occurred and that menstruation is to be ex- 
pected within 14 days 

PREVIOUS REPORTS ON ROENTGEN THERAPY 

Halberstaedter, m 1905, announced the 
specific sensitivity of the ovanes to x-ray, and 
according to Edeiken, Chereon, Duvel, lionig, 
Seitz, and Wintz m 1910 to 1911, brought to 
the attention of roentgenologists the "stimu- 
lating” action of the x-rays on the ovary In 
1915, Van de Velde reported the return of 
normal ovarian function after small doses of 
x-ray had been applied over the ovaries 
Beneficial results were presented often in the 
literature of the continent after that As the 
activity of the anterior pituitary became 
linked with that of the ovary, similar small 
amounts of x-rays were given over the pitui- 
tary as a “stimulating” dose Edeiken, m 
1933) was one of the first to employ roentgen 
therapy in the United States He reported 56 
amenorrheic patients of whom 40 had return 
of normal periods, and 33 stenle patients of 
whom 14 became pregnant (i patient twice) 
with no evidence of any harmful effect Mazer 
and Spitz (19), m 1935, reported 102 cases of 
amenorrhea, oligomenorrhea, metrorrhagia, 
associated sterility, and pnmary dysmenor- 
rhea, stating that well over half of the pa- 
tients were benefited by the treatments 
Raplan (12, 13), Squire and Allen, Leavitt, 
Bromley and Phillips, Ford and Nelson, re- 
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tliat the hid had In that joint for 

that period- rendt of the irriuUoa there 
miAcd degeneration of cartIUge and 
the devekjpmcnt of a hypertrophic arthritis 
which waa ao se\'ere that after the g^aH waa 
removed the joint remained to painful that 
an arthiodeak of the ankle vat neccMty in 
order to ^c^le^•e the patient a tj-mptoma. 

In the case of the ballet wh>^ remained 
projecting Into the Joint for 4 veara, it ti to be 
noted that the bullet waa almost completely 
dmntegrated that minute p»rtlciea of lead 
had ipread and had been Incorporated in the 
Uisuca o\-er the entire tVDovial surface and 
that there was marked degener a tion of the 
cartilage o\Tr the bead of the aatragsdoa 
and erver the ecapboid Thb degeneratioQ ei 
tended quite far beyond the bullet and bad 
progreaaed to such a degree remoTal of 
the remaina of the bnllet tmoathmg off of (be 
bone and removal of moat of the aynovud 
tmue resulted m only partial relief and an 
arthrodeila may be nccmari later The 
buHet in the intmwttehrij dUc caused de 
genera tkm of the (£ac and palnleaa (uaun of 
the bodies of the vertebr*. 

It la thus endeot that foreign bodies should 
not be permitted to remain In or near lolot 
cavities. In some Instances they may ke» 
tcdi'e a mild Infecuon. In instances m vblcn 
there Is no Infection they tend to caose de 
g e n ei a t n r arthritis and this arthritis la apt 
to progress more rapidli and to result m more 
destnictloa of the jomt than la found to ac 
company ^olnt mice which arc pieces of the 
normal jomt structure and may remam in a 
jomt ON-er a period of many years and cause 
relatiieli th^t changes although their pres- 
ence-does tend to cause the 6c^elopment of a 
ikrsriy progressive hypertrophic arthntia. 

In tte case in which the piece of gUa re 
mained resting upon the posterior lateral por 
tion of the sopwlor articular surface of the 


astragaltts the deg en e ia tion of cartflage to 
widapmul and It waa most marked on tic 
bearing surfaces of the jomL It la tlma en 
dent that a foreign body In a joint can aw 
damage to the articular surface other than br 
direct mechanical Injury The tsTne fa tree 
of the piece of needle which lay adjacent to 
but not In the Joint cavity 

In the case of the lead bullot In the aitnga 
tosciphold joint, it fa interesting to note that 
this bullet waa almost completely (firinte 
grated and that the particulate material rc 
suftlog from the disfntegradoa of the bullet 
appeared to have been removed from the joint 
caMt) by a pnxess of iudoskm In growiaj 
tlssitt and not as we would cipcct, by phsgo- 
cylosM. In the sections examined no le^ wu 
seen In the bodies of an% cells, althcra^ 
nmnerDos small foreign boJy giant celfa aM 
macrophages were preseuL Apcaieotly these 
ceDs refosi^ to ta^ up the minute partides 
of lead. However thm was no extieme fi- 
brous tisaue reaction u masses of msterul 
a large portion of which was found to he lead, 
irm frUble and foond to be eaiQy mt with a 
knife. 

COXtlUllOTS 

I A forrign body in or near a joint arity 
may serve to prok)^ and keep active a mild 
low grade infection and result In destruetjoo 
of tlw joInL 

s A Doo-infected foreign body in or near a 

joint cavltv may cause severe progrevil« de 
fcncrativc arthntis in the joint 

3 Foreign bodies In or near should be 
remored before the degenerative changes are 
prodored- 

4- Foreign bodiei in Intervertebral Mcs 
may cause degeneration of the disc and fusion 
of the bodki of the \‘ertebrx. Unless they are 
infected they need not be removed, becaose 
the fosioQ causes no symptoms. 
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Fig I Case 2, before treatment ProUferaUve endome- 
trium, early Simple glands moderately dilated Glandular 
epithebum is columnar with beginning piseudostmtihcation 
and frequent imtoses Stroma nuclei are small, closely 
packed, chromophilic, and are almost free of cytoplasm 



Fig 2 Case 2, after treatment Secretory endometnum, 
twenty seventh day Serrated glandular epithebum with 
basal nuclei, fraying, and vacuohaation of cytoplasm 
Prominent arterioles mth thickening of surrounding 
stroma Cytoplasm of stroma cells has mcreased 


treated, the ovanes and pituitary were irradiated at 
the same sitting Treatment uas given at weekly 
intervals for three or four weeks In the average 
sized woman, a portal of 100 square centimeters was 
employed over the anterior pelvis, the lower border 
of the field being centered just above the symphysis 
pubis The pituitary was irradiated through a lat- 
eral portal of 80 square centimeters An exposure of 
SO r’s, air measurement, was given to each area 
“One may assume that the ovanes lie at a depth of 
eight centimeters from the anterior surface of the 
pelvis and that the pituitary is seven to eight centi- 
meters distant from the lateral surface of the skull 
Ionization measurements made m a pressed wood 
phantom give a surface dose, with back scattenng of 
66 r’s Twenty-seven r’s were delivered at a depth 
of eight centimeters, thus dissipating over half the 
dose to gam sufticient penetration 

“The total dose to the ovanes, given in the four 
week penod was therefore loS r’s, or 81 r’s in the 
three week period A similar dose, perhaps slightlv 
less, due to differences in conditions of back scatter- 
ing, was delivered to the pituitary ” 

Both the ovaries and pituitary were irradi- 
ated in the majorit} of cases, the ovaries alone 
in several, but in no case was the pituitarj’- 
alone treated Some of the patients received 
a duplicate series of treatments after an in- 
terval of 2 or 3 months It has been found 
that no mjurious efifects result if such an m- 
tertml elapses betv'een treatments Pregnancy 
should always be ruled out before a second 
senes is started 


EFFECT OF rNSTRUMENTATION, HORMONES, 
RADnJM 

Consideration must be given to other pro- 
cedures or adjunctive treatments which were 
employed while attemptmg the relief of these 
patients It is a recognized fact that m cases 
of endocrme imbalance of this type any form 
of cervical mstrumentation may be sufficient 
to tip the hormonal balance to normal Fre- 
quently, normal ovulatory cycles succeed 
previous irregulanty, or pregnancy occurs 
followmg a period of infertility, after a simple 
dilatation of the mtemal os, a curettage, a 
cauterization of the cervix, or after an endo- 
metnal biopsy In one of the patients not m- 
cluded in this series, 4 endometnal biopsies 
were taken at weekly intervals before the 
patient could arrange for x-ray treatment, 
after which, ovulation promptly began Endo- 
metnal biopsy was necessanl}'^ involved in 
the stud}"^ of all our patients, but as the large 
majority had been subjected to such a proce- 
dure unsuccessfully for months or even years 
before roentgen therapy was employed, thi s 
factor IS presumably minimal 

All specimens were obtained bj"^ the small 
suction curette according to the methods de- 
scnbed by Klmgler and Burch, Rock (21), 
Novak, Kurzrok, Rock and Bartlett (22), and 
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ported SCTiej and retulu, good or \-ariabIe 
An rmpluuixed tire importance of fint ruling 
out pathok)gicil lUtc* u a cacue of the 
meniinttl dlitutbaccs of eliminating all but 
tbe functKmai o\-arlan dijturbancea, and 
tire fact that no hannXu! effect* had been 
Doted. The teciniqae of radiation reu euen 
tiaHj the same a* that etnplo>-ed in tKU gnnip 
Certain ca*e reaolu, in the Maaer and Spitz 
(19) group were CN-aloatcd by a itudy of the 
cndometrimn but the finings were not 
•treased. This we ha\e cndeas-ored to do in 
oar sene*. 

ErrecT or aocNTGEi. Ttnaur? on the 
o\ SUES AXD 

The general action of the x ra)T haa been 
deduced from tirelr effect upon plant and 
animal life and upon dinJcaJ ob»er\*auoaa. 
Edefken pomta oat that the thcoriet brought 
forth to explain the action of x r*>z can be 
dh-xied Into i modea (i) (Cimulatk»n and 
(>) *elecli\'e datnictire action The Anidt 
S^ula lav applied to the bialogical effect* of 
the X ra) atatea that amaS dose* of x ray 
itimalate moderate doses inhibit, and large 
doaei destroy \*ital processes. We are able to 
establish the u pper limit, that of destrucus'e 
action of the x ravs sloce the sterilizing dose 
for the human female at Marions age le^^ Is 
krKTwn. ^'hether the small dosage* etnployed 
tbenipeutkall} in these cases rro^d stimulste 
or inhibit t* open to conjecture HHyv who 
support the tbeor) of indirect rtlmulathui of 
the ON’ary report a few cases m vhicb there 
vas rcsumpwn of oonDal ovarian actirtrt 
after roentgen therap\ had been emploved on 
tire pituitary alone It is additional]} sag 
gest^ that minimal ei^xreure of the orarla 
effects the destruction a pemsUng folbde 
with it* deranged cstcoKcn ptoducKon and 
thus iDcnn a oonnsl folhcic to begin Its ma 
UiratiorL TradiUooall^ a persisting coipus 
latetnn has been bUnred for such faflore of 
ovuUtkwL Bat corpora late* arc notablj tr- 
sutant to X Furlbennore as a result of 
codometnaJ studv we behe%T that a per 
fisting corpus luteum which produces pro- 
gestin luffident to Inhibit oiiilation b ex 
trtnre!) unlike h d It occurs at all save ool> 
in the earii awQtha of pregnana To us then. 


the most attracU« theory brought forth to 
ex^n good roentgen results li A pmfniw 
foflidc with It* troublesoore tndireiiDe sc 
tls-ftjr is destrto-ed and new foflide* albifd 
to mature and to re-esuhlkh normal mlei. 

Mam and Spit* (19) for 3 ynst foOoini 
II Qormallv mcnstroatlng women who h*d 
recei>Td thb small dose of x-r*\z to both 
pituitary and ovane*. In no ifn^ cue «u 
the roenstinal rbvthra seriooiJr or frnni 
nentiy affected. However all of tire writm 
note a ytry low Inodence (j to 5 per cent) d 
temporary ameDorrfcca with or without Sot 
fiushca, DCTTOfitoes*, and the like soggestne 
of deCTc a scd or absent ovarian fuDctioiu 
UTrether this would have happened In these 
patienu anprav or whether It was dw lo 
roentgen Uretapy 1* difficult to *ay but h 
does sene u a warning because older p* 
tfent* wboae ovaries hsN-e lost the >Tgor of 
rroth mav be Jess loJeraat of this treatmeot 
ThU transient disturbaoct wQl be sherm fas 
a coQajdcrabJj higher percentage of our cases 
than b uscall} recorded All other wnten 
etnphaaue the absence of subse^ent obstet 
rfcai disasters from fertOialioQ of defecthe 
ora. In cnir series of cases there was 1 mis* 
carnage In the early months of geststioa He 
cannot tdenufy the cause Ilowtm sbcald 
an ahoonnaJ orum become fertilized it u nn 
likd? that It TTcmW be carried to term (10) 
He make bold to suggest that there u Bdle 
value In x-ray treatment of the pilortaiy 
cither alone or in con/unctioo with the 
o\‘ariea. Uartman and Smith, in 1938 rr 
ported a study of 13 non-ovulating rhesus 
moriev* who were glxeti a single dose of be 
tween 60 and 400 r* to the pilullai} There 
wa* BO Increase In orarisn slie In ii aEtlEMh 
and In onl> i case did the animal ovulate. 
TTus (a not unusual eien without trestmeBL 
There ■were no harmful sequekr for In ow 
third of the monieyi spontineoas oruiill® 
and cooception ocoiirtNl in the folloalng 
breeding season. 


\ EAV TECinnQUE 

-Tbc Ucton einpitrred ere w kimfu S* 
CCTHlaartcti fooil Ij drtsace 
per eqair^t ftttef UTieti ti« finxitir 
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Fig I Case 2, before treatment ProliferaU\ e endome 
tnum, early Simple glands moderately dilated Glandular 
epitheUum is columnar with begmning pseudostratification 
and frequent mitoses Stroma nuclei are small, closely 
packed, chromophihc, and are almost free of cytoplasm 

treated, the ovaries and pituitary were irradiated at 
the same sitting Treatment was given at weekly 
intervals for three or four weeks In the average 
sized woman, a portal of 100 square centimeters was 
employed over the antenor pelvis, the lower border 
of the field being centered just above the symphysis 
pubis The pituitary was irradiated through a lat- 
eral portal of 80 square centimeters An exposure of 
so r’s, air measurement, was given to each area 

“One may assume that the ovanes lie at a depth of 
eight centimeters from the anterior surface of the 
pelvis and that the pituitary is seven to eight centi- 
meters distant from the lateral surface of the skull 
Ionization measurements made in a pressed wood 
phantom give a surface dose, with back scattering of 
66 r’s Twenty-seven r’s were delivered at a depth 
of eight centimeters, thus dissipating over half the 
dose to gam sufficient penetration 

“The total dose to the ovanes, given in the four 
week penod was therefore to8 r’s, or 81 r’s in the 
three week penod A similar dose, perhaps slightly 
less, due to differences in conditions of back scatter- 
ing, was delivered to the pituitary ’’ 

Both the ovanes and pituitary were irradi- 
ated in the majonty of cases, the ovanes alone 
in several, but in no case was the pituitary 
alone treated Some of the patients received 
a duplicate series of treatments after an m- 
terval of 2 or 3 months It has been found 
that no mjunous effects result if such an m- 
terval elapses between treatments Pregnancy 
should always be ruled out before a second 
senes is started 



Fig 2 Case 2, after treatment Secretory endometnum, 
twenty seventh day Serrated glandular epithehum with 
basal nuclei, fraying, and vacuolization of cytoplasm 
Prominent arterioles with thickening of surrounding 
stroma Cytoplasm of stroma cells has mcreased 

EFFECT OF INSTRITMENTATION, HORMONES, 
RADITJM 

Consideration must be given to other pro- 
cedures or adjunctive treatments which were 
employed while attempting the relief of these 
patients It is a recognized fact that m cases 
of endocrine imbalance of this type any form 
of cervical mstrumentation may be sufficient 
to tip the hormonal balance to normal Fre- 
quently, normal ovulatory cycles succeed 
previous irregulanty, or pregnancy occurs 
foUowmg a period of mfertility, after a simple 
dilatation of the mtemal os, a curettage, a 
cauterization of the cervix, or after an endo- 
metnal biopsy In one of the patients not m- 
cluded in this senes, 4 endometnal biopsies 
were taken at weekly intervals before the 
patient could arrange for x-ray treatment, 
after which, ovulation promptly began Endo- 
metnal biopsy was necessarily involved m 
the study of all our patients, but as the large 
majonty had been subjected to such a proce- 
dure unsuccessfully for months or even years 
before roentgen therapy was employed, this 
factor IS presumably minimal 

All specimens were obtamed by the s mall 
suction curette according to the methods de- 
senbed by Khngler and Burch, Rock (21), 
Novak, Kurzrok, Rock and Bartlett (22), and 
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Case 8 Mrs C , FHW 125/33. a 19 year old 
American housewife, complained of sterility for 6 
months Until mamage, catamema had occurred 
regularly every 28 days, but since then, only once 
every 2 months A biopsy taken before treatment 
showed only endometrial proliferation 

A dosage of 360 r’s was given over the ovanes and 
pituitary Four weeks later a biopsy showed an 18 
day secretory endometnum Flow commenced 6 
days after this biopsy and cyclical periods have been 
regular each month since then The patient has not 
yet conceived 

Case 9 Mrs H , 135/5, a 36 year old American 
housewife, complained of stenlity for 8 years There 
had been a 7K months’ miscarnage 15 years before 
and catamenia had been irregular every 2 or 3 
months for ii years An endometrial specimen 
showed only hypoplasia of the endometnum 

A dosage of 360 r's was given over the ovanes and 
pituitary A specimen taken at the completion of 
this treatment show ed only hypoplasia Catamenia 
became steadily less frequent Three years after 
treatment the patient returned complaining of hot 
flushes and nervousness and was obviously entering 
menopause It is unlikel> that this early menopause 
can be attnbuted to her x-ray treatment, for 3 years 
had intervened From the catamenial history, it 
would appear that there had been deficient ovanan 
function for some vears Roentgen therapy did not 
help and early menopause came 3 5 ears later Re- 
sults from x-ray treatment may be expected cer- 
tainly within a few months of the treatment 

Case 10 Mrs C , FHW 122/276, a 33 year old 
Amencan housewife, complained of sterility since the 
birth of her only child 8 years before admission to the 
clinic Follownng this pregnancy, her catamenia 
which had previously been normal, became irregular 
wnth lengthening intervals of 4 or 6 w eeks Repeated 
endometrial biopsies showed hypoplasia or early 
proliferation of the endometnum 

A dosage of 180 r’s was given over the ovaries 
Catamenia remained unchanged and repeated biop- 
sies continued to show hjqioplasia of the endome- 
tnum There have been no subsequent pregnancies 
and the patient would ment another course of 
treatment 

metrorehagia 

Case ii Miss S , FHW 135/149, a 13 year old 
school girl, complained of menstrual difficulties since 
the age of 7 when she stained for a few days She re- 
cei\ ed treatment for this condition at the Children’s 
Hospital and did not flow again until at 11 jears of 
age At this time ciclical flowing began and oc- 
curred at intervals of 2Sdaj's, lasting 6 or 7 dajsand 
requiring 2 or 3 napkins a dav Six months before 
entrj to the clinic, the periods became markedlj 
nregular, coming i to 5 weeks apart, with a heavj 
flow of about twice the prev lous amount Just before 
entn , catamenia had continued w ithout interruption 
for a month No endometnal hiopsj was obtained, 
but examination revealed no other abnormalities 


A dosage of 360 r's was given over the ovanes and 
pituitary Flowing, which had been continuous for 
nearly 2>^ months, stopped i month after the first 
x-ray treatment A cycle, which was at first irregu- 
lar, has occurred every 28 to 32 days for the last 2 
years Development has been normal No endome- 
tnal biopsy was taken at any time We have 
arbitranly called this case cured in view of the 
dramatic change m the qualit)' of the catamenia and 
the regularity of the cycles which have continued for 
the 3 years following x-ray treatment 

Case 12 Miss T , FHW 120/237, an 18 year old 
school girl, complained that for 3 years flow had in- 
creased in duration and had become a daily oc- 
currence for 3 months before entry to the clinic 
Biopsies showed a proliferative phase only Endo- 
crine therapy w'as without effect and at the end of a 
year a dilatation and curettage were performed and 
350 milligram hours of radium was administered 
through the uterine cavity For the next year, men 
struation was grossly irregular in amount, duration, 
and interval, the cycles vaned from 2 to 5 weeks 
A dosage of 360 r’s was then given over the ovaries 
and pituitary A 6 day flow began 2 weeks after the 
first treatment and was repeated for the next year in 
regular cycles of from 25 to 35 days, skipping about i 
month in 4 or 5 There are no biopsies for this 
penod 

It IS debatable if this same result could not 
have been obtamed had a second small dose 
of radium been given or had x-rays been used 
for both treatments Actually, the same re- 
sult is effected with either agent, and its se- 
lection IS a matter of convenience We have 
considered this case cured m view of the 
estabhshed cycle 

Case 13 Mrs W , FHW 118/180, a 24 year old 
Amencan housewife, complained of severe hemor- 
rhage with penods for 2 .]^ years following the birth 
of her only chdd Catamema lasted for 10 days, and 
exsanguination was so severe that it caused symp- 
toms of blood loss The patient was given 1400 
mdligrara hours of radium after a biopsy which 
showed early proliferation One week after the 
radium was given, flow ceased, and did not recur for 
2 months when a regular 28 day cjcle, lasting for 5 
months, commenced At the end of this penod con- 
stant flowing again began 

A dosage of 360 r’s w as given over the ovanes and 
pituitary, and although the flowing ceased r week 
after the first treatment of this senes, it started again 
2 weeks later Inasmuch as the bleeding time was 
found to be moderatelj elevated, and the patient was 
agam anemic, a hysterectomy was performed and 
one ovary removed Pathologically, nothing was 
found m either ovaiy It is difficult to account for 
this picture except on the basis of the patient’s ele- 
vated bleeding time which suggested a purpura-likc 
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Case 8 Mrs C , FHW 125/33, a 19 year old 
Amencan housewife, complained of sterility for 6 
months Until marriage, catamema had occurred 
regularly evcvy 28 days, but since then, only once 
every 2 months A biopsv taken before treatment 
showed only endometnal proliferation 

A dosage of 360 r’s was given over the ovanes and 
pituitarj Four weeks later a biopsy showed an 18 
day secretory endometrium Flow commenced 6 
days after this biopsy and c> clical penods have been 
regular each month since then The patient has not 
yet conceived 

Case 9 Mrs H , 135/s, a 36 year old American 
housewife, complained of sterility for 8 years There 
had been a months’ miscamage 15 years before 
and catamenia had been irregular every 2 or 3 
months for ii years An endometrial specimen 
show ed only hj^ioplasia of the endometrium 

A dosage of 360 r’s was given over the ovanes and 
pituitary A specimen taken at the completion of 
this treatment show ed only h\'poplasia Catamenia 
became steadily less frequent Three years after 
treatment the patient returned complaining of hot 
flushes and nervousness and was obviously entering 
menopause It is unlikelj that this early menopause 
can be attributed to her \-ray treatment, for 3 j ears 
had intervened From the catamenial history', it 
would appear that there had been deficient ovanan 
function for some years Roentgen therapy did not 
help and early menopause came 3 y'ears later Re- 
sults from \-ray treatment may be expected cer- 
tainly within a few months of the treatment 

Case 10 Mrs C , FHW 122/276, a 33 year old 
American housewife, complained of sterility since the 
birth of her only child 8 years before admission to the 
clinic Following this pregnancy, her catamenia 
which had previously been normal, became irregular 
with lengthening intervals of 4 or 6 weeks Repeated 
endometnal biopsies showed hypoplasia or early 
proliferation of the endometrium 

A dosage of 180 r's was given over the ovanes 
Catamenia remained unchanged and repeated biop- 
sies continued to show hypoplasia of the endome- 
trium There have been no subsequent pregnancies 
and the patient would merit another course of 
treatment 

METRORRHAGIA 

Case ii Miss S , FHW 135/149, a 13 year old 
school girl, complained of menstrual difficulties since 
the age of 7 when she stained for a few days She re- 
ceived treatment for this condition at the Children’s 
Hospital and did not flow again until at 11 years of 
age At this time cyclical flowing began and oc- 
curred at intervals of 28 days, lasting 6 or 7 days and 
requinng 2 or 3 napkins a day Six months before 
entry to the clinic, the penods became markedly 
irregular, coming i to 5 weeks apart, with a heavy 
flow of about twice the previous amount Just before 
entry, catamenia had continued without interruption 
for a month No endometnal biopsy was obtained, 
but examination revealed no other abnormalities 


A dosage of 360 r’s was given over the ovanes and 
pituitary Flowing, which had been continuous for 
nearly 2>^ months, stopped i month after the first 
x-ray treatment A cycle, which w'as at first irregu- 
lar, has occurred every 28 to 32 days for the last 2 
years Development has been normal No endome- 
trial biopsy was taken at any time We have 
arbitranl) called this case cured in view of the 
dramatic change in the quality of the catamenia and 
the regulanty of the cycles which have continued for 
the 3 years following x-ray treatment 

Case 12 Miss T , FHW 120/237, an 18 year old 
school girl, complained that for 3 years flow had in- 
creased in duration and had become a daily oc- 
currence for 3 months before entry to the clinic 
Biopsies showed a proliferative phase only Endo- 
crine therapy was without effect and at the end of a 
j'ear a dilatation and curettage were performed and 
350 milligram hours of radium was administered 
through the utenne cavity For the next year, men 
struation was grossly irregular in amount, duration, 
and interv’al, the cjcles varied from 2 to 5 weeks 
A dosage of 360 r’s w as then given over the ovanes 
and pituitarj A 6 day flow began 2 weeks after the 
first treatment and w as repeated for the next year in 
regular cycles of from 25 to 35 days, skipping about i 
month in 4 or 5 There are no biopsies for this 
penod 

It IS debatable if this same result could not 
have been obtained had a second small dose 
of radium been given or had x-rays been used 
for both treatments Actually, the same re- 
sult IS effected with either agent, and its se- 
lection is a matter of convenience We have 
considered this case cured in view of the 
established cycle 

Case 13 Mrs W , FHW 11 8/1 80, a 24 year old 
Amencan housewife, complained of severe hemor- 
rhage with penods for 2 }^ years following the birth 
of her only child Catamenia lasted for 10 days, and 
exsanguination was so severe that it caused symp- 
toms of blood loss The patient was given 1400 
milligram hours of radium after a biopsy which 
showed early proliferation One week after the 
radium was given, flow ceased, and did not recur for 
2 months when a regular 28 day cycle, lasting for 5 
months, commenced At the end of this penod con- 
stant flowing again began 

A dosage of 360 r’s was given over the ovanes and 
pituitary, and although the flowing ceased i week 
after the first treatment of this senes, it started again 
2 weeks later Inasmuch as the bleeding time was 
found to be moderately elevated, and the patient was 
again anemic, a hysterectomy was performed and 
one ovary removed Pathologically, nothing was 
found in either ovary It is difficult to account for 
this picture except on the basis of the patient’s ele- 
vated bleeding time which suggested a purpura-like 
state 
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np within a month tugg»ti that the cond} 
waA due to her treatment and trot to a 
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Ca*! 1$. Ifn, C_ 135/166, yta old tawt 
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A downed 360 irai ftmi over Chaoraria and 
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the fint -nr treaemesl vbro a •ecood aerte* of 
560 wera drea over the omva and piratury 
Bkipda taken alter this tmtmetU revealed 00 
imprervosect fo the ecdotnetiiiim nor any evidence 
of cvolatkio RoentfCP thenpv at 3 or 6 mooth 
latemds for Imfct period b ladkac^ la thia cmae. 

AiaaroiRKtA with rtraam 
Can 6. Mra S tTHt 1/ It 1 tear old 
AmerWn boasevif complained of ttenlity for 4 
yean. Catvoc^hadahra^beeD Irrefuki eond t 
t and laterrah, bet had not o ccu rred foe 

I mooths before eotiT I the dink. An codoeieOial 
blopcy shomd tinphy ol tbs csdometmia and <m 
one oectskfl ihoura day proldentfos- WeeUv 
endmaetrla] blopaie* tailed to lodoce omlatbw and, 
alter yearol treatment tbcpatietit ai refemd lor 


A (fewaxe of 360 aa^i enmerlh orannand 
pitnJlaTy \ lev ecka after completioii of thti 
treatment 8t 30 day odes besanand the paueoi 
became peetnant to 8 moctha Inaimnch as the 
prefnincy pjoi e J ovulatjoei, a hara constdered 
case cn^ by roeutieB therapy 
Can 1 Mn D FITU 5/7. 3 ><»i oW 

llttnjarian hotiwail cottplalned of steribw foe ft 
lean. C tametua had been rqrolar until the birth of 
her only child 8 yean before, but are then had oe 


cniTtd at 4 mouth totervak. Repeated 

«bo«ed only early and late prulHntlioBrrii. 3) 

A dosaguef jMr* «aj trrea over the ondei tad 

pltoJtaxy The patient floired 6 vttki lato a»l u 
endometrial bkpay taken 6 days befor* that fov 
shoved j day seemery eodotnetiianj (T* 6) \t 
the end of ; months, dadsf vhkh tbwi» aiaonb. 
occamd refularty c\-ery 4 weeks, lasted s cr 6 tn 
and eeqedred 3 nr a pads a day amenonbea ttn 
»et In. W vert able t demoostnte at kM tua 
ovnlatocy eyde eodtof with the firu flow after 
nienlicn therapy There may have been lafrtq aai l 
ovnlatkm to the past, but lor a year befori x-ny 
tratmcaimaereiinaLbla t demooitriteatecreUey 
endoraetitom. W have nmthleredlhh case as osmi 
by dcdjdtkm, liooab itjapse eccunedL 
Case lA Mrs. l!, FHT\' 34/rtj J year dd 
American hoosevH cosudtloed of sterility There 
was a htotory of tMcmal |«station 7 yean befors 
od ndscaniaxta, the last, 5 yean belm retry to 
the dlnlc. Catamuala VCT* (efular at Sloyodar 
(olervala otB 3 months b^ore entry ka thev 
ceased cscnplctriy A bkivy ahoaed a 3 day 
prolif ent loo. 

A dotaxe of 360 7*1 was ffteo os er the ora rks aad 
pituitary FVuw hstliss 4 days bewan i days alter 
lh« fist x-ny treatment aaa emumed in > f 30 
day eycia for 4 mrauhs. Ametnnhea then reratref 
and laoed lev ft moDtha No biopay «ai Ukeo alter 
twataect. Pidast dtd sot wish Isrths' cnatsest 
Caw 0- ilrt. A, >/ t a n )MJ eid 

Aoericas beovrallt, coai plained cl aterilhr kr t 
Tearv C.4taflnBla had always been Idxwpeah 
uviaf orunmd no toon than oca thacamu 
andnotkir KyaaraprecfdiiDfteoftTlat 
Rodocrine theirrpy was eniplowd iti«ln*it>oe 
yean aad bfa^ea showed pcoUferatloo fa all 
taxea, but nrm a secrttoiy pha't 
Admfrof 80 r* via pra over ibe ovttM^ 
blopry tmn ihxraed tro^y ol the tadi. Tn rijtcm- 
There was no flovto* of any tort. Five months later 
jM s' orer the ovaries and pituitary was fivo A 
bfoprr afaju shoved trophy and there was 00 flw 
(ns Under con tinned eadocriue treatmret oh 
aotopbyam and prephysta aeaetoey p hase w rt 

alkTwnand year la ter tb* patient became prerosst. 

4 normal mlant iraa ddlrcred t term 

This cjue cannot be cocuidCTed ^ 
roentgen therapy since pcegoancy 
etKiocrine therupv One miy pomt out how 
ever that 3 tc^ of x ray treatoent to the 
orariea and i to the pituitan bad w> 
upon the child. 

Caix » Mrs. D Fllf\ J ^ 

Amencu boiisea 1 cnotplai^ sterihty w 
aateaotrbea toch had here fveseut l« tb^ y“ 

foOovto* the birth cflha><wu*e»t of her duhh^ 

The period had prerWli been rftuUr Rfr«t« 
eodfltnetnal bHip*ies showed eari> preldmo* 
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Following some staimng which was thought at first 
to be due to endoenne therapy, i biopsj' showed 
necrotic decidua The patient had surrcptitiousK 
miscamcd, though there had been no evidence of 
ovulation during 3 years After the miscarriage, 
there was no flowing for 2 months, and biopsy 
showed onlj proliferative endometnum 

A dosage of 350 r’s was then administered over the 
ovancs and pituitary Five weeks after treatment 
was started, biopsy indicated ovulation The pa- 
tient has been followed for 3 jears, with frequent 
biopsies, and has continued to have regular oviila- 
torj' menstruation since She was one who, before 
treatment, ovulated at long mtenals and became 
pregnant during one of those cycles Three months 
after a prompt abortion roentgen therapy was em- 
plojed and the patient began regular ovulatory 
cycles which have continued for at least 3 years 
Case 21 Mrs W , FHW is/ 3 So> a -8 year old 
Amencan housewife, complained of stenlity for 10 
years Catamenia, previously scanty and infre- 
quent, had been absent for 3 jears before enlrj’ to 
the dime Biopsies showed onI> hypoplasia of the 
endometnum A dosage of 360 r’s was given o%'cr the 
o\anes and pituitary Biopsies of the endometnum 
after treatment showed no change in the cellular pat- 
tern 1 his CISC IS considered a failure 
Case 22 Miss L , IHW 133/3S8, a 25 year old 
Italian seamstress, complained of never having had a 
period There was no other evidence of endoenne 
dystrophy No mucosa was obtained by repeated 
biopsies Two courses of 360 r's, 3 years apart, were 
gi\cn o\cr the ovaries and pituitarj' with no change 
in the picture 

STERILITY IVITH NORiL\L MENSTRUAL 
CYCLE 

Case 23 Mrs B , FHW 126/111, a 35 year old 
Canadian housew ife, had been barren dunng 13 > cars 
of mamage Catamenia were regular with a 30 da) 
c) clc, lasted 2 or 3 da) s and required 3 or 4 napkins a 
da) Repeated endometrial biopsies demonstrated 
progestin effect, indicating that the patient had true 
o\ulator\ ciclcs with menstruation 

A dosage of 360 r’s w as gi\ en o\ or the o\ ancs and 
pituitar) After treatment, gi\en fault dc miciix, as 
all demonstrable ferlihU factors were present, the 
patient dc% eloped amenorrhea with hot flushes for 7 
months She then resumed her regular cicles with 
ovulation, again proved b\ biops) She has never 
been impregnated 

Case 4 Mrs M , 1 IIW 1^0/174, a 21 v car old 
\niencan housewife, complained of stcnlitv after iff 
V ears of marriage Catamenia occurred even .S or 
,0 d IV s, endured for 5 dav s and required 5 napkins a 
vlav 1 ndomcinal biop^v proved that ihe-c were 
normal ovulatorv cvclcs Male, as well as other 
female factor- bung found to be nonnal 300 r s was 
given over the ovane- and pituit irv , for capenment 
Subsequent biop-v sbovveal no change in the endome- 
trial picture. The patient ha- not become pregnant 
in the 3 subsequent vear- 


HYTEEitENORRHEA 

Case 25 Mrs C , FHW r46/3S5, a 31 year old 
Dutch housewife, complained of stenlitv' during Syi 
3'ears of marriage Catamenia were regular at 25 to 
32 dav interv'als, with profuse flow, clots, and some 
pain Endometrial biopsy showed questionable 
secretory activity A dosage of 150 r’s was given 
over ovancs without change in cbmeal picture 

Case 26 Miss H , FHW 135/248. R 37 year old 
single factory worker, complained of increasingly fre- 
quent and profuse periods Seven months pnor to 
entr), flow had occurred every 18 days Endome- 
tnal biopsies showed normal ovulatory cycles 

A dosage of 600 r’s was given over the ovanes and 
pituitar)' Treatment w'as followed by amenorrhea 
and hot flushes for 5 months, following which, hyper- 
pol) mcnorrhea recurred and required hysterectomy 
No ovanan pathology W'as found 

POLYYDENORRHEA 

Case 27 Mrs M , FHW 126/297, a 38 year old 
American housewife, complained of penods which 
came every iS or 19 days and required 3 pads dail) 
There had been 2 normal pregnancies dunng the last 
7 years before entry Endometnal biopsy showed 
regular ovulation 

A dosage of 360 r’s was given over both ovanes 
and pituitary’ There was no subsequent change in 
the endometnal picture, yet 2 months after the 
treatments, the patient began to complain of hot 
flushes and nervousness which have persisted for 
over 2 )cars without change 

Again we have a patient in the older age 
group who has suffered from a probable de- 
crease in ovanan activity following roentgen 
therapy in these dosages 

RESULTS 

In all, 27 cases have been reviewed Twenty- 
two of these cases vv ere of prov ed anoYnilatory’ 
flow or of flow \v hich w as predominantly’ an- 
ovulatory with occasional ovulatory cycles 
One case, m which no endometnum was ob- 
tained on repeated efforts, is presumed to be 
an instance of pnmarv pituitary defiaency’ 
There were 5 cases of cyclical ovulation, but 
w ith associated disturbances for which roent- 
gen therapy was employed These last cases 
fell into the group v\hich had preyiously’ been 
reported by the radiologists as successfully 
treated The cases here reyaewed fall into ty\o 
groups The first is tliat yvith absence or fre- 
quent failure of ovailation There were 22 
such cases The second group of 5 patients in- 
cludes those with normal oyailatory cycles 
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bet with the utodi-ted dlxtaiboactt <i( »t«s 
Qitv polymeoorTbra, or h\pennenorrbca. 


TABLE I —RESULT* Of RQCKTGCT THERAFX 
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Of the 5 pjilienti with cormtl ovulatory 
cyde* bat associated ctunplaiDia, oooe was 
rcUevtd or orred. But arooog the pabeots ta 
group I la whom ovalaiKKt wu faaltv the 
jwreentage of rrikf or cure was good Of 
these as patient*, la were cured arid lowtre 
fiBare*. 

We have oecessarDi chosen arbitrary ftaod- 
ardi of rebef acre or failure FaBore* arc 
those in which wt could not prove an ovula 
tocj’ cycle within 3 month* after the cooaple 
tion of roentgen Ihenpr Cured patleou are 
those in whom biopdes derooostrated omla 
toty cydea j taonths or more after roentgen 
therapj or those of *terility in which preg 
jumey proved ovulaUon, or those who ac 
qoir^ after trealment the moUmma o( meo' 
stniatioa with pedodldtv of characteristic 
flow 

Twelve patkntt of the as treated with 
X ras"*, of predominantly anovdatoty flowing, 
*atl*fy our criteria of cure The percentage of 
cure U 54-5 and that of lafiure u 45 5 Three 
of the palieot* became pregnant or a per 
centage of 13 6 Tbeje figure* of cure art well 
above the moit optimlstk resuiu reported 
from endocrine treatment alone In fact, an 
appreciable number of these cases had been 
through the accepted endoctioe thcrapeuaU 
before roentgen tbertpj wa* tried 

AXii’fBis oT arenv 

was previously reported from our dime 
(33) occasional anov^lory periods were 
detected in 9 1 per cent of 393 lborougbl> 
ttudfcd of tterillt) In 4 per cent of 
these there was evidence ol haWtaaJ anovula 
terrv meniLrualioo Marer Israel and Kacber 


(18) found that 30 per cent oi their paticaii 
with (unctiooal slerflit) failed to oMalatr 
\ ariou* other* report an bcHeoce of froaj » 
to 50 per cent In other words, thh b wt *a 
uncommon coadltioo hi women alBsesterflily' 
is otherwise ineipltcabic. Added to the <fi»- 
tresi of dtsturhed mcortruatiin met * fre 
quenej cmphasiic* the importance of fiadirg 
some means to Induct owiatlcin. 

Wc believe that small doac* of x rtv sit not 
only not harmful, but that t^ aho offa ta 
appiedafale pitumse of relief Tnii om n Tcd in 
S4-5 per cent of our cases- 
We do not postulate that any new or pccd- 
Ur effect is produced b) the x-rsj alien 
applied ovtr the ovaries or the pfudlsrv Our 
fimiinp lend sopport to the the^ thst roeat 
gen therapy destroja ooe oc more foilkfci 
which have matured but which hate fsBed 
(o niplurt and progrtas throogh a Donaal 
corpQi lateum phase It Is cooctirable flat 
I ra> deaiructJon of these nutoe folllda 
allows a new crop of foUIdei to devtJc^i wt 
maiJy thmafter m a mstority of ose*. 

We do not SQggeat either quantitative cr 
cualOaUre differences in the estrweni or in 
the proteftin prodoced before 01 after tmat 
roent sntb x rar Oit *tndiea have not ifr 
eluded hm-amja of the vanoo* bonaone* in 
blood and urine W e have chosen endomelrlal 
bwpay because trt beCeve it to be a rria^ 
index of progcttin actnitv and because the 
techmqnes of blo-«*say are difficnlt apm- 
slvt and frequently inarrniate 

Partly because of Hart m a n a wort pm 
viously referred to regarding the effect « 

roent^ therapy in rubcastralivc dose* W the 
pitutmrie* of anovulatory monkey*, we feel 
that the essential fn treatment of lamilitoiy 
flowing hei in radiation trf the ovarie* *1°^ 
Cha Utter cases have been *0 treated (ovsrw 
akmcl with no apparent difference betaw 
their comae and the comae of those with bsU 
ovarian and pitoltary irradiatloo 

In our cases, regoUr os-uialoty cv^ hfgtn 
within 3 to 10 weeks foUowing the fiist s-^7 
treatmeatlnlheicajorlty they began mtiun 
4 week*, ^o apparent harm resulted »hf^ 
*Qb*equent series of treatmeoti with »«w 
dosage was girni after an interval of * or 3 
rooothi. Hoim-er this proposed roenlgra 
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therapy should be used cautiously in cases m 
which the patient is 35 or more years old 
Ovarian function already faulty, was tempo- 
rarily or completely destroyed by this small 
dosage of x-rays in 4 patients in this age group 
(Cases 14, 23, 26, and 27) 

SUMMARY ATJD CONCLUSIONS 

Twenty-seven cases of menstrual abnor- 
mahty with and without associated stenhty 
are presented The nature of flow has been 
evaluated by endometnal biopsy in an efiort 
to determine whether flowing has been of the 
ovulatory or of the anovulatory type Sub- 
castrative dosages of x-ray have been em- 
ployed in an effort to re-establish the normal 
balance of ovanan function Endometnal 
specimens taken before and after x-ray treat- 
ment have been used m estimating the value 
of x-ray treatment to produce ovulation in 
those patients who do not ovulate or who 
have only occasional ovulatory cjmles No 
harmful effects from this treatment upon sub- 
sequent pregnanaes have been found in the 
hterature 

Our results indicate that the use of sub- 
castrative doses of roentgen rays is more 
effective than is the present endocrine treat- 
ment Of the 22 cases of anovulatory flowing, 
or of infrequent ovulatory cycles, 12 or 54 5 
per cent, had 3 or more ovulatory cycles fol- 
lowmg treatment In 3 of these patients, or 
13 6 per cent, pregnancy occurred within a 
short time foUowmg treatment 
We have found, contrary to the experience 
of other mvestigators, no change after this 
dosage of x-ray m 5 patients with previous 
normal ovulatory cycles who had the associ- 
ated complaints of sterility, dysmenorrhea, 
profuse menstruation, or too frequent men- 
struation We beheve that x-ray treatment is 
indicated only when there is present definite 
ovarian dysfunction, specifically in those 
patients who habitually fail to ovulate, 
as shown by the absence of progestin effect 
on the endometrium 


Three doses, each of 50 to 60 r’s, given over 
the ovanes seem harmless to the ovaries of 
women under 35 years of age Women older 
tlian this may suffer temporar}^ or permanent 
cessation of follicular function 

Wc are of the opinion that x-ray treatment 
of the pituitary offers no additional thera- 
peutic benefit 

To explain the good results we postulate a 
destruction by x-ray of persisting mature fol- 
licles, thus allowing a new cycle of follicle 
development and maturation to take place 
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A ROENTGENOI OGICAL STUD\ OF INTESTINAL 
OBSTRUCTION 

HAROLD BRUVN \I D Fj\.(XS^ ivl JOSEPH Lt\ ITIN MJJ 
San Fnuicnco, CaGfom 


R enewed intemt in the entire fub- 
jcct of Intadnd obstruction hes 
been aroused since the pubhcatioD 
**- of the Cl nminfttln g artldei and re 
cent book by T\angcnstecn on this snbiecL 
He hu giv en os a Ixtter idea of vhat occurs 
and has elucidated a new thou^t in the 
method of treatment. He enmhasuMS that to 
carry out his plan constant obsm'atun (s re 
qtdr^ In thb paper we are attempting to 
bring out some refinentents that are posalUe 
In the z-ny diagnosis of Intestinal obs^ction 
which are of considerable aid In following soch 
cases dinkally and of help In Instituting proper 
therapy 

That an x ray eramlnatlon Is of vsJoe In the 
dagnosh of intestinal obstruction has been 
known for a long time The literature on this 
subject ts extecmi'e, and amooz the best works 
Is that of LanrelL ^hUe weO known to the 
roentgenologist, the aid that ths procedure 
can give has not bea folly utfUaed by the 
It should not be stated that these 
obsersitions are alwa}-i absolutely diagnostic 
but when they are considered together with 
the dinlcal symptoms we have found the x ray 
finHInga to ^ of Ttloe in glNHog a clue as to 
the type of obstructioo a^ the ondeiiying 
cause. Close co-operation between the sur 
gron and the roentgenc^ogift Is esKntial so 
thwt all hndmgi may be properly evalnated 
and emphasued 

The use of barium as a contrast medium to 
outline the gastro-intcstinal tract u a wcD 
known procedure Not as famfliar to many fa 
the fact that gas fa a contrast medhim and wiD 
outline the gastro-mtestinal tract It fa this 
contrast of gas, accumulating raplcDs m intes- 
tinal giHsu which gi%Ta the diagnostic oite 
rion for the study <rf Intcstiaal obstruction 
Wth the accumulation of gas fa the arcumula 

Fna tW •! ''wn ^ RMD(«nciS<r U 

Item 


don of flmd Careful study is Tn«A» of the rt 
latioD of the gas and fluid m appearance, posi- 
tion andmobnitvtodiffcrentljitethctypcsid 
location of the obstruction. We whh to 
that m this paper we are not dfacimlag tine 
obstructions due to strangnlatlon of the bard, 
the resnlt of vascular ocduskxi. An obsem 
tion not generally appreciated b that not b- 
ftcqnently in a strangulated obstmetun we do 
not And distentioQ of the intestmal loops prui 
imal to the obstructiOQ cither on the z-rsj 
plate or at operation. This wOl be discnaed fa 
a lohsei^Dent paper 

For the purpose of this paper we efivide b- 
testinal obstruction into two types the first 
Is that due to a block of the free passage of gts 
usd fluid in the bowd— the mechaulcsl or 
dynamic ohstiuctioD the other type b of 
rognuc ongin and b due to a sumolatiOB of 
the sympathetic nervous system which U b- 
hfbltory to the bowel In such cases there b 
tnUrfemice with the propulsloa mechanum, 
with a lack of penstaliis and resultant 
of traniportatiaa and sbsorptk* of Intolinsl 
contenti. Wangensteen calls tUi tnhiUtioo 

Dena. It fa more popularly known isparslytfc 

or sdyuamjc Qeio. Among the causes of pars 
IvtJc Oeuj are infection, both btra-abdoound 
anH extra -abdominal tranma, both grnersl 
Bed and opcratiw— traetko oo the 
tary cord lesions shock se\Tie p ain n c^** 
ureteral or gall-stooe coliq and psydilc ric 
tors, such as fright Wccanoftendlflerentlale 
the paralytic distention due to intra-abdcenlnsl 
Infection from the other larger 

Let us make clear Uit the dlflcienUs 
tioo between dynamic, mechanical 
tion, and adynatnk, paralytic, Qeus, and 
between the two tj-pes of par^c Dnu 
not alwa>a absofute. A great difficult) 
we may na e ctrnibJnatioca of the inccbanlw 
and the pa^\tJc If a simple 
block a allowed to contlnae the dutrudeu 
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Dowel may become non-viable from the mter- 
iummary pressure We will then have the 
same result as that of a strangulated bowel 
□n the other hand, a paralytic ileus caused by 
a localized pentomtis may cause a mechanical 
block by the production of fibnnous and or- 
gamzed adhesions These points are empha- 
sized m order to stress the necessity for fre- 
quent x-raj'^ examinations during the course of 
intestmal obstruction and, as Wangensteen 
pomts out, this becomes particularly essential 
when operation is postponed and conservative 
medical treatment is instituted 

Both types— mechamcal and paralytic- 
have one thmg m common, namely, loops of 
bowel distended with gas and fluid What is 
the ongm of the gas? Except m infants, gas is 
normally found only in the stomach, duodenal 
bulb and colon We can look to three sources 
for the gas m the bowel Air is contmually be- 
ing swallowed Normally, this is quickly 
broken up into small bubbles m the jejunum 
and earned m the intestmal contents Gas 
also accumulates as a result of bactenal fer- 
mentation and there is an exchange of gas be- 
tween the bowel and the circulating blood 
Wangensteen beheves that in the obstructed 
bowel swallowmg of air accounts for 68 per 
cent of the gas, 22 per cent is due to diffusion 
from the blood stream and 10 per cent the re- 
sult of digestive fermentation Normally this 
gas IS not visible in the small bowel on the 
x-ray films, as it is earned m solution But as 
soon as stasis occurs either from a mechamcal 
block or tack of propulsion, the gas is thrown 
out of solution and can be seen on the film 
More gas accumulates, there is mterference 
with absorption, so that a vicious arcle is 
started The gas produces distention, disten- 
tion interferes with absorption, which leads to 
production of more gas In addition to the gas, 
fluid accumulates as a result of dimmished 
absorption and increased activity of the secre- 
tory glands Rowntree estimates that 7000 
cubic centimeters of fluid will normally reach 
the bowel each day This fluid is made up of 
sahva, gastnc juice, pancreatic juice, and suc- 
cus entericus 

These two findmgs of gas and of fluid m the 
small bowel are diagnostic of an mtestmal 
obstruction 
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Before discussmg the x-ray findings m intes- 
tmal obstruction let us first visualize the m- 
testmal tract as a senes of communicating 
loops between which there is a free movement 
of gas and fluid withm the lumen In any 
given position the fluid will tend to gravitate 
to the dependent parts and the gas will nse 
It is this movement of gas and fluid as well as 
the character of the loops that we use as our 
entena for the differential diagnosis between 
the various types of obstruction 

DYNAMIC OR MECHANICAL OBSTRUCTION 

With the onset of a mechanical obstruction 
the bowel above dilates due to the accumula- 
tion of gas The appearance of the bowel on 
the film will depend on its location When the 
upper loops are distended the typical “her- 
nngbone” or “coiled sprmg” appearance will 
be present This is due to the stretching of the 
circular folds or valvulse conniventes The 
valvulre conniventes are reduplications of the 
mucous membrane, the two layers of the fold 
bemg bound together by submucous tissue 
These folds are permanent and are not obliter- 
ated by distention They run around the in- 
testine at nght angles to the long axis When 
distended, the jejunum and upper ileum tend 
to he m a horizontal direction one above the 
other and give the “stepladder” appearance 
As we descend the ileum the circular folds 
dimmish and are absent in the lower ileum 
Distention of the lower ileum will have certain 
charactenstics which will distinguish these 
loops from jejunum and upper ileum Because 
of the absence of the valvulie conmventes the 
wall will be smooth m contra-distmction to the 
“hemngbone” appearance of the upper loops 
The distended loops do not he parallel but 
take a vertical direction unless prevented by 
adhesions The distended smooth walled ver- 
tical loops may be confused with a distended 
loop of sigmoid 

A short discussion of the appearance of gas 
in the large bowel will not be out of order be- 
cause of the difiiculty sometimes present of 
differentiatmg between the large and small 
bowel on the x-ray film Distention of the 
colon wiU show the characteristic haustral 
markmgs and can also be recognized by its 
position on the abdommal film The ascend- 
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mg and descending colons Ite \-ertkan> In tbe 
flants. If doubt ames as to whether or not the 
dtsteaded bowel a cobo, a bariom c*d 
be safely given and the nature of tbe distended 
determined The frequent tahing of films 
also help m dbUngvwhlng the nature of 
the bowel u the gas often shifts and at tunes 
the bowel will appear more characteristk than 
at other times. In the colon a differential 
point can often be made be twe e n a alowh 
growing obslructioo and a fudden obatnictton. 
In the slorrij growing obstmetioa espeoaHj 
in tbe ngmoid tbe hack presiuie will dilate 
the cecum which ma\ distend to the point of 
perforation (Sadlxcr and Rhodes) Disten 
tkm m a voUtiIus win be limited to tbe twnted 
loop wiucb may be dilated to such a degree ai 
to completeh ^ the abdomen. The du^ded 
slgnutd rises i-erticaQy startiag in the mldhoe 
If ailowed to continue, the roi^us will act as 
a mechanical block to the praxhnal colon. 

The queibon arises as to whether an ob- 
struction of the large bowel can distend tbe 
Demn, Wangensteen states that the ileocecal 
N-alw pre\Tnt3 tbe return of fluH or gas from 
the colon into tbe fletnn and be makes a differ 
ential dlagnoais b etween the small and large 



Fla b Left bixboDtsl rbv TTj~nrifc~ ^rtriitil 
wl J bc«d otviraelin. 5 DiiteoJed «g««P bo«(t, Z, 

pnpcTOobcsl tai tme. Fic« momm «rf p* uid tad h 
IhtVicipacrfnsllbcnrtt FbU Iradi toBcta tbaHubxi- 
xcetal prfsoc. 

bowel obatniclxm hv absence of inmlting h 
the latter This has not thcavs been twr a 
pericnce We have encountered sereral case* 
of large bowel obstruclton h the coles with in 
incompetent Deoocal valve tbmaQosias<Ss- 
tenUoB of imaJ) intetune and of 

large quantities of fiold It was noted la these 
cases that tbe patlests did not exhibit the 
toxiaty teen m small bowd ohetroetkn sad 
the ditteodon was not as marked. 

aoioacCT FOTiiOs vx ictcaoncu. 

OBwntrrcmfN or imaix sown. 

IWlh crperieoce one can diagnose a roc 
fFuniral otatiuction of tbc Small bosrcl from a 
sfnglc fiat film. The loops of obstructed bcwtl 
are large and dark. The drcular folds are 
prominent, givinp an impeesawo of a apnag 
read> to oncoiL There b a marked contrast 
between the gas-dbtcnded bowel and tbc rest 
of tbe film It baa that chmamic quaHW of 
light and sbade and b comparibie to tooic 
paintings in which tbe artist uses light and 
with harsh contrasting lines to ctmvev 
the fanpr cj sion of activity amd restlessoesa 
The coOs ha\T aharp halrpm toms and u a 
result of penstabb some of the cofli wm be 
lodatlnct from movement during tbe ey^* 
■are Tbe term djmamk b tnil\ cipr^ f 
of the appearance of thb bowd The dlst^ 
tloo inv-^ves only that part of the leiwn pro 
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Fig za Anteropostenor view, supine Adynamic — 
paralytic, inhibition— ileus B, Distended small bowel, C, 
distended colon, L, propentoneal fat line Distention of 
small and large bowel 

mal to the point of obstruction The loops of 
distended bowel are large or tend to become so 
in future examinations 

As the condition contmues, fluid accumulates 
within the bowel There is a free movement of 
gas and fluid The gas tends to collect m the 
upper loops and the fluid gravitates to the de- 
pendent position Exanunation with patient 
in the supme position does not show the fluid 
present Fluid is demonstrated only by takmg 
films with the patient upnght or lying on the 
side and the film taken with the ray directed 
horizontally We call this latter position nght 
or left side horizontal — R S H or L S H 
These positions allow the gas to rise above the 
fluid and show horizontal flmd levels Addi- 
tional lower fluid levels may be seen if gas is 
trapped in shorter loops, but the flmd tends to 
he in a horizontal plane (Fig i ) 

Free fluid may be present m the pentoneal 
cavity This is evidenced by mcreased density 
between the loops of bowel and the absence of 
the propentoneal fat line 
In an effort to overcome the obstruction, 
ngorous penstalsis is present This is evi- 
denced on the film by change m size and shape 
of the gas fiUed bowel m subsequent examma- 
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Fig 2b Left horizontal view Adynamic — paralytic, 
inhibition— ileus S, Distended loops of small bowel, C, 
distended colon, L, propentoneal fat line Free movement 
of gas and flmd m the bow el Fluid in the loops tends to lie 
in the same horizontal plane 

tions, besides the blurred outhne of some of 
the loops undergoing peristalsis at the time of 
the exposure The peristalsis also tends to 
cause the gas to collect in fewer and larger 
loops As the obstruction contmues fluid m- 
creases m the lumen of the bowel, the bowel 
wall becomes edematous and contrast of the 
gas agamst the bowel wiU be less sharp As 
result of mterlummary pressure the bowel 
wall may become non-viable and peristalsis 
cease The mechamcal dynamic obstruction 
wfll then pass mto a paralytic state Differen- 
tiation between the two at this point may be 
diflficult 

A mechanical obstruction of small bowel 
may be complete or incomplete If partial, 
gas may be found m different parts of the 
colon but never under tension When the ob- 
struction IS complete, the large bowel is com- 
paratively free of gas, unless enemas have 
been given 

The diaphragm moves freely m a mechani- 
cal obstruction and is limited only by the 
amount of the distention 

To recapitulate, the x-ray findings in a me- 
chamcal obstruction are large loops of gas dis- 
tended bowel, accentuated peristalsis, free 
movement of gas and flmd with fluid levels 
tendmg to he on the same horizontal plane 
The movement of the diaphragm is limited 
only by the distention 
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Am-\A10C OBST»CCnO'f—PA»Al.YTIC XLCUS 

Rj>nl(fnJiniiH[s in pcrc^tc Htvs (cJynQmtc 
tUui Ttfiex inklhitlon — \VaMieiuteen) nsnU 
oj sUmtUalicm of rymfxiiitiic nmma syttem 
As previouily «Utrt this conchtiem Is due to 
a lick of propoliKm of the Intestinal contenU. 
It occurs In shock, frij^t, uretenl colic and 
gali-stooc colic In short, anj se\Tre abdominal 
pain which mav Influence the autonomic 
nervous f}^ta 3 l. Thb form of distentloo Is 
what we tec BO often after operation It is 
not due to a paral^-sb of the mttsde but It 
due to stimulation of the sjmpathettc nervous 
system which Is Inhibitory to the muscle of the 
bowel Blocking the syTOpathetK: *\item b> 
spinal anestbesU relief the distention and 
peristalsis is rtsumetL 

Too often a postMjeritl%'c distention Is con 
iidercd a parahTlc Sens, which ts expected to 
dear up ta a few day's. A medianlcal block 
may be present howew and be overlooked. 
Tbe dlfbculty of making thb difcrentlal drag 
noib b one of tbe causes of the high mortality 
iaohstructloa. It b for thb t\pe we espedaOr 
make a pica for eariv and frequent x ray ex 
anunations. It b pnofble tn thb means to 
differertiate the two cmdldcos with a fair 
degree of accuraev 

\\Tiat diagDOstJC cricena have we m tbe 
X ray eramlnatioo of parali'tic fleus other than 
that doe to peritonitis? First we ha\-e dbten 
txin Unlike tbe mechanical obstroctloii. In 
which distention b abo%T the point of obstruc 
tkm in paralytic Decs we have a segmental 
dbtention wi^ lnvol\«nent of the small and 
Urge bowel Tbe film In the sufuoe ponbon 
shows distention of bowel without the sharp 
contrasting lines. It b flat and the peture b 
one of rest. The condition b ippropnatelv 
called tdmamlc. Tbe distention b segmental 
We find loops of small and loops of lai^ bowel 
scattered over tbe abdomen Tbe dbtcntloo 
may varv from the normal sued bowel to a 
\Tiy marked dilatation Tbe preseiKC of flmd 
b variable There b free movement of gas and 
fluid with change m position of patienL \ 
roost important dinical sign U the absence of 
peristalsis. \Mifle this fa not a roentgenological 
diagnosb It b noted that subsequent erairurui 
tions within the hour show little change b tbe 
rditl« poslUom of the dutended loops b 


thb manner Indicating the lad of actirity ri 
the bowel 

PanJyilc tkuj as s mvU of UKdrri cW 
teneraUetd perilonlils Tbe apparaoce c< iHi 
type of paralytic liens on the x-ny £ln ha 
certain characteristics which dfatingniih it 
from the paralytic Ileus without pcritoulti* 
At the beginning when the peritonftfa fa knl- 
bed the appearance on the Elm may be ow cf 
a few dHatcd loops of bowel of an idnmnlc 
quality adjacent to the utc of the pentautfa 
or localbed abscess. If the peritooltfa ifSTsd* 
and becomes ge uaa l ix e d more bowel beaxack 
distended, and tbe x-ray picture changes. Du- 
teoded loops of bowd with gu tod fledd tie 

resent and we have the picture of an adynamic 

eni. In addition, with peritooltii, we msj 
have accumulatloc of fluid In the abdonen 
Thn 11 lodkated on tbe film by the ht a r a st 
in the shadow noted between the loops cf 
bowel. 

Another more Important egn ma> be pres- 
ent Thb b the appearanct of the properito- 
neal fat line Tbe peritoneal lining coabticf 
a thin waD of endothdjsJ crOa. Next to this 
bytr fa a bytr cf fat contaraiDg toeie coonec 
five tfaioe. Tim fat Ilea between tbe perito- 
neum and musde It varies In thickness la 
diflerent indjvjdnsJa It can be seen on the 
film as a dark stripe In tbe flanks next to the 
bowtL With iccumublion cf fluid In the sb- 
domm or edema of the pentooeai codotheCal 
celb there ts an ederna erf this fat Uver Tbfa 
bnngs the abeorptive canadty of roentgen rty 
of t^ fat b>tf up to tic nefadiborlng musde 
and lie contrasting dark stnpe Is lien iost 
This results to a bomogeoeous shadow In tie 
flank 

Care must be taken In evaluating tic pr*- 
ence cf thi« fat Hne. lu presence does not ev 
dude peritonitb. Its absence rtqulro itudr 
m order to be sure that lie film was not ovw 
expened WTien absent It Indkates fluid 
abdomen which may not neceasarilv be 
from a pcrilooitn. -U prevfcwily 
fluid may be present with a meebamed 
stroctK® arid tbe luic be lost Itfaofgrrstf^ 
(flagnostic iJgnfficance when tbaait ia cmly 
one pert of tbe flank. If asiocdited with ■ 
local paralytic fleas it fa dJagnastk of a local 
aed abscess or kicxlbed pcritoolfis- 
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Fig 3a Anteropostenor vic^\, supine Adynamic — 
paralytic — ileus as the result of generalized pentomtis 
B, Distended loops of small bowel, C, distended loops of 
colon Scattered loops of distended small and large bowel, 
absent propcntoncal fat line 

Localized penlonths The paralytic ileus 
present in a localized peritonitis or abscess 
may consist of a smgle loop or may mvolve a 
few loops We have not infrequently made a 
diagnosis of a walled oS abscess by the pres- 
ence of a few loops of adynamic distended 
bowel neighbonng a region with an absent 
propentoneal fat line 

Generalized pentomtis The appearance of 
the gas filled bowel on the x-ray film in gen- 
eralized peritonitis also differs from that of 
mechanical obstruction and non-pentonitic 
paralytic ileus The loops of bowel as m the 
non-peritonitic paralytic ileus are distended 
with gas and contain fluid levels Thc)'^ are 
segmental in nature and loops of large bowel 
and loops of small bon cl arc equally distended 
That IS, the distention docs not extend only to 
the point of obstruction but is scattered Peri- 
stalsis IS absent or diminished so we do not 
have the tendency of the small loops to gather 
into fewer larger loops, consequently, the loops 
arc small and shallow If the pentoncal exu- 
date is stlck^ or plastic, the loops arc relatively 
fixed in position Turning the patient upright 
and to the left and nght horizontal posiDon 
(L S H and R S H ) demonstrates the fixed 
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Fig 3b Left horizontal view Adynamic ileus as result 
of generalized pentomtis B, Distended loops of small 
bowel, C, distended colon Distended loops of small bowel 
scattered over abdomen, fixed in position resulting in 
multiple flmd levels Absent propentoneal fat line 

position of the loops of bowel There is no free 
movement of gas and flmd, consequently we 
have a scattermg of loops with multiple flmd 
levels Penstalsis is absent, as it is m all para- 
lytic ileus 

There is a limitation of movement of the 
diaphragm which may be limited only to the 
side of the pentomtis (Fig 3 ) 

To summarize, in a local pentomtis or 
walled off abscess there may be an ileus con- 
sisting of a smgle or multiple loops of bowel at 
the site of the infection, and obliteration of 
the propentoneal fat hne In generalized peri- 
tonitis w'e have a distention of the bowel, 
which may mvolve the large as well as small 
bowel, of an adynamic nature, with loops scat- 
tered over the abdomen Penstalsis is absent, 
there is limitation of movement of the dia- 
phragm on the affected side or on both sides if 
generalized The loops of distended bowel are 
small, shallow, and relatively fixed m position 
This IS seen on the x-ray film by multiple fluid 
levels scattered over the abdomen There is 
no tendenc} toward a few large loops There 
IS fluid between the loops and bkewuse there 
may be an obliteration of the propentoneal 
fat line 

A word of caution should be said m inter- 
preting the course of a case of ileus A stom- 
ach tube may be passed and suction applied 
The distention may be less and the patient 
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appamjtly be Improved A ftlie wnse of te 
curity fa held by the rJtntrtwn and the patlcnL 
It fa tt this point that follow Qp z rayi are 
most important. The rdcmse of dfatentloa 
modifies the ■yraptomi by dr aining the atom 
acfa and some of the fiuid contents of the «m>n 
boweL The obstmctkm however may be xm 
relieved and if allowed to go on may result In 
a Btrangolatcd bowel X ray ezammstfon may 
show t^ mechanical block to be stm present. 

The use of the lUUer Abbott tube u an addi 
tlonal aid both in diagnosis and treatment. In 
onr own hands, when passage fa possible within 
a leasonahle time it has cleared up a difficult 
diagnosH and ainwled the necessity of oper 
atioa. Certain Inherent dangers connected 
with the use of the tube whkh should be 
emphatlaed 

I The difficulty in passage caoses a loss of 
time and the dela} In operatloa may be vitaL 

a The use of the tube may relieve the symp- 
toms without rauihig release of the obi^c 
tfoo. If a tfnrole ohstracUon fa present no 
danger lettdts Dot If there fa a itrangolatkin 
obs^ctloQ or if the simple obstnictun fioallv 
interferes with the blood supply daring thu 
period of observ'ition viisl tune fa lost in 
operative delay 

3 e bat'e had an interesting and unosoal 
experience In one of our own cases which fa 
worthy of note. The tube rcliex'ed the dbten- 
tlon end symptotos for a time hot in its de 
scent it earned some of the ct^apsed proxima] 
bowel into the dfatended bowel and caused a 
small bowel intossusceptlon 

TEC2IN1QUI or THE EVAIOXATIOK 

The technique of taking the films docs not 
involve any added discomfort to the padent 
If the patient cannot be brought to the i ray 
department, satisfactory diagnostic films can 
be obtained at bedskle. 

The first fihn fa with paUent lo the 
sopine posltioD These pstienti arc uncom 
fortablc to lie on the dfatended abdomen for a 
film in the prone position. This film gi\TS gen 
eril infonnadon as to the distention and ma^ 
be luffidcnt to establiah the diagnosis. This 
position does not show fluid Icnda If pos- 
sHie a film should be taken with the padent 
upright 


Another film fa taken with the mriwtt lyfa* 
horiaontally on either side. Ttai 
fluid ievels and movemsit of gas sod fluid 
If the patient fa too ID to be placed hi the rrctl 
poddon the same Informstjoo regarding fm 
movement of gas and fluid can be obtuned br 
the boriiontal exposures with the patient lying 
first on the ri^t side, and then on left side. 

We have introdaced the foDowing lanj 
and their abbreviations to designate the por- 
tion of the patient and the dircetBOj for order 
Ing special examinstioQS for cases of bord 
obsCmction. The csasl request for film of the 
abdomen in the prone supine or upright pos- 
tKm fa standard termiookigy and of cocoom 
usage. There is no commooly accepted teiin 
nsed to direct films to be tak» In the antero- 
postcrior or postero-antenor protection with 
the patient lying on his side To fsdlitite the 
tiaramisrioo of orders (o the x rs> department 
we suggest the term to be cngAiyed tor luch a 
view as tide borfaontaL This can be sbbre- 
vialed SH As we are interested In the dde 
up p er most rather than the sxle on which they 
lie, we can add “R. foe right, which fanpCes 
ri^t side up and L.” for left 

DirecUons can thus be expedited and oiden 
bsued IS tike films of abdeanm In AT* sfid 
L.SJB (or ILS.H ) vlewv 

The usual fibn o vei ' c spoaes the flanka To 
study the properitooeaJ fat line it fa neerssuT 
to have soft tlaue detail Fllna are under 

expoaed or a medium, as an ilummuniwedf^ 

ulnscrted m the space between the flank and 
the film to bring up the demit} of this pert to 
that of the abdomen. 

Just as the surgeon may not make the das- 
of an obstructioD with ooe cxamlmti^ 
but may examine repeatedl) so may it be 
necosary to have repented x ray cxnm ^ 
tions. Obviooaly it a erroneous to contulc 
the I ray findings with a physical ej i mu aUW 
done a few hours or a day later Just as the 
rl<nir«l picture changcs from hour to l^r lo 
will the i-iay findings change and the duucU 
findings must be correlated with the x my 
findings of tbsr time 


Properly performed i-n> 
eUted wMT* cuefal bWoO 
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examination can be of great aid m confirming 
a diagnosis of intestinal obstruction There is 
certain evidence found in the x-ray examina- 
tion of cases of mechamcal obstruction, para- 
lytic ileus of reflex inhibition, and paralytic 
ileus the result of pentonitis, which if present 
and properly evaluated will differentiate these 
three conditions 

Let us make clear that the observations on 
mtestmal obstruction which we have made m 
this paper are not always present or always 
absolutely diagnostic But, taken together 
with the chnical S3miptoms and frequent ob- 
servations on the patient, we have found them 
to be of great value m giving both a clue as to 
the type, the location, and at times even an 
opinion as to the underlying cause of the ob- 
struction We have had cases of mechanical 
obstruction with gangrenous bowel and nega- 
tive findmgs on the x-ray We have also had 
cases of a generalized peritonitis m which no 
distended loops of bowel were seen on the film 
We have had cases in which fluid was present 


and the propentoneal Ime was unchanged We 
do not know why some cases have these nega- 
tive findmgs, but when the above positive 
findmgs of gas and fluid are present, careful 
study of the films correlating the x-ray find- 
ings mth the symptoms at the time and re- 
peating the exammation when necessary, will 
make it possible often to arnve at the correct 
diagnosis and to institute the proper thera- 
peutic procedure 

We wish to express our thanks to Dr Leon Goldman of 
the surgical department, University of Cahfomia, for his 
criticism and suggestions m preparation of this paper and 
to Jean Kelso, the artist nho prepared the lUustraUons 
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A COMPARISON OF THE FIBRINOGEN AND PROTHROMBIN 
LEVELS OF MATERNAI AND CORD BLOOD 
AT DELIVER! 

ALEXANDER RUSH, M D IDirtc* 


D uring a itudj of the k ollcd prc^ 
thrombin time of maternal and cofd 
blood plasma (r6) the fibrinogen 
content of ea(^ was detennined 
imiultajwoiuly m a number of TTie 

findmga furnish the baala of this report. Iso- 
lated stodiea on fibnnogen levels under vaHoos 
condiUons are not infrequent m the Utcratarc. 
Unfortunatel) these results are aekkxu com- 
parable because of the widel> differing tech- 
nlquci employed 

Among the earUot reports on the fibrinogen 
content of fetal blood is that of Kruc^ The 
fibrinogen \TUues of whipped Wood from the 
fetus at tbe dme of birth were found to be 
coosMeraUy knrer than In the mother The 
mothers gave \^ues slightly higher than 
normaL Landsberg, in a more exteocIvT stody 
found asimlUr relatioQship between the fibrin^ 
gen values of the non-pregnant the pregnant, 
and the asrd blood Ini9SrGram(8)pfeseoted 
the results of a new gravimetric method based 
oa the prcdpjtation of fibrin from phyaiolog 
leal salt solution During pregnanev he noted 
a nsc in (daima bbrln well above tne average 
wfuch reached a peat ahortfy after delivery 
Foster (6) In tbe same year confirmed Gram • 
wort Foster and WTiipple (r) in a study of 
the Influence of diet on blood fibrin levcla, gave 
the normal range of plasma fibrin as ass 
grams per cent to o so grams per cent 
Chandler using a mioo-K^ldahl method In 
place of gravunctnc measurement reported 
on 39 cases mdading pregnant and non-preg 
nant women. Tbe former gave high fibrin 
\-alaes- Kvater and his cotkaguei, using a 
salting out method reported m 19*6 an in 
crease of plasma fibrinogen during pregnancy 
foUowed DV a sharp drep at the tlnjc of de 
Ihrry to almost onc-half the normal value. 
Fpob tS» Aj«t d»ial L»bofito»7 al th» Ht 


The newborn fibrinogen levels were reported 
as low Achard and ^ colleagues desenbed t 
low total plasma protein b cord blood and 
suggested that this was doe to a defiaenl 
riW^uUn fraction. Naeslund cmployliig a rc 
uactosneter found the amount of pJi^ fi- 
brinogen to be low b beafthv cbfidrro st 
birth. A subsequent sharp rise was exhibited 
during the first few weeks of We Crane and 
Sanford b 193d described tbe vaiiatiata ia 
fibnoogtn content of the normal bfsnL They 
made 131 determinations on 10 Infants owr a 
period W 10 days. In a majorjtv of cases the 
plasma fibnn CDUtmt lay between aj» griaa 
per cent and o 35 grams per cent Tbe sm 
age for the first da\ was ojp grams per cent 
They dewrfbed a rise during tbe first 4 dap of 
life tKrt levelled off with no conshteot c fiary 
thertafter Tha results of other woTtfO t®" 
eraDy coaifiitri the finding of krw aornuJ fibrin- 
ogen levels b the newborn and higher ihafl 
normal b pregnant women at term. 

ReeeotJy a few reports oc the prothiwaWfl 
levels b tbe newborn have appeared- Tbe re- 
sults of Bnnkhous, Quick (19, ») ^\ad^ 
(js 13) Owen, and ourown findJop ritbbol 
few acrplkms, Indicate that low values for 
cord prothrombb are tbe rule. Heilman sm 
S hetUet b a recent pubilentioQ, 

prematuritj is also asaodated with ww 
prothrombb Irviria. 

It was tte porpose of thb study to deter 
mitw: whether the fibnnogen values of 
nwl and cord Wood were altered aaffidenUy to 
affect the prothrombb dotting times, A t 
of 18 deliveries at the Phlladdphia Lvbf b 
Hoapital were studied. Sir beaithr *duh 
males were used for control obaervationi. 

mrmoDS 

At the time of seiwng the cord, 
the pfacentaJ ttawp was coOected dutrtjy 

pas 



RUSH FIBRINOGEN LEVELS OF 


MATERNAL AND CORD BLOOD 


923 


into a paraffin lined beaker Immediately a 
small test tube containing 05 cubic centi- 
meter of o I molar sodium oxalate solution 
(approximately i per cent) was filled to a 
5 cubic centimeter mark with blood from the 
beaker, and the contents gently mixed Shortly 
thereafter a similar sample was collected from 
an antecubital vein of the mother by means of 
a clean, dry syringe The prothrombin con- 
tent of each was determined after the method 
of Quick (18) The plasma was obtamed by 
centrifuging for 20 mmutes or more at approxi- 
mately 3,000 revolutions per minute The 
volume of packed red blood cells was deter- 
mined simultaneously One cubic centimeter 
samples of plasma were taken for fibnnogen 
determinations The techmque^ was a modifi- 
cation of that presented by Gram (9) It con- 
sisted of diluting I cubic centimeter of plasma 
with 9 to 19 volumes of physiological salt 
solution m a large test tube and addmg o i 
cubic centimeter of calcium chloride solution 
(o 025 molar) The contents were then mixed 
and the tube was permitted to stand m a 
water bath at 37 degrees C for at least 2 hours 
In most mstances a watery, gelatmous clot 
formed which easily could be transferred m its 
entirety from the test tube to several layers of 
filter paper The fibnn clot was then washed 
with physiological salt solution to remove 
nitrogenous contammants The mtrogen con- 
tent was determmed by the micro-Kjeldahl 
method as descnbed by Koch and McMeeken 
The protem content was estimated by multi- 
pl}nng the mtrogen figure by the factor 6 25 
To determme the percentage fibrmogen of un- 
diluted plasma a correction had to be made 
accordmg to the formula of Gram (9) Ob- 
served readings for volume of packed erythro- 
cytes were used m calculatmg maternal and cord 
blood while 46 volumes per cent was arbitrarily 
selected for correctmg the normal controls 

RESULTS 

Maternal blood plasma furmshed large, 
firm, cohesive clots The fibnnogen content in 
grams per cent ranged from o 25 to o 66 with 
an average of o 54 The prothrombm content 
averaged 130 per cent of the normal controls 

'Indcbtedncjj ii expressed to Dr Leandro M TocanUns for suitcest 
ing tm» method 


Cord plasma as a rule furmshed dehcate, 
loose, fnable watery clots In 2 mstances no 
clots at all were perceptible This occurrence 
was found to be associated with an excessive 
dilution with salme (19 volumes) rather than 
a deficiency of fibrmogen or prothrombin 
The fibnnogen values vaned between 023 
and o 49 grams per cent with a mean of o 33 
The prothrombm content averaged 68 per cent 
of the normal controls 

Adult male plasma formed clots that re- 
sembled those of maternal plasma yet failed 
to duplicate the dense tough character of the 
latter The fibrmogen content vaned from 022 
to o 33 grams per cent with a mean of 0275 
As this plasma was used as normal prothrom- 
bm control material, the prothrombm content 
was taken to be too per cent 

EVALUATION 

Eagle and Quick (21) describe the effect of 
varymg concentrations of fibnnogen on the 
clotting time They conclude that, except m 
extremely low ranges of fibrmogen, the clot- 
tmg time of plasma is unaffected This con- 
clusion IS borne out by our findings Compar- 
ing the fibrmogen and prothrombm values of 
infants with normal adult males, one sees that 
with nearly identical fibrmogen levels there 
are widely differmg prothrombin clotting 
times, the infants are significantly below 
normal m the latter respect On the other 
hand, on comparing the plasma from mother's 
blood with that of normal males, one sees an 
increase m the fibrmogen content associated 
with an acceleration of the prothrombm clot- 
tmg time above normal With these findings 
m view, it becomes difiicult to attnbute to the 
fibrmogen content of the plasma any signifi- 
cant influence on the prothrombm value 
However, it is mterestmg to speculate whether 
the frequent association of low prothrombm 
m the presence of normal fibrinogen levels 
represents a developmental weakness m liver 
function or a vitamin deficiency 

SUMMARY 

I The plasma fibrmogen and prothrombm 
levels of 18 samples of maternal and cord 
blood taken at the tune of delivery are com- 
pared to the values of 6 normal mdividuals 
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3 The fibrfnogni content of pluru of 
cord biocid a normal but the protbroaMn con 
tent U reducecL 

3 Fibrinogen and prothrombin content* of 
maternal blo^ at the tune of dchverj w® 
abo\T nonnal 

4- The prolonged prothrombin dotting tone 
of cord Wood u not due to a defidtnc> of the 
piatma fibrinogen. 
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EFFECTS OF EXPERIMENTAL CHRONIC HYPERPARA- 
THYROIDISM ON THE KIDNEY OF TIIE DOG 

PWL R LLBPRM W, M 1), Philaildphn, P(.nns>lvania 


/ FTER the disco\cry of the parathj- 
i roid glands b\ Ivor Sandslrom m 
Y 1880, no attention vas paid to them 
until tlicir rcdisco% cr}'’ bi Glcy in 
1891 jNIoussu, m 1897, and htcr Halsted 
demonstrated the functional independence of 
the parathyroid gland and the th}TOid Be- 
cause extracts of the gland were not a\ailablc 
at that time, an erroneous hypothesis was 
developed as to the action of the paratlu roid 
glands Although ^ anous ty^pes of bone lesions 
were desenbed by' earlier investigators, the 
first anatomical descriptions of such lesions 
m parathyTOid oeerfunction were ascribed to 
Stansky by Lic\tc It was Askanazy' and 
Lundborg, in 1904, and Chvostek, in 1908, 
w'ho paved the way for an early understand- 
ing of the parathyroid glands and their rela- 
tionship to bone lesions 
It was not until 1905, however, that Iilac- 
Caliura assoaated the parathyroid glands with 
renal disease, and showed the coexistence of 
tumors of the parathywoids with pathological 
changes in the kidney Barker mentions a case 
studied by' Thomas and Wentworth m which 
parathyroid hyperplasia was associated w'lth 
chrome renal disease of 10 years’ standing In 
this patient deposits of calcium were present 
in other parts of the body, and the x-ray 
showed cala&cation of smaller arterioles At 
autopsy bone changes were present Bcrg- 
strand desenbed hyperplastic enlargement of 
the parathyroid glands in 10 cases of severe 
renal disease None of these patients showed 
osteoporosis or osteomalacia but did show 
deposits of calcium salts in the kidney 
The entire subject of hyperparathyroidism 
has now been thoroughly investigated by nu- 
merous workers, both clinically and experi- 
mentally The work of Mandl, in 1926, and 
of Hannon, Shorr, McClellan and DuBois, in 
1930, showed the relationship between over- 

Trom the Harrison Department of Surgical Research and the 
Department of Urology School of Medicine University of Penn 
sylvania 


function of the parathy roid gland and osteitis 
fibrosa cy stica, and in 1934 
Albright, Aub and Bauer definitely pointed out 
that tlicrc were other clinical forms of hy'per- 
parathyroidism which presented symptoms in 
common with other disease entities often giv- 
ing no signs related to bone disturbances, 
namely renal stones In their senes of 17 cases 
of liyperparathy roidism proved by operation 
and removal of paratlu roid tumors there were 
7 patients who had only symptoms of stone, 
I with only symptoms of a nephritis, and 10 
who had symptoms referable to tlie genito- 
urinary' tract Routine calcium phosphorous 
studies in all patients with stone revealed 8 to 
have parathyroid tumors In a later report, in 
1935, Albnght and Bloomberg (2) reported a 
senes of 23 cases of hy'pcrparatliy'roidisra 
Eleven patients w ith renal stone w'cre proved 
at operation to hay'c parathyroid tumors 
These patients had no bone lesions or symp- 
toms Only 5 of 23 patients had bone lesions 
or symptoms yvithout renal disease 

Castleman and MaUory', in 1935, reported 
that, in patients yvith hy'perparathy'roidism 
associated w'lth stone, symptoms had lasted 
for an average of 3 2 years and yvhen bone 
lesions were present the symptoms had lasted 
for an average of 8 6 years Elsom, Wood, and 
Ravdin, in 1936, reported a case of hy'perpar- 
athy'roidism W'lth renal insufficiency Their 
case presented signs of osteitis fibrosa cystica 
with diffuse calcifications of the kidneys A 
tumor of the parathyroid gland was found at 
operation The disease in this patient escaped 
detection for some time because it was thought 
that her symptoms arose from an atypical 
form of glomerulonephritis 

It IS interesting, however, to note the vari- 
ous theories for the formation of stone in the 
kidney Randall in his extensive investigation 
as to the ongin of pnmary renal calcuh, sug- 
gests that one of the causes for such stones 
might be attributed to parathyroid overfunc- 

925 
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tion. IV tathor hu tttempted to produce 
expcrimnitilly a cooditfciQ of h\-perparatli\ 
rotdlfiD in oonnal adult dogi by means of 
in^ectiog them nbcuUneoail) with paratbor 
mone ‘ 

It wu considered advisable to conduct a 
long continued eiperimeot In which CDodltkna 
might resemble more dosetj tboae to be ex 
peered In clinical cases of h3Tjerfuacl»n of 
the parath)TO>d ^aod 


L«a7 It n L«r a o. 




Flf *. Dc« 103. 


unBocs or rnaoT 

Adult dogs were used m these experimecU 
becaose of the probalallty that cJder dogi 
would show ilmflintks b chanfei niodocft! 
bv an orerftmetion of the paiathvmw gland* 
asseen in human dinkal cases (14) Tbeexact 
ages of the dots were not Itnowti betane the 
■ntmah w Tje (Stained from a dog farm 
they were coflected from seiTral strarces. The 
diet was well balanced and ifanolated oce 
which any hnioan might foQcrw Itater wa* 
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pv 1 ID ■« 



He ^ 1> R JK 


kept in llie ng<.s at all linn-’ 1 wo groups of 
15 and 16 dogs nspccH\(,K Nsirt us' d one 
being a control upon the other flu i\pert 
ments were earned on in tv o parts '1 In lirst 
was started on rsosembir 17, lo/i andtndid 
Mae I io>7 a total of 6 months, and the 
second eepenmint irom ''epteniln.r 2^, if)t7, 


» 1 J «• m^i*\ 




1 Ik Po ^ 3 \ 


to Mae 4, if)V^ a tot d of ,S montlis I’ara 
tliomione ee.is used lliroiighoiit the entire re 
search ’flu animals receieed eareing doses 
of parathnnnoiK injected subeailane enisle File 
dost depended on the tolt ranee of the dog to 
the hormone \t first the dose was 100 nmts 
elaile, vliich v as calculated according to (he 
e eight of the animal lloweeer the dose was 
too large, and as a result mane of (ho animals 
became sid and seecral of them died It ee is 
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cdvTd almost three times as moch paxathor 
mooe dkJ not bA\'e such aa moease In thdr 
■crum calaum tmless the j may bare do-eloped 
a tolerance (39) Other explanadoos offered 
are the age of t^ ammiJ, an Inoeased rate of 
ocretion of calcmm or the h\‘percaleetnla wa* 
ctnmtenictod by feeding (a 35) aa. for 


fiamp l e in dog 45 'nth a total of 18 180 nnhi 
of paiathormooe and in dog 163 with a total 
of 17930 onlu of ptnilhorTDooe the mmi 
caldum rote on]\ to 15 5 mflltgnm* po cent 
and 11 9 minigrama per cent respcctUeh 
A point of interest was the drop h mm 
calchun of all dogs, after rest pcrtodi, below 
the le%Tl of thefr Donnal serum caJdiaiL Other 
inv-estigaton ha« reported nmHai obsrna 
ifcms (i4> and interpmed the drtp u being 
due to a reduction in the caJchxm r der re of 
the tissues, cspcdallv the bone When pm 
thonnone injections tie dhenotimted, the ol- 
dom B reabsorbed into the booc at such a 
rate iKwt h\-pocalctinia rcsolts. This has beci 
proved histowgicallr and duiIcaDy (ji tg) 
The dogs in which nephrectorofcs were per 
formed showed do demonstrable change In the 
remaining kldDc^ u compared with the dogs 
in whkh no nephiectoenles were done. 

Roeni^eoographk studies on se^TTal of the 
animals, induding intravetras urocruos, were 
negatire for bone leakms or nephroGthiads. 
GreenwaJd and Gross (14) rep^ed simiUr 
observ^tkms. 

?ATT10L0C\ 

Of grettesa bterest to the author were the 
findings at antopsN c^wdall) the urogenhil 
findings Dogs 103 115 and 131 had itcocs 
In the Haddei (Tig 13) the chemical inaliiis 
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of -which proved them to be composed of cal- 
cium phosphate The follo-wing observations, 
except for insignificant differences, are appli- 
cable to all the animals subjected to autops}' 
There v'as marked hyperemia throughout the 
omentum and abdominal viscera The kidneys 
w'ere markedly congested -with grayish stria- 
tions throughout The papfilie -were hypcr- 
emic, and several of them sho-w^ed to the naked 
eye -wkat appeared as gray plaques somewhat 
sunilar to those found at autopsy of the human 
papillie (30 31, 32) No stones were present 
m the pelvis of the kidney nor on the papilla: 
of the kidney The ureters were normal and 
contamed no stones The observations of the 
microscopic section are reported here as repre- 
sentative of all the dogs seen in Tables I and 
n which showed calcium to be present They 
are as follows The sections showed cloudy 
swellmg to be present There was marked 
shedding of the tubular epithelium in some 
places Also, sections of the tubules, in which 
some of the cells were partlv detached, con- 
tained varjung amounts of calcium deposits 
formmg solid dark blue casts, a greater quan- 
tity bemg in the detached and most abnormal 
cells There were also necrotic cells present in 
some of the tubules In another section the 
tubules presented a peculiar appearance show- 
ing e-vidence of ha-ving undergone atrophic 
changes This might be explained as being a 



Fig 17 Kidney of dog cleared by modified Schultze 
method and stained mth alizarin, a specific stain for calci 
urn The calcium deposits throughout the entire kidney 
arc clearly shown in the darker areas X i 7 






Fig i8 

Fig i8 Photomicrograph of kidney of dog, showing 
calciurn plaque on the side of a papilla This is the second 
tune mat such a lesion has been observed in a lower 
ammak X3S 

Fig 19 Photomicrograph of a seebon removed from 
tne kidney of a dog This seebon shows tubular degenera 


Fig 19 




Fig 20 


bon, cloudy swelhng, and degenerabon of the glomerular 
tufts X60 

Fi^ 20 Photomicrograph of seebon of kidney of dog, 
showing doudy sneUmg, tubular degenerabon, and calci 
hcabon of Bowman 3 capsule, with glomerular tuft lying 
tree in space X 75 
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ceh^ ilmMt three timet u much penthor 
mooe dxl oot have each an Increue m their 
terum calaum they may have deeetoped 
a toterance (19) Other explanatioct offered 
are the age 0^ the animal, an b creased rate of 
exarctkia of calaum, or the h>*percalcemla was 
counteracted by feeding (jj 35') as for 


oample in dof 45 with a total of 18 180 mk* 

of parathormone and in dog i6j with a total 
of 17 930 unit! of paratbormooe the »mmi 
calaum rose only to 15 5 mfllignma per crat 
and II 9 mfllignimiper cent ropectK-rly 
A point of Inteirat was the drop In mnn 
calaum of all dogs after rcat penodi, bdow 
the Ic\t 1 of their normal acrum aldam, Oiha 
mvcftigatOTa have reported liraUtr obaervi- 
tloaa (14) and interpreted the drop u bduj 
due to a reduction in the calaum reacrre of 
the tissue* especially the bone When para 
thoimone injections are duamtlnued the ol 
aom IS rea^rbed into the booe at such a 
rate that hypocalcemia resolta. This haa been 
pTovedhist(dogkalJvaiiddinlcaIly(ai *9) 
The dogs In which nephrcctomie* were per 
formed showed no demomtrablc change In the 
remaining kidney as cnenpared with the dogi 
in which no nephrecloniles were doce- 
Roent^nograpluc studie* on scrml erf tie 
animak, including intraveoou* tuogiama, war 
oefttlFe for bone leakios or nephrohthiaiiL 
Creenwald and Groe* (14) reported limQtr 
obseTTatiem. 

PATHOLOGY 

Of greater intereat to the antbor were the 
findings at aotopsy e*pec±tll\ the urogcnhal 
tindinga. Dogs 103 las and 131 had stew* 
in the bladder 13) the cht^cal analyita 
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preojnor oj tabular dcstructwn before c»l 
dum tt deposited (Figs. 14 15 16) 

Ah EteresUni; observation and the aecotul 
thne CYCT reported u tbc formatkon of a cal 
dam pbque on the ride of a papilla (fig 18) 
Thu occurred twk« in 31 d^ under ftndy 
(Dog 97 reported In an eaiiicr paper (3) a^ 

dog 

The captUariea In tbe gkimeruU were h>'pef 
emlc, and hemorrhagei throughout the aec 
tion* were ohsersTd, Round ceD InfiltiiUona 
commonl) were seen. The ^ommilir toft 
appeared to be detached and sbrunhen, lying 
free in the glomenilar ipoce and Bowman a 
capaule mu caloSed (Figa. 19 and ao) 

One of tbe kidney* of each of dog* 43 45 
47 163 and 148 In the aecond group liatead 
of bea^ sectioned, wa* faed and oeartd by 
the mo^ed SdiulUe method and atamed 
with allxarta. Figure 17 deariv demonatratc* 
the heavy caldum deporit* throagbout tbc 
entire kidnev roeroblbg a roent g enogram 
frequently oWrred la case* of nefduoad 
disoaU. I bd!e%'e that Uuj method of ataialog 
for ariotUQ ought b«a more senrith'c test than 
la the oae atualiy followed. 

StnoiAXY 

1 Thirty-ooodogiwwetojectedmthpara 
thomwoe aubcuraneoualj to prodace experi 
mental hvperparatbvroidicn 

i \ lottenri was added in graduaDy lo> 
creariog doses to tbc diet* of ro of theae dogs, 
and exerted 00 oliser>‘abie change over thw 
to which DO riofterol was gt^m. 

3 The rise and fall of the aenim calaina in 
all of tbc animals Is In accord with tbe findings 
in rimnwr expertments b) othera. 

4. ho bone change* were demonitiahle m 
any of the dogs. 

5 'Vesical stone was present open 3 occa 

SIOOS. 

6 At autopsy the foDowing were noticed 
(a) omental aiw gastric bemorThage (b) id*- 
ceral engorgement and (c) marked reoal 
damage 

7 Calaum plaques described b} Randall 
were present in J dog* 

8 Almost aD of the do« showed deposit* 
of Intratubular calaum nucroscopIcaD} 
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CLINICAL SURGERY 
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RADICAL PERINEAL PROSTATECTOMY 
Modification of Closure 
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T he rare occurrence of shock, visual 
control of hemorrhage, and dependent 
drainage with the bladder completely at 
rest are definite mdications for perineal 
removal of the enlarged prostate in many cases 
One of the most important mdications for penneal 
exposure and treatment of the prostate is the 
presence of early carcmoma In certain cases of 
carcinoma of the prostate the lesion is confined 
withm the capsule and fasaas of the gland thus 
making the situation favorable for complete re- 
moval and cure of an otherwise surely fatal condi- 
tion The ongin and development of the radical 
penneal operation for prostatic carcinoma by 
Young has been the only hope of cure in carcmo- 
ma of the prostate The results of such operations 
in this chmc, in which many patients have been 
cured and are living and well today, can be found 
in the pubhcations by Young If the operation is 
earned out according to the accepted pnnciples, 
the average case does not presen t unusual techmcal 
difficulUes, especially when the carcinoma is con- 
fined withm die capsule and is not accompanied 
by considerable bemgn enlargement 

Certain cases are encountered, however, m 
which there is either considerable bemgn enlarge- 
ment or else extension of the carcinoma toward 
the apex of the gland so as actually to invade the 
begmnmg of the membranous urethra When the 
latter has occurred, more extensive removal of the 
prostate is necessary and, in order to effect a 
complete cure, it is necessary to remove a portion 
of the external sphincter, which sometimes results 
m mcontmence Such a more extensive removal of 
the membranous urethra has at times presented 
difficulties concemmg anastomosis of the bladder 
with the membranous urethra and triangular hga- 
ment This has usually been earned out by means 
of sutures between the cut margm of the bladder 
to include the triangular ligament These sutures 
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have included the muscle mass which com- 
prises the external sphincter It occurred to the 
wnter that such sutures which hold the bladder 
margin against the tnangular ligament must pass 
through some portion of the external sphmeter 
and when tied sufficiently tight to bold lie blad- 
der firmly m approximation they must ligate a 
portion of the sphmeter It is possible that this 
partial hgation of the external sphmeter might 
account for the resultmg weakness m some cases 
and especially even m cases m which no part of 
the sphmeter has been dehberately excised or 
injured For this reason the wnter has devised 
the so called “traction sutures” shown m Fig- 
ure I 

TECHKIQXJE 

The complete techmque of removal has been 
desenbed by Young and need not be reiterated 
here Figure 2 shows the termmal views of the 
operation m which the apex of the prostate has 
been divided and the entire prostate freed, with 
complete separation at the vesical orifice In thi s 
figure the tngone is bemg pushed backward from 
the seminal vesicles and tieir envelopmg fascia, 
separating them from the base of the bladder It 
also shows the division and hgation of the fasaa 
and attachments at the tips of the semmal 
vesicles just before removal of the prostate, its 
enveloping fascia, and semmal vesicles m iolo 

Section I of Figure i shows the penneal view of 
the open bladder after complete removal of the 
prostate, its fascias, the seminal vesicles, am- 
pullae, and distal vasa, for caranoma of the pros- 
tate The openmg mto the tnangular ligament 
which compnses the urethra can be seen The 
tngone and ureteral onfices are visible just behind 
the divided postenor hp of the bladder Three 
traction sutures labeled i, 2, and 3, which have 
been placed in correct positions, are shown m this 
view The first suture has mcluded the anterior 
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skin incision well to each side of suture i When 
traction is made on these three sutures and 
they are tied, considerable circumference of the 
cut bladder margin is drawn tightly against the 
membranous urethra and anchored there wthout 
any interference or constriction of the sphincter 
muscle in this area The lateral sutures are usually 
Ued first and then a strand of the anterior suture 
is tied to each of the lateral sutures so that there 
IS no constriction across the midhne No 2 
chromic catgut is used so that the bladder is 
anchored m position until thorough healing of the 
divided mucous membrane can take place It is 
more convenient to place these sutures with a 
urethral catheter emerging from the opening 
end of the membranous urethra, but the catheter 
has been omitted m these illustrations in order 
that a more clear idea of this suture prmaple can 
be obtained Followmg the above procedure 
closure of the remaining open bladder is carried 
out as shown m Section 2 of Figure i When this 
final suture is completed to close the bladder 
opemng there is usually a small opening at the 
point of anastomosis because the three traction 
sutures mclude only three-fourths of the circum- 
ference of the membranous urethra A simple 
figure-of-eight suture earned m a very shallow 
manner into the triangular hgament and mucous 
membrane at this pomt is then placed to complete 
closure as is shown in Section 2 Complete closure 
IS earned out over a moderate size urethral cathe- 
ter in place to msure adequate drainage The 
perineal wound is then easily and quickly closed 
m the usual manner with two small Penrose 
drains from each angle to msure dramage of 
extravesical tissues 

The wnter has used the above traction sutures 
in only 4 cases but with entirely satisfactory re- 
sults m each The method is presented purely for 
what it IS worth m the hopes that it will elimmate 
additional trauma to the muscles of the external 
sphmeter followmg such a valuable procedure as 
total prostatectomy to cure caremoma of the 
prostate 

SUMMAKY 

Certam cases of caremoma of the prostate are 
confined withm the capsule and fascias of the 
gland resultmg m a favorable condibon for radical 
removal and cure of an otherwise surely fatal 
disease Statistics show an apparent cure m 
over 50 per cent of the cases followed over 5 years 
after Young’s radical operation The average 
case does not present unusual technical difficul- 
ties In some instances it is necessary partially 
to excise and thus to mjure the area of the tn- 



Fig 2 Removal of entire prostate confined ivithm its 
capsule, and also of seminal vesicles a, Tngone has been 
divided and, b, bladder is bemg stripped up from vesicles 
and vasa, vhich are bemg bgated me d, Vasa have been 
divided and bgated, and fascial attachments of semmal 
vesicles are being divided, following which prostate, semi 
nal vesicles, and termmal vasa are removed tn loto 

angular hgament compnsmg the external sphme- 
ter, this leads to incontinence In other instances 
the sphincter is mjured by ligation as a result of 
conventional sutures which are used to approxi- 
mate the bladder margins to the membranous 
urethra 

The introduction of "traction sutures” to ap- 
proximate the bladder to the membranous urethra 
followmg radical removal of the prostate for car- 
emoma has been presented here These sutures 
puU the bladder firmly agamst the triangular hga- 
ment without any ligation of the musculature 
comprising the external sphmeter and m this way 
minimize the chances of injury to this muscle 
with resultmg weakness and partial mcontmence 
This procedure has been found valuable to the 
author m 4 cases, and it is believed that it deserves 
wider use 

REFERENCES 
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skm incision well to each side of suture / When 
traction is made on these three sutures and 
they are tied, considerable circumference of the 
cut bladder margm is drawn tightly agamst the 
membranous urethra and anchored there without 
any interference or constriction of the sphincter 
muscle m this area The lateral sutures are usually 
tied first and then a strand of the anterior suture 
IS tied to each of the lateral sutures so that there 
IS no constriction across the midhne No 2 
chrormc catgut is used so that the bladder is 
anchored in position until thorough heahng of the 
divided mucous membrane can take place It is 
more convenient to place these sutures with a 
urethral catheter emerging from the opening 
end of the membranous urethra, but the catheter 
has been omitted m these illustrations in order 
that a more clear idea of this suture pnnciple can 
be obtamed FoUowmg the above procedure 
closure of the remaining open bladder is earned 
out as shown m Section 2 of Figure i When this 
final suture is completed to close the bladder 
opening there is usually a small openmg at the 
point of anastomosis because the three traction 
sutures mclude only three-fourths of the circum- 
ference of the membranous urethra A simple 
figure-of-eight suture carried in a very shallow 
manner mto the tnangular hgament and mucous 
membrane at this pomt is then placed to complete 
closure as is shown in Section 2 Complete closure 
is earned out over a moderate size urethral cathe- 
ter in place to insure adequate drainage The 
permeal wound is then easily and quickly closed 
in the usual manner with two small Penrose 
drams from each angle to msure dramage of 
extravesical tissues 

The writer has used the above traction sutures 
in only 4 cases but with entirely satisfactory re- 
sults in each The method is presented purely for 
what It IS worth in the hopes that it will eliminate 
additional trauma to the muscles of the external 
sphmeter foUowmg such a valuable procedure as 
total prostatectomy to cure caremoma of the 
prostate 

SUMMARY 

Certain cases of caremoma of the prostate are 
confined withm the capsule and fascias of the 
gland resulting in a favorable condition for radical 
removal and cure of an otherwise surely fatal 
disease Statistics show an apparent cure in 
over 50 per cent of the cases followed over 5 years 
after Young’s radical operation The average 
case does not present unusual technical difiicul- 
ties In some mstances it is necessary partially 
to excise and thus to injure the area of the tn- 



Fig 2 Removal of entue prostate confined within its 
capsule, and also of seminal vesicles a, Tngone has been 
divided and, b, bladder is bemg stnpp^ up from vesicles 
and vasa, which are being hgated m c. d, Vasa have been 
divided and hgated, and fascial attachments of seminal 
vesicles are bemg divided, following which prostate, semi- 
nal vesicles, and terminal vasa are removed »»( ioto 

angular hgament compnsmg the external sphme- 
ter, this leads to mcontmence In other mstances 
the sphmeter is injured by ligation as a result of 
conventional sutures which are used to approxi- 
mate the bladder margins to the membranous 
urethra 

The introduction of "traction sutures" to ap>- 
proximate the bladder to the membranous urethra 
foUowmg radical removal of the prostate for car- 
cinoma has been presented here These sutures 
puU the bladder firmly agamst the tnangular hga- 
ment without any ligation of the musculature 
compnsmg the external sphmeter and m this way 
m i n i mi ze the chances of injury to this muscle 
with resultmg weakness and partial mcontmence 
This procedure has been found valuable to the 
author m 4 cases, and it is believed that it deserves 
wider use 
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B RAClllQTllORAClC kiKU Uibciuth 

not codUDcn ajT coosuad) occurring 
I Ukd In almott &Q> scDcral b^)lu) coe or 
two OKS a ytar maj be •ern- Since ihej 
■re {DlreqocQt, iIk furj^ical atteDdant u ■ rale u 
not tboroQgh]^ famtlbr vilb ■ plan at imtzomt 
■nd duecU hU effort! along Udo of gnen] mikI 
cal principles ^lilk doing this be not oqIt b 
defeating his purpose bat Is alioviog « ridoos 
CDodltkn to devrtop tbit sdQ loarsae the vork 
to be done If not permainentlj' Injore the patient. 
In tpedaileed fostitutkacu too vbere de 
fonnJllesnuy be referred for trcBUnent, there has 
not ahrajs been treanunltx of opanlon as to bow 
each C3JCS thoold be managed. In recent ^Tata, 
tbe wtK^ of Da ds, Kocb and BUir aod brown 
bare aerved to cdmulate thought and dbensdon 
of the fobject 

Tie rmt) deffoe bract tcrthocactc uQvesfcnt m 
anj aboonaal nrbee attarfijnent L etwee u tbe 
am aod chest wall It tnay be a coogeftiial de 
formIt> or it ma) be the resolt of viaiatt tnn 
static ia/n(T cr of an ertesdre InflsMtt trgy 
It ma> (oOow an opentKe pen c ed u i t 
larotriu tbe am or it may esste Irom a •ev'ete 
bom. Tck bCCer h tbe ffiOiC cammoa caoae. 

Tbe condltiOQ assomes Importaikce out of pro* 
portion to Us ppeacaoce. In tbe majority ol 
rat <>< the ann b Mactlcally (ncapadUted, the 
growth and de^tlopajcnt of the entire upper 
extremity and, in maikcd cases, the growth of 
the ffumma aad structures of the che»t wall are 
affected 

When a ftud> of tbe prodaetJae of roefa ad- 
beshais Is msde coutdeistlcD sbcnld be gtren 
first to tbe analocoy int-oived. Antenoriy and 
medblly tbe pectcaal and anbdaxius mosdes 
exert a puh upon the aim that b directed tc^aid 
the body rcaterKirir and medially the aune 
actioo IS perfcriaed ^ tbe terrs minor teres 
major ■nd bttsdmos doni muscles. Betweoi 
two groups of muacks and betweoi the 
chest wan and tie rm Be the a up erfic b l and tie 
deep with the combiiied fasda t tbe 

apex foraiinc tbe costa coracoid rocmbiaiie 
ScCTMid. farniif.T tiy with tbc pathologfaU mani- 
fotatkes In the strnctaies invotred sboold be 
acquired. Tbc lews of cffthefium and hs tsflore 
Fraw t)*put«wa •! TWk Ol i V is t>rfNfr*T 

«c^ ^ UatCEM. OakSfiM cur cal ifc r— * 


to regenerate compieldy cn-er the arm, sTTYb, cr 
chest wall, b the primary patbologkal process. 

To repair tilt, there are two separate aetbets 
open tbe part of the bod> first, the addocllon of 
tbe ann thus protecth^ the hoportant axillijj 
atrsetares and at the aame time decreasiBc the 
amcmat of unepithelisllied sorbet seeecJ! tbe 
uniting of tBsoc as the gruolatloci tisaoe mruces 
come in t contset with each other Gradually the 
tliKcs bretme more organised more fibrooa, and 
finally a dense baid contracting web scar b 
foTO^ 

111th this {mderstaiKSog of coc<£tlaos tn mtnfl , 
we sj:gwnBxh the treatment of the padrat. 

Fh^ the prophylactic phase shoold be db* 
c us s ed since ft would seem frtsn crperience that 
thb has been wrongly raq^iasbed. In the metfical 
joDTnals and the anigkal textboohs, mom n 
tiacriiirs advocate tpHatfag, easts, and sppuacn 
to prrre&t the drv-dcfianit cf adheskra. Whes 
I ttarted camg for paiirets with these adhesbtu 
I fcOowtd aku nch precepts. However u I 
daily watched their sacering as I saw ccctne 
turea devefcm befcR my eyes, b qidte cf the 
Bjbtbf as I ioOoared patiesu b the cnt-patlait 
wpartmeot and ofweiV e d the contractures b- 
enwse, cr devricfi b cases b which healing had 
taken pbee and b which padrnts t first ap- 
peared not to ha u an appreciable defortoitr and 
Ltaliyas I opentrd open soch fo ties Is and dem 
castrated grossly and ndciosccipically the amennt 
and dtenl (j scar tbsue, 1 Decame coovinctd 
that this method of treatment was not the one 
most aadsfairioey (Flga i s 3) Tbe more I 
watched these pwlbnts, the more it became ap- 
parent that our dforts were miscfirecled. It is 
a f mrria me ntal priadpJe of sa^i)’ that Ij^I 
Ibwc responds to bjuiy fa well proved definlt 
Banner There fa first a ceOuhr eroble tbe /or 
jjjathaj of a fibrinous framewoe k, and soon among 
the ctDular efamrnU fibrobbsa sffKsr and eff^ 
tberepnirneeded. Now If thepartbenotinta^ 
Irritated that b by stretching or spEnlIng cr by 
repeated painful dressings, there will I* a l ^ter 
p^aciion of fibrous \istoc. 

Usne becooes more orpalmd it shrinks airf 
thereby causes contraclurei. Thbtdlbaler^lt 
ina% not show Its nuxmnuB effect until P«™P* 

6 months after bcaflng hes taken pbev (Hg’- 
a and $) 
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Fig 1 Fig 2 Fig 3 


Figs lands Case No 72041 Extcnsu e infected bum sedatis es, the ulcerations showed \ erj httle signs of heal 
mth ulceration of neck, antenor chest, shoulder, arm, and mg and it was impossible to eradicate the infection entirely 
left axilla The parts are held apart nith a plaster rein- Fig 3 Case No 72041 Result obtamed b> remonng 
forced cast m as near the position of function as possible cast, applying moist salme packs and later application of 
to maintain them The patient required large doses of skin grafts 
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FTf- 9- C**e \o PkcWt fuffctnj «a cjiQirf ttiUraloa /oOitii io( ban 

Tcmtfb blv raooibf tfD itM had btcB opcnUd apoe cW«b^ hh penial »■ 
Bcf b«t an epf* laf Ated bkeratkia remalnnL 

FV & Ct»e \o 9tiSo. Reaclt ttur dftsiaf ap 0/ la/rrtiixi tai •iln grt/rh^f 


^'hat trcatnwDt tbwld be ttted I9 BilnlinV U 
not afbofly preNmt aritUr) webWai;? The pro 
eu iriud) VC ban foond prodocea mbbinx 
smt be m'enecL That K the patient onut be 
placed in 1 podbaQ that b gxnpitfbte «ith an 
fart (Fig 0) jTt tlkm attenlJaD to be ghw 
hisvmiiads aMa/tAeeaHletf ^euiWcamuX /it 
tifoud iterjaet muM it teverrd aw m/k ti • 
tber ^ y peimitdng repair with a mlnunoa 
td Kv time (Hn 7 ^ 5) Sneh tmtmeot 
must be evahtatfd by the medkal atteadaat, U 
in hit jodgment the patient 1 oaodJiloo cke» not 
vunot it and U, in an effort to taw lUe adUarr 
adheauQS do resolt, the phvticbia ibookl not be 
condemned On the othn band a long, dnvn 
ODt cooval ei ceoce with InnnmeTvble painf I 


dremngi In an endeaeor to allow nature to ck»e 
In a Ujip ulcer b meat ctrtalaly open to oillcbm 
(Fljn 9 to) 

Mlren a aae td atillaiy webUng In vhich the 
petlat haa rc c o v ae d /roe the acute cceufitioe 
jveaenU tlaell for tnatffint, bev ihc«)d It be 
baMOed. In e iwj ftg the pnpa- tieatmeal foe 
each cue many lacton ihoold be cmldeted u 
for Instance the ace and mtenl condition the 
patient, the aralJabClty a nuterbl with which to 
»a>^ tod the levrHty and erfent at the dbabfl 
lt> John SlalfilB DstJs haa \eTy coonsdy stated 
the problem The object of the tmtmcnt b 
pdanrOj the rwtofadoo of the function of the 
aim, w Ith the reffef of the defonnliv and the pre- 
mtloti of recurrence The soccesafal recco- 





Fig 13 Fig 14 


Fig 13 Case No 01533 Grade III contracture of axilla from old bum This 
type of contracture is best treated by surgical attack at the point of maximum con 
fracture as shown in Figure 14 

Fig 14 Case No 91533 Axilla and chest wall have been cleaned and prepared 
The site of mcision has been determined and is graphically shoum 


strucUon or readjusting of the axillary space is 
the key to the relief of the condition ” 

I have found that the essential task to be ef- 
fected, irrespective of the procedure, is either the 
complete removal of the cicatncial tissue or an 
interruption of its ancious hne of pull I have 
never had to resort to muscle sectioning or tendon 
lengthening, but I have relied upon secondary 
operations, carefully directed postoperative phy- 
sical therapy, massage, and growth (Figs ii and 
12) 


A recent review and study of 29 cases in which 
patients were treated dunng the past 7 years 
brought forth the following pertinent facts 

1 There were 5 patients, 21 years or older 
In I the adhesions resulted from surgery, the 4 
remaining followed bums, and of these, 3 patients 
were burned as a result of epilepbc seizures 

2 Excluding the adults, who represented 18 2 
per cent of the total, the average age was 8 7 
3 ears, a fact which shows that this is a condition 
most often found m children 



Fig iSi left The skin o\ er the axillar) folds has been under cut and pushed 
upward to normal position, thus leaxing an epithelial defect low on lateral 
chest wall 

Tig 16 CaseKo 9153^ VxiUa restored to normal appearance and open 
area on chest wall co\ered with a split graft 
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Fig 24 Fig 25 


Fig 24 Case No 72164 Grade in contracture of 10 Fig 25 Case No 72164 Result 12 montl^ after Z 
months’ duraUon plasty operation and grafting ulcer on chest i\ all 


b One patient operated upon 18 months pre- 
viously has a good anatomical result with normal 
function 

c There were 7 patients operated upon 2 years 
previously and of these 4 have good anatomical 
and functional results, i has a small web m the 
posterior fold that has excellent function, i has a 
good anatomical result with 10 to 20 per cent 
limitation of function, i patient with both 
axiUas involved shows limitation of function of 
20 per cent in nght and limitation of function of 
40 per cent in left side 

d There were 2 cases in the 3 year follow up 
and both showed good anatomical restoration and 
100 per cent function 

e In the 4 year follow up there were 2 cases 
Both had good anatomical and functional results 
f In the 5 year follow up there were 3 cases 
One patient had a good anatomical and functional 
result, and 2 showed good functional results with 
small webs in the postenor axillary folds 

g There was i patient m the 7 year follow up 
This patient has a good anatomical and perfect 
functional result 

PLAN OF TREATMENT 

As a result of the experience gamed and the 
results obtained, the foUowmg plan of treatment 
has been evolved 

Age I feel that unless there is marked de- 
formity, that IS a contracture of grade IV or more, 
no surgical treatment should be done until the 
child is 3 to 4 years of age 
Preparation A thorough check up of the pa- 
tient’s general condition should always be made 
and any variations from normal corrected Should 
a patient show an anemia, his operation is post- 
poned until the condition is relieved Any small 
ulcerations on the webs are healed Daily cleans- 
ing and preparing of the skin is earned out until 
the skm appears healthy Small sinuses, crypts. 


and pockets are thoroughly cleaned out Ultra 
violet treatments or direct exposure to sunlight 
are qmte often given 

Operation The exact procedure wiU naturally 
depend upon the grade of contracture and the 
quahty of the skin available 

In grade I contractures, I have found the fol- 
lowing to give the best results A transverse m- 
cision, usually 5 to 6 mches in length, is made 
completely through the acatncial tissue down to 
muscle at a level of 4 to 6 inches above the crest 
of the ilium, thereby permitting the arm to be 
fully extended A diamond-shaped defect is thus 
created on the lateral side of the chest wall and 
lumbar region which can easily be covered with 
a spht graft 

This procedure not only corrects the contrac- 
ture but does so with very little disturbance of 
the axilla (Figs 13 to 16) 

In grade II contractures, if the webs are loose 
and of good blood supply, a Z plasty alone is 
done U deformity is not completely corrected 
after the Z plasty, a transverse incision is made 
and a skin graft is applied (Figs 17 and 18) 

If the webs are dense, 2 or more operations of 
the transverse type, thus raising the arm in stages, 
are performed This techmque tends to soften 
the webs by releasmg the pull and allows them to 
assume the shape of the axillary folds as they are 
pushed upward (Figs 19 and 20) 

In grade HI and grade IV contractures the 
same techmque as m grade H may be used but 
more stages are requued If the contractures are 
too dense to be mobilized, two methods of pro- 
cedure may be followed 
A tube graft elsewhere on the body may be 
formed to furnish the tissues for the reconstruc- 
tion of the axilla and “stepped” into position 
(Figs 21 to 23) 

A plastic operation, which would free the 
contractures, permit the arm to be raised, and 
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THE SURGICAL TREATMENT OF RECURRENT 
DISLOCATION OF THE SHOULDER JOINT 

SVANTE ORELL, Stockholm, Sweden 


M any methods have been worked out 
for the surgical treatment of habit- 
ual dislocation of the shoulder joint 
In all of them attempt is made by the 
graftmg of tissue to prevent luxation of the head 
of the humerus The methods may be divided mto 
three groups depending upon whether involve- 
ment includes (i) the joint capsule and joint 
hgaments, (2) the tendons and muscles, or (3) 
the bones of the jomt In addition, these methods 
have been combmed m many ways 

Cases in the last group seem to offer the best 
possibilities of good results 

Eden, in Jena m 1917, was the first to use bone 
grafts for the treatment of habitual dislocation of 
the shoulder His method consisted of transplan t- 
mg a piece of the tibia to the antenor rim of the 
glenoid cavity so that the graft projected at 
least 10 millimeters from the nm, and then fasten- 
ing it with periosteal sutures or with pegs under 
the raised periosteum of the neck of the scapula 
Only 10 days after Eden, H3hbinette performed 
a similar operation m Stockholm He made a 
wide openmg m the joint to secure good exposure 
and to permit observation of the articular changes 
in detail At first he used a tibial graft Later, 
however, due to observations made dunng op- 
erative procedures, he took a transplant from the 
iliac crest and mserted it mto a penosteal pocket 
m the antenor Up of the glenoid cavity by means 
of a specially designed mstrument The trans- 
plant was provided with an edge to rest against 
the nm of the cavity, to prevent the graft 
from shpping too far mto the penosteal pocket 
The free edge of the transplant was made to 
project 3 to 4 millimeters m front of the nm of the 
socket Yfith this method Hybbinette obtamed 
remarkably good results 
Subsequent!)', Oudard attached a free bone 
transplant obtamed by chiselhng obhquely 
through the coracoid process to the antenor 
glenoid margin In 1924, Noesske modified 
Oudard's method He chiselled obliquely mto 
the coracoid process and bent doivn the flexible 
piece of bone so obtained toward the antenor nm 
of the cavity where he attached it He thus used 
1 sort of pedicled graft 
From the Department of Orthopedics St OOran s Hospital 


In 1927, Speed descnbed a method which con- 
sisted of boring a hole i mch deep extracapsularly 
mto the infenor border of the scapular neck and 
inserting a tibial transplant into the canal so 
that it projected three-quarters of an inch in front 
of the articular border 

In 1937, Meyer-Burgdorff attempted to direct 
the plane of the glenoid cavity backward by re- 
movmg a wedge of bone from the neck of the 
shoulder blade His method seems to be rather 
radical 

According to Heep, 1937, the Hackenbroch 
chmc in Cologne uses the Eden method They 
have modified the procedure, however, m that 
they make a spbt m the bone of the infenor bor- 
der of the glenoid cavity and press the tibial graft 
mto the bony bed thus obtamed, in order to prevent 
displacement between the transplant and the nm 
of the glenoid They are careful to attach the 
tibial graft m exactly the nght place, to prevent 
a recurrence After the operation the shoulder 
joint is put m a plaster-of-Pans cast, m abduc- 
tion, and the cast is worn for 3 or 4 weeks 

Since it IS so important that the implanted bone 
be well attached to the scapula, I shall now de- 
scnbe a method of operation which resembles that 
of Speed and which I used in a case of habitual 
dislocation of the shoulder This technique pro- 
vides remarkably good immediate fixation of the 
bone implant The procedure is simple and time- 
savmg 

CASE REPORT 

A mamed a oman of 34 years had suffered from recurrent 
dislocation of the right shoulder since 1932 One day she 
fell down and knocked her shoulder out of joint, but she 
had no difficulty m putting it back into place herself 
After that, certam movements were painfiil, especially 
when she extended her arm, which caused a “twinge” m 
her shoulder The dislocation recurred and graduaUy m- 
creased in frequency from once every feu months to several 
times a week She was always able to replace the head m 
the jomt herself unUl Nm ember 28, 1938, when she found 
it necessary to consult a physician From then on it was 
difficult to reduce the dislocation She was admitted to 
Vhmamo Hospital on Januarj 13, 1938 Her shoulder had 
then been out of joint 3 hours and could not be replaced 
After immediate reduction under anesthetic and fixation 
of the shoulder in a bandage, the pabent msisted upon an 
operabon 

Operation, consistmg of bone implantabon m the an- 
tenor run of the scapula, was performed under e\ipal 
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Fjg 3 Roentgenograms of the nght shoulder joint a, Left, 6 days after operation— 
the os purum transplant is seen in the anterior ^ge of the joint cavity b, 222 days 
after operation— the os purum graft is largely resorbed The joint cavity has a normal 
appeamnce 


to cut down the period of fixation of the arm to a 
still shorter time, since the inserted os purum graft 
fits tightly into the scapula, and as a result of the 
compression of the bony parts, the connective 
tissue m the spongiosa of the scapula has everj' 
chance of quickly growing into the canal system 
of the graft and “soldenng” it by means of living 
tissue Probably most of the os purum lamella 
will be resorbed, but enough should be recon- 
structed in new bone, due to the mechanical stress 
between the head of the humerus and the rim of 
the glenoid cavity, to prevent luxation (Fig 3) 

SUMMARY 

A method of operation for habitual dislocation 
of the shoulder joint is described It consists in 
making a cleft or fissure extracapsularly in the 
desired place m the nm of the glenoid cavity by 
means of a speaally designed osteoperforator and 
msertmg into It a pointed os purum transplant The 
graft IS mpped off so that it projects only slightly 
beyond the nm of the glenoid Due to the fact 
that the cleft m the scapula and one side of the 
os purum lamella consist of spongy bone, a re- 
markably good immediate fixation between them 
IS obtained This is later completed by the bone- 
forrmng coimective tissue from the scapula, gradu- 
ally growing into the graft This bone formation 
seems to be suffiaent to prevent luxation, even 
after most of the os purum transplant has been re- 
sorbed The postoperative fixation of the shoul- 
der and the resulting stiffness of the joint can in 


this way be reduced to a minimum The operative 
method is technically simple and time-saving, 
since the transplant is not taken from another 
part of the body 
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SPECIAI FEATURES LN TIIF MiN AGEMENT OF SURGICAI I ^ 
DIFFICULT MAI IGNANT GROWTHS AND KINDRED 
I ESIONS OF THE PEL\ IC VISCERA 

ARTHUR H CURTIS, \f O FwA.C^ lU mw 


Inteoriv-e Undy of pel dc AcstocaT bolh More recwil ohim’alicn ta the opmtlitf nwn 
/\ IntlieopCT»linKroomiiKlla»iatci(nk»l cocrdated %itli eoatocdcal diaaectioo* hi\e denj 
/-H (HMcctkoj bu been oinfed oc * th Dr onttreted the coclfeultv of Ibe latnibs 

A. Bim J Anion. Not onlybecuueof hit ooUaci with tbe loppoctlng Uructura »t i hl^w 
originaJity In the poriult of groci uutocor bnl IciitL Proceeding from above <kmi»»rd, tie 
alio becatrie of hit wen Intercat a the adaptatloD fatcia] invTftment ow the atcnu firtt bccocKt 
of what meha\eleamed t the tofadaQ of clmical dktiixrt poateiiorty ilirhUy alwT the krel of the 
peobiemi, I am panknUrly grateful to my co- oterine tUchroeot f the utetoaicral EnLineiiU. 
wodter Antefiody Is noted a mnartabJv broad ittach- 

iDent of tie round ncatnentj down to the le%Tl cf 

™ the betnd lignmentTranch of the nterine vein 

Kmaa^i. |„u,^tdrWciw tlB pMt iht Iud«] nCu 

AttenOon it directed to the ceUolir dtmei <rf Lateralwanl, the otcToraginal and teuciJ 
the pdrlt, for the p3thwa\ of the Irmptuttka and faidaJ coveringi becvDe ctntintioca with tbe 
bmd veaida Ij entirely by way of theae eeQular ^laokenrodt horeent whkh ipradf out test 
ehmei therefore an osctkoowtedge of the latter GLe. to bectro bunted, Ian ihaped, hto the 
wQl portray In detail the route btwbkbloleakati laacn overlying the obturator auirle and the 
ipread and oncer Invadet- CeQobr daaue a nnado of the pehlc dai^irifaB. A\1th the pel 
comptia ed of eonoectlve time and may tonetun rrtnoved ooe area that hlaeienrwti 
aene aa locae pachlag u la the arecfar dwoe biaant really begin* above at the level of the 
within the broad lixtatoeai or it may be more obUqnel) cooing brttd Itpnrimt bzandi of the 
denv tense and fina. thus cooatitoUiqt Urn oter^ veio and that there b a core tocshung 
mentom Usaoc. FartbeTmote tbe cooaective of til* veb and tbe *llghllynKjTelaIeriari> placed 


aen*t as locae pachlag u la the arecfar dwoe bianrnt really begin* above at the level of the 
within the broad lixtatDeai or it may be more obUqnd) cooing brttd Itpnramt bzandi of the 
deav tense and hna. thus cocmitBtiiqt Um oter^ veio and that there b a core tocshung 
mentom Usaoc. FartbeTmoee tbe cooaective of til* veb and tbe *llghllynKjTelaIeriari> placed 
Ucsue fibctU may serve a* a dOer cr they may oterine artery and accocopanyutg vein in eo^ 
focTQ a firm (asci&l covering or a thin, mace or lea dosed in a nacalar companioeiit one ootea also 
incomplete theet, wUeb gradMlIv fade* awa\ poMerkirtr that the uteroaacral bjament b a»- 
lite tbe thh bart on white Hrch tree. tlouoaa laterally with and teaflj E* an integnJ 

In a recent pub^tlon coocented with cyito- part of Mackenrodt * ligament, u weD as cto 
it wa» demonstrated that after renunad of linooos with the oteroVagnuJ fajcnl coilar Lp- 
the ioteatroea, pentnoeom, and Ribacroa* Ibsoe ward and dcnnnrard ertenakoa of the faadiJ 
the tirm which Gne* the mnsdea of the aheath sarrouading the vencU ccwlJtnte firm 

pdvK floor I* reflected upward a* collar rnrr mvestment* acawpanybg the ijceodtn* and 
each of tbe three boDow rweera, onmelr tbe vaflioai branebe* of the oterine rtery and vein 
Madder the vagina and oCeni*. arid the rcrtino The cooiao of the tueten h a topic of never 
Tbe relativdv thin collar arooDd tbe bladder » coding lutereat and cceicera even to those nKWt 
in oppoaltloo with tbe heavier vai^no nterfaic eaperiniced N trwcrthv furgical fan d ro rlJ 
collar the bladder pdara constituting a connect tberefoce merit a few word* AATten the perri* » 
hiffbrldire. entered the reter l» laind to lie Immediatri 

medial I the attaAment of the Infuodlixilo- 

.IS: pa ■« i** ■^,'■5” 

perllonimVk*!, alter removal cf tbe teru* to- 
lit «^aoOb<fina»«dC>-. -HheT with the ovanea, ittt ureter i* htuardoodT 

tf^v^^BuTT J wn*iert«i L»d«> E Mai jwt brncatb the pcrltaneoBi and the peri 
TU •< Uk » u i> v wp tM ^ tonirlnx rjture •hould never be paced deeplj oo 

rithoot prfimiun p.lp<Mo I 

M* 
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tlie ureter Located 4 centimeters from the uterus 
at the level of the internal os, the ureters are 
I 5 centimeters lateral to the lowermost cervix at 
the pomt of their greatest proximity to the uterus, 
in their downward course they he beneath the 
tent-hke, fan-shaped, lateral extensions of Macken- 
rodt’s ligaments, crossing under the uterine ves- 
sels, and are situated approximately 8 centimeters 
apart at the level where the pelvic surgeon usually 
places clamps on the vagma in performing a 
sunple, complete hysterectomy Another land- 
mark IS afforded by the bladder pillars, the ureters 
are located just antenor to and i centimeter 
lateral to the pillars In the detail of radical 
hysterectomy for cancer it is helpful to know that 
the ureters enter the bladder obliquely convergent 
and are ensheathed in extensions of the musculo- 
fasaal covenng of the bladder Also worthy of 
emphasis is the fact that a considerable fascial in- 
vestment extends along the ureter, thus creating a 
pathway for lymphatic drainage from the cellular 
tissues contained within Mackenrodt’s hgament 

All of this means that a new concept is avail- 
able m appraisal of local extension of cancer be- 
yond the confines of the uterus The spread of 
cancer is mevitably through the cellular tissues 
along the fascial planes which have been depicted 
With detailed knowledge* of the cellular anatomy 
of the female pelvis now available, local metas- 
tases may be expressed in terms of interstitial in- 
volvement, superseding our heretofore hazy under- 
standing of lymphatic anatomy and lymphatic 
dramage Palpation of the tissues in an attempt 
to evaluate the invasion of these anatomically 
definite routes of extension promises to yield more 
trustworthy deductions relative to the extent of 
the mahgnant process, hkewise, evaluation of the 
condition of the ceUular tissues as well as the 
glands encountered at operation should be prefer- 
able to attention concentrated on palpation of 
the lymph nodes 

The anatomy of the bladder in relation to 
pelvic surgery is mtriguing The musculofascial 
investment is fortunately somewhat thicker on 
the mfenor surface and is greatly strengthened 
by the contiguous, very much thicker musculo- 
fascial collar of the vagina and cervix At com- 
plete hysterectomy, however, we separate in the 
plane between the vesical and the cervicovaginal 
collars, where the vesical fascia is much attenu- 
ated, with the result that the mtegnty of the 
bladder wall is often endangered This I have 
demonstrated repeatedly through the simple ex- 
pedient of pre-operative mstiUation of 20 cubic cen- 
timeters of I 1, 000 methylene blue solution into the 

‘Loc at 


empty bladder as a safeguard the blue solution 
shines through unduly denuded areas, warning of 
danger, and it spills in case of injury In this con- 
nection, I am impelled to emphasize the frequency 
with which one invades the musculofascial en- 
velope of the bladder in the routine of complete 
hysterectomy, and also the hazard of tissue for- 
ceps’ injury and leakage from the bladder which 
doubtless is accountable for some of the cases 
of fistula heretofore ascnbed to the too deep 
placement of sutures The fascial wmgs over the 
bladder spread far laterally, and the bladder and 
ureter tend to fall farther laterally upon surgical 
dissection than one might surmise Therefore, in 
the performance of a magnified Wertheim opera- 
tion, zealous removal of all available cellular 
tissue in the deep pelvis lateral to the ureter is 
somewhat hazardous 

MANAGEMENT OF CASES UUTn (l) GROWTHS EN- 
CROACHING UPON OR INX'ADING THE BLADDER, 
(2) INSEPARABLE WELDING OF THE BLADDER TO 
THE UTERUS, (3) INSEPARABLE OBLITERATING 
CUL-DE-SAC ADHESIONS OR TUMOROUS INVASION 
OF THE CUL-DE-SAC, (4) UNILATERAL EXTENSION 
OF MALIGNANT OR OTHER INVASUE GROW^THS 

With added expenence the impression has been 
gamed that with dissection along fascial planes 
in the removal of most gemtal pathological lesions, 
the tissues operated upon may be made to fall 
apart, and that thereafter Uiey fall together 
readily in completmg the operation Such blunt 
dissection is inevitably more gentle, and tissues 
umted without tension heal kindly with lessened 
distress dunng convalescence This does not im- 
ply that work may be done without awareness 
of the fact that waste of time increases morbidity 
and mortahty 

Cases of carcmoma of the body of the uterus, of 
the lower corpus or endocerxox, and cases of pelvic 
endometnosis may involve the bladder sufficiently 
to make hysterectomy hazardous (Fig i) Those 
cases m which resection of the bladder is mdicated 
wnll not be dwelt upon In all other such m- 
stances the techmque is essentially as simple as 
in the performance of an ordinary hysterectomy 
if one leaves the bladder undisturbed untd the 
uterus IS otherwise freed, then, with excellent 
visibility and perfect control, the uterus separates 
from the bladder without effort along natural 
lines of cleavage With this procedure, as well as 
m those difficult adherent cases in which it ap- 
pears expedient to separate the bladder according 
to the more usual technique, or perhaps with 
approach from the lateral aspect, methylene blue 
solution in the bladder is a safeguard 
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Fix Hdruncmteoina at lover Bterioe carpo* ud 

n^keenn Ub ImilaB erf iS of UkUct 


Actolhrr groDp of cues to be cooiktered are 
thoK vith obbtefatzDf Lakni oi tbe cul-rle-MC 
with rddlitw of the rectoia to Use vbcIm ajckI 
cmix. It u •elf'Cvident that cases of eodo* 
aKtriosh In which both oeurles ire to be msoN-e^J 
require ao cul-de sac suxeiy Bat U one cmi> 
li te be spared, also b cues with other tomoroos 
ksKQS or ceOut tii of the culije-ae, demetbn 
of this region OB \ be indicated Here, anakcous 
to the pr oce d u re ia cues with a bmlr wckM 
bbdder tbe cul-de-aac dcoectloQ may be re 
served advantageously for tbe haal step which 
malkCi tbe trchnlqoe lea formidable and (he 
huard of rectal tajurj mintioaL 
Prrsent dar etanhuis on atoipII&aiUoa of the 
lechiuqoe of complete h>Hercctotn> bt gene root 
roobfOiailoo of tbe btadder od partlcoarb b> 
freeing the otena poaterioriv and poatembierany 
has militated gainst oar apptraatloo of othn 
n ocedirres In cues rdtb firm dmlKn of the 
oiadder and an (ounobfk rectam a comotete 
h\-sterectam\ can be accomptisbed from side t 
Side with fadGtv and with tretlCT ease and le» 
honrd disseetkn of these \-&ceia can be r es erved 
for the frn^l steps of tbe pr ocedare wilb aepara 
txn of the mare inaccnsihle \isaa brt 
AnsoQg tbe reasons for the w per cent death 
rate from corpus cancer are (t) the tendmer to 
tubal » th eflensioo t the ovaT> and iwn- 
tofieom nd in asioo of the cooUgooos rrllabr 
tlwnes and (i) e tensloo of lower corpos growths 
either dirccU\ or da the endocen-ie i t the 
Umphatki of (he rascnlar compartment and 
erfobr tissues of MicLeorodt liisimeot Such 
etlectS4ons are ftra patenlK a Uatera! those 


/fc«nmuiinfrDwths,luhalcarcioooa amiendo- 
asetrioaJi tna> abo be noflatml. In man\ loch 
case* tbe aulMuaiy simple rmwal of the olerus 
^ adnexa mar be supptaoted ad •antageousI\ 
bj onflileTaJ limplcdlviiiooof the ikmcsoo the 
unlnvadfd aide of tbe ntemi, alth expoRire of 
the ureter and a Wertheim procedure cn the side 
of greater inrailoo a nagnibed ^^mbetlB 
coospJett endkalkfi of all mnorahle stroclnm 
BU) be lescrtcd to In ertmne cases. 

A great many rear# ago there was smog cotn- 
phcCTcy refaiire to the idea that retoovil of a 
major peWc tumoc maa often 17am hfe foe 
many years, dtscite failure to mdicBic tbe 
growth in its entirety boa It b known that 
eitensire aorgciy with exposure of the urelCT 
and removal of aJ] available ccUolar stnicturrs, 
osually anHatciaJ somettmea bfhteral, greatly 
increases the expectancy of selected palkcts of 
thfsfTcsjp even those altfa an citensfvt omentj 
calc and Imnbnts which are not renwred can 
be coolroDea bv rwntgen therapy 

CAifwowt or mt cam 

The owrathe treatment of camiiwnui of lb* 
ermt wu be cmllted and ceh a snnrrrarfatd 
UsUcg wQ] be given of caanilal drtsBi Lo tbe 
noe-cperatlw managetnent of Ibis bst and most 
Imptsitant iten among the nbjects aeketed for 
dlsamsskn 

I A wd! trained ihookl be aUe 

to dagnuae cardnomo erf tbe crrdx fran Its greas 
ppcB ranee ahme in nearly all Instanres. I 
no brief agabst routine prcQmhiary removal of 
fraginentf of tlvar for biom strrdj before rn>- 
tunog a diagnosis, bat 1 m net o/ten resort t 
thto procedure. On tbe other hand I frequenti'. 
find that esubOshmcnt of a certain dhigrvosB 
oecessllates examination under anesthaia, crflen 
with brtrumentalloD t provide deqoate rmo- 
snreandt detenuine tbe met oat reofatyjwcal 
or bidden areaa I not only coodooe such m mi- 
oalkna, but wouW emphasize the value of tbe 
studv of cerricaJ cancer patients when thus asleep 
In order I mwhnle U* Intricacies 0/ the ifaera 
peutk problem which coofrool os 

At the Unje of the mminatioo to the cpcriltog 
room it U my custom ( stst detmJtdy Tt b. 

It it oot, cpr I do not know hether t a can 
cer Treatment is tosdl led lmroediitrt\ b 
oearlT all tostances od h delaved onh, in that 
■null percentage of caws in which th dtagnow 
(s In doabt and must wait mkroscopkal errand 
□atioa Tissoe o Invariabli IskHi lew hAc^7»r l 
make final coofinnatioo oi tbe diagnosb ind t 
determine the trpe 0/ grcpwth. 
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2 In the event that no mahgnancy is grossly 
recognizable, which usually means that mahg- 
nancy IS unliLeh, the diseased area should be 
removed in loio as a prophj lactic and diagnostic 
measure, the entire excised tissue immediately 
shced for gross mspection, and all of the several 
pieces so obtained imbedded for microscopical 
study of one or more sections from each We 
rarely find it helpful to resort to the Schiller test 
or colposcopic exammation, but believe we should 
remam somewhat open-minded about the latter 

3 Non-ulcerated, non-mfected cases of cancer 
with a favorable prognosis (Fig 2), 1 e , stage I 
and stage II clean cases, are treated vnth a tan- 
dem of radium capsules within the canal together 
mth radium needles imbedded m a pahsade en- 
circling the cennx Some mamtam, and probabl) 
with reason, that radium within the canal to- 
gether with radium placed agamst the cervix is 
equallj efficacious Our usual dosage vanes from 
3,500 to 4,500 milligram hours No further ra- 
dium treatment is required for many months, at 
least, m these clean cases, but these patients 
should be seen frequently and the cervical canal 
kept y ell dilated 

4 In all cases of cemcal cancer with a senous 
prognosis an mtravenous pxelo-ureterogram is 
mdicated, m order to determine whether there is 
involvement of the unnar)" tract 

5 Ulcerated or craterous, necrotic cancer must 
be healed on the surface before mtensive radiation 
IS used to avoid the danger of pehnc celluhtis 
Surface healmg may be accomplished with sur- 
gical diathermy or with a palhative radium 
application of 1,000 to 1,500 milligram hours, 
preferably in a bomb hlan> weeks later, after 
healmg of the necrotic surface, radium treatment 
max be given as descnbed for non-mfected, favor- 
able cases 

Some of this group cannot be radiated ade- 
quately ivithout endangenng the bladder or 
ureters, m such mstances, simple vaginal dissec- 
tion readily places them out of harm’s waj With 
the bladder safelj anchored in an elevated posi- 
tion we may give intensue radium treatment 
mth selectne implantation of needles m the 
musculofasaal parametnal tissues aided b\ 
radium capsules withm the utenne canal 

After prehmmaiy radium treatment has healed 
the surface, patients with deeply craterous cancer 
and others with relatively advanced lesions are 
treated conserxatixelj vuth a radium, bomb 
against the cerxnx Painstaking care is essen- 
tial m order to avoid destructive overtreat- 
menL Patients with hopelesslj extensive and 
deeph ulcerated cancer max receixeno treatment 



Fig 2 Typical squamous cell carcinoma of cervix 

Other than roentgen therapx^ but even this must 
be admimstered mth caution, for the possibdit} 
of cure IS shght and of domg harm is great 

6 Intensive high voltage roentgen therapy is 
instituted immediately m all cerxucal cancer cases 
as soon as a diagnosis is estabhshed, and the pa- 
tient IS carefully watched and guarded against 
the hazard of overtreatment w^ch is consider- 
able Roentgen therapy is a great boon But, as 
we learned some j ears ago, it is not innocuous, 
thus, in one bad case m which the patient was 
treated mtensively, there xvas leucopema, a clm- 
ical picture of agranulocj tosis This patient died 
mth m}Tiads of small ulcerations of the colon but 
not a vestige of cancer was discovered at autopsy 

7 And now for a suggestion to which many 

may not be receptix'^e Howard Kelly was nght 
when he stated that 85 per cent of the value of 
radium therapy lies m the first treatment and 
85 per cent of the harm which we do is ascnbable 
to subsequent radiation But that dictum, ad- 
mirable with the knowledge and methods of earlv 
daja of radiation therapy , is no longer applicable 
mth our somewhat mdened vision The 

extent of the cancerous lesion cannot be appraised 
accuratelj'- m the majontv of senous cases at the 
time of the first treatment Therefore, I haxe 
found It immeasurably helpful to make another 
painstaking study ahnost routmelx under anes- 
thesia, several months or a year or more subse- 
quent to the first intensixe treatment mth 
radium One can then determine mth consider- 
able precision and in detail x\hat has been accom- 
plished Such an exammation should, of course, 
be made mth radium on hand and XMth instru- 
ments prepared for simple surgical interv^ention 
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to iimre utMactory Dacmait of tiv; racDim. 

Tfac loQo*rti^ U ociy ooe o( tn» v cm» In 
point 

\ patfcu w brw^ t m tlh kotMy W pt utoejwi , 
feacticmil U w Jlix - u 

but bidu aanr BU npKlH Cjdrriactfbak 
foond IB radocnMol naififewey, the cet^ ortleren 
iM, the faUdder ntOoc «■ tUe ume/cenautenariy 
udthectfTKOsafceJ all m tiao thu u felt UL« tsetoui 
fetal lae IlMae «** obtabi^ fee hbtok>(ial tfuclT- hb 
fear Bod trrnbfiBt tare Soo julVfTaa boor* of ra^an 
hhia the oaflal, thea tocuaiud nmufea iWrcpy eod a 
rKs Jeter affilied radam hmb cc the m-rlx. ifter 4 
meat*** esaaiuiaticm ODder inf hr da tv%aaled voiMhlt 
heaVd moUct^ the c eitU 6m Uk aheli aateriBrir W 
Uaeoc paper thiane The Uadder ai aarhi&Kd by bhat 
die n e Aie aad elkned epinrd the cterw ni palled 
doanaid to that the ktcml oe becacia the exteraal oa. 
end thca b as pneefbt. c beat ith ntteocK radstlaa 
The patjcai baa rtnataed tree frt«i er k kn er W cancer 
on repeetfd rramfiatici cDckr aoeaiheila 

8 C-anerr of Ibe cmical trunp (FTg j) ni»> be 
tirated bj radhlioo alooe but we prefer removal 
and radlltian in liioae patients in wbom tbe 
growth IS Brmtcd ppareotly to tbe cervf and 
ne cmpkrt radiaiioo foQowtd by sobaeqrtent re- 
moval in all other cue* exmt those alifcb are 
bcppelc«il> eiteniKe M> d ocaev of (uiglal 
removal, in ptefcrtocc to roentgen radium radia 
t cri alcioe is prompted bv bod rerolts frooi treat 
ment soleh ^th radiatkm therapy also bv the 
Bmpfldly of vagina] removal of the caocerew 


*tump,andb\ the fact that it b u»nll> impoulble 
t estimate the extent of the canermoa proem In 

Ihrae cervicjl stomp cavs snd iberti >re iTifTicDh 
to detennJne the amount of adialion Trridrol 
H thout exploration I rei I the stage of the 
dbease. These %de«« rciitiic t tbe mamgwnenl 
of CBsctr of the cm-ica] tturap art sUn In a tat 
of flat, aabject to irviiJoo. 


coacLcsroM 

With detailed kaowiedgeof the groas eeffufar 
aoatotn} oi the /enafc pels-b now i-aflabic in 

pprab^ of txtensioo of canctr be\ood tbe con- 
fine* of the Otero*, local meuatase* may Ik ex 
peenedintennsofi tcmJtkliovol •eromt inper 
•ediog oor heretofort hat) undenUnding cJ 
hffiphatlc drainage. 

* Eiperietjct fa dbaeetion 0/ the pH fcceUabr 
tlanca maica ft coodasirH) erfctest that radfcal 
vaginal h)-*ioTClcany Intijective of lie taleot 
of the cannot ri\-ai tbe thoroogfanes* of 

procedaic which b poasfife fa mirpaUM of tbe 
cancer rofaerable iWin ficeti the abdomfaai 
eppenadi. 

j ImliOabccof meofaccestimetenof t fico 
iDMyfane bloc sol tion Into the empt^ bladder 
badeMte proteetko against vokal faj ty dor 
fagiCScnlc pehic opentfaos. 

4. la cases with firm welding of tbe bbdder t 
the alerut, tios rnaHng bysterWerBr luardaa 
the opentire technique b Bcmbfied bj leaving 
tbe Uaddn nadbmbed oavQ the otem b oihet 
wise cottpiwdy freed, abeo lepaniko tony be 
effected withoot effort, alcag naturaJ fines of 
cleavage. 

c lo many case* alii formWahlt pdvic palho- 
lo^cai lesico the cferaiire baiard may dc )e*- 
leoed and the ihorcngbnaa d tbe pnacdiirt in 
creased by tbsple freeing of tbe tern 00 ooe 
aide; faJfgratrd with exposure of tbe Hitler and 
radi^ rttDcml oo tbe more involved nd and 
the proerdnje pertap* further modified to advin 
Uge b) rrtDoval from tide to tWe ratber ibaa 
b> the more uroal, atablhbed lediniqne 

6. ft b helpful to cttmJoe piUeots a th cer 
vtcal cancer under nestbesb — panlcularlv tho*e 
with a hilden or extensiYe lesion— bi xder t 
delennme the extent of the procaa, t evaJuil 
tbe fatikacies d the thtrapeut c pcoWcin ahich 
conlimt oa, and to admimstcr trmlinait to 
greatest advantage S l*et7i>«it re-exammalWis 
under anesiheiia are of inx^oable akl In o»- 
■ktcrable percentage of casex 




THE RESULTS OF THE TREATMENT OF BILOCULAR 
AND DIRECT INGUINAL HERNIAS 
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T he recent reports of the results obtained 
in the treatment of primary bilocular or 
mixed hernias and direct mgumal her- 
nias are quite discouragmg It has been 
stated that the mcidence of recurrence in these 
types of hernias alone varies between i8 and 32 
per cent (i, 3, 7, 13) In this article we are pre- 
senting a comparative study made in a majority 
of primary inguinal herniorrhaphies of the bilocu- 
lar and ^ect types performed m our Surgical 
Service between December, 1934, and April, 1938 
During this period primary mgumal hernias total- 
ing i,i6i were corrected However, m this report 
we are including only the studies made m 711 of 
these herniorrhaphies which have been properly 
followed up The types of hernias encountered m 
this follow-up group with very few exceptions 
were either of the bilocular type or of the direct 
type This senes m itself is considered unique 
inasmuch as the group of patients operated upon 
were men between the fourth and fifth decades of 
hfe So far as we have been able to ascertam, an 
exclusive report m the surgical literature dealmg 
with the results obtamed following hernioplastic 
procedures m mdividuals of this age group has not 
been made It is a well known fact that between 
the ages of 40 and 50 years, the tendency for re- 
currence of hernias is at its highest (1, 7), and in 
this series 99 per cent of the cases reported are m 
this age group 

The group of patients operated upon were all 
ex-service men The average age was a little above 
43 years at the time of operation As would be 
expected, a large number of these patients showed 
early manifestations of degenerative disorders 
characteristic of this age group such as chronic 
cough or bronchitis, artenosclerosis, hypertensive 
and articular disorders, etc In general the surgi- 
cal risk was considered fair m most mstances In 
the follow-up studies it was possible to contact 
adequately a total of 537 individuals or patients 
on w’hom a total of 711 herniorrhaphies have been 
performed Of this total, 322 individuals (426 
herniorrhaphies) have been examined by the pa- 
tients’ private physicians, by industrial surgeons 
at the place of their employment, by us person- 
ally, or by other Government physicians In 215 
mstances (2S5 herniorrhaphies) the statements 


made by the patients have been taken as pnma 
facie evidence of the results obtained following 
the operations and the reported percentage of re- 
currences in this group is higher than in the first 
group (Tables II, III, IV) These statements are 
considered by us fairly reliable for aU purposes as 
it has been our experience to find that in most in- 
stances the patient’s complamts and history in 
regard to hernias of any Lnd tally with the re- 
gional findmgs on exammation To be consistent 
m our statistical analysis, we have taken mto con- 
sideration that “lo(^ bulging” in any degree 
whether reported by exarmnations of other physi- 
cians or by simple correspondence with the pa- 
tients IS evidence of recurrence of the hernioplasty 
We aU are aware that local bulging per se follow- 
ing hernioplastic procedures is not always a mani- 
festation of a recurrence, and that the absence of 
bulgmg and local symptoms is not always a sign 
of satisfactory results followmg the operation 
Nevertheless, we feel that the statistical error if 
any in our computations as done would be evenly 
balanced In the comparative studies of the cases 
followed up we have concentrated our attention 
on the followmg pomts of importance (i) t3q3es of 
hernias found as to side and sac formations, (2) 
comparative values of the technique used, (3) rel- 
ative value of the different suture matenals used, 
(4) mcidence of recurrences, (5) miscellaneous 
data, infection, mortality, comphcations, etc 

TABLE I TYPES OF HERNIA 

Cases 

Right Sided 

a Femoral 5 

Left sided 

a Femoral 4 

b Slidmg ^ 

Bilateral 

a Femoral 4 

b Sliding I 

Total cases 
Total hernias 

I Types of hennas found From the data in 
Table I we have found that the right mgumal 
hernias are about 35 per cent more frequent than 
the left mgumal hernias and onty slightly more 
common than the bilateral inguinal hernias The 
percentage of femoral as well as of sliding hernias 


Cases 

333 

342 

293 

868 
I 161 


953 
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Fic niD«mjaD(iai»Qstntt»(t^fa[*l(U«*btltfifi«reUcadLbr(&rmkcaIn 
(na ihe bhikter tfl The Cuv-Gk* tJTiapEnwtilU tJMtMenoui* ambi 
« weOrat BMo/derrw TTw dcrptpt pmi ic bra diaibcH »nl«ih 

ud tan ud Tbe iSrrvt knW bft brta w dora l bb ibr k r iwXrj c4 mv Um 
bnk > 0*1 btcnl u the ««rb*xUfaMd 


looiid i» cotwdmd wlififo tiie tixrpted lUdrtioJ 

Umlu (9) 

Id uis Kria d ca*a tEe toftjarit^ approaR 
nutdy 66 per ceot, of tbe hemU defects encoon 
terrd at ume ol tbe cperaiioos vert <k tbe 
bOocoiir ty-pe (nu«d tj-pe Indirect-direct Ij^pe) 
•icb tbe dInKt otiC-poacaing of tbe bOocolar aacs 
predotalnaUng Tbe pore mcooloCTilar direct de 
fccts "ere loond fn a p pi uTiim trfy jo per cent <rf 
tie cases. Tbe pere hKEiect defe^ (oDaral her 
oas, and sJtdmg benuai, verr fouod m appnrd- 
matel> 4 per cent of tbe total patients epented 
opoo TbU fiodtaj doe* not coaionn iHth the 
u«nal cooceptioo Uut tbe direct monotocoiar her 
aus hare a moci jprater inodmee aitrr tbe 
foarth decade of Ufe than any other types of 
beraW defects (j ) It has been cvr rmtine 10 
appoach aQ hernial ucs at tbe le% et ol tbe bter 
Bal rfafs sod In ariably we hare been able to 
demooaliatc Indirect locnks or sacs aiyin^ io 
sue frecD a few cenllmetets m dnnmslac to Inr^ 
hernial ncs. B\ appruchinz tbe heniUl tac at 
Use k\-ri of tie Intenial nnf It is pcMibte to dis- 
sect aQ tbe direct locuks uid at the tame time to 
amy 00 a digital typiotatkn d tbe under »arface 


of tbe lepieal floor la this esploatke tbe n 
geod gam* important iafonBalice each u tbe 
•trengtb of tbe fasda tranax-maia, tbe prcaence 
or ohaeoee of dirert kskr defects, and tbe patnev 
of (be femoral ring By Ibis method of approach 
there b less Qielibood of ot'eriooUng nmumal de- 
fects. 3 Iaoy •orgecEs prefer to mi-ert tbe direct 
protnitkns wfibMt exauna tbe perltooeal kc 
ulea, whereas they inyariibry disKct and adt 
the oblique perfton^ u. Tib ti otoiously ia- 
comtttmt and paiadcrdcaJ (tbe ocn-reswis! d 
tbe direct perltoceal locuks) and it is onr orfnlon 
that tbb b one of tbe reascett for the high In odenre 
of le tur r oi cca foUerwing the repair of direct and 
bOocshr liy nlns ) bemaO defects. Crerey quot 
ing Coley attempted b Ibc bter part of Lst csi- 
tnrr to correct oblap bcnilas witbout exosog 
tbe (ndlicct sacs and hb remits were dtsastroos. 
Ontbe liCT hand BssamT remits were rtUlhel 
briOhnt as be rtres a cd and practiced tbe hign 
ligation and ereban of tbe indirect mca 

* C mfcnlrrtnlB* ^ tkftrfknt^un Mid Itr* 
bard to erahiate the merits of gnen sargicsl 
nrocedore wbeo ihb is dooc by different mrgeoni 
Howrrer we are m a poaitioo t do iha with the 
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least possible error as our surgical staff is compact 
and closel> supers ised All the surgeons who per- 
formed the herniorrhaphies reported in this series 
were \ erj meticulous in the excision of all loculcs 
of the hernial sacs (Fig i) and similarl} all car- 
ried out the digital exploration of the under sur- 
face of the inguinal canals In the reconstructive 
procedures some \ ariations were follow ed and we 
have been able to classif} them accordingly 
a In 240 herniorrhaphies the reconstruction of 
the posterior walls was performed according to 
the method of Bassini w ith slight variations and 
the use chiefly of 20 day chromic catgut sutures 
In this group there have been reported 31 recur- 
rences, or 12 8 per cent of the total repairs done 
according to this method 

b In 457 herniorrhaphies the reconstruction of 
the walls was earned out according to a method 
recentlj described bj us (12), in which we used 
strictl) a fascial closure and fine black silk sutures 
In this group there has been found 34 recurrences, 
or 7 5 per cent of the total repairs done according 
to this method 

c In 14 herniorrhaphies the reconstruction of 
the posterior walls w'as carried out according to 
the method of Gallie or its modifications and su- 
tures were of fascial strips cither from the aponeu- 
rosis of the external oblique or from the fascia 
lata In this group we have 2 recurrences, or 14 2 
per cent of the total repairs done 

As will be noticed, Uic percentage recurrence 
regardless of the technique followed is far below 
the iS to 32 per cent reported by man\ authors in 
their senes of bilocular and direct hernias (i, 3, 7, 
1 3) Dr Gallic, as quoted b3 Nilsson in the Hun- 
terian I eclurc dclix cred bx him at the Ro\ al Col- 
lege of Surgeons m England in 1924, stated that 
the examinations of hospital records showed a 
recurrence rate of 40 to 50 per cent of all direct 
hennas operated upon Tcchnicalh our senes of 
cases for comparatixe puqioscs falls in the group 
of direct hernias We attribute die low percent- 
age recurrence in this senes presented as com- 
pared with other reported series (i, 3, 7, 13) to 
two mam factors, (1) the thorough excision of all 
peritoneal loculcs in the hernial defects, (2) we 
rarch oxerlook minor concomitant defects re- 
sponsible to some extent for recurrences, such as 
dncrticula, large femora! rings, attenuated fasaa 
transx ers lbs or Poupart s ligament, etc This 
low rexiurrencc factor is achicxcd onl\ bx the help 
afforded b\ the routine digital exploration of the 
under surface of the inguinal floor whicli permits 
the surgeon in the reconstruction to introduce Uic 
minor x ariations needed to correart defects xxhicli 
might be pnmarx factors in causing reairrcncc 


3 Relative values of dijcreul sutures used (a) 
Silk suture was used cxclusixel) in 457 hernior- 
rhaphies with a percentage recurrence of 7 5 per 
cent It was also used as supplementan suture in 
14 other cases In our experience the rate of re- 
currence when silk is used is much lower than 
when chromic catgut or fascial stnps are used It 
has been reported (8) that when silk is used the 
postopera tix'e exudatix'e phase of the healing proc- 
ess IS much shorter than with chromic catgut and 
also that the fibroblastic processes are of greater 
magnitude or extent It is obvious that with silk 
sutures the final strength of the wound is greater 
than xvith catgut These two virtues m silk make 
this suture the ideal one for the correction of her- 
nial defects when fibroplasia is of utmost impor- 
tance (ii) Moreoxer silk is a w'ell standardized 
suture One disadvantage of silk is that it is a 
harder suture to handle and another disadxan- 
tage IS that the technique has to be obserx ed more 
closely as an> infection means prolonged postoper- 
atixe drainage from the xxound which persists un- 
til the infected silk sutures are extruded Occa- 
sionallv a second minor operation is required to 
fetch the infected sutures in order to expedite the 
healing of the xxound 

b Chromic catgut suture was used exclusivelx' 
in 240 herniorrhaphies with a percentage recur- 
rence of 12 8 per cent This suture has its adx'an- 
tages over silk but these are chiefly technical ones 
It IS an easier suture to xxork xxith and as a rule is 
a well standardized suture Simihrlv m unex- 
pected xxound infections the drainage is of shorter 
duration and a second minor operation is rarelx 
indicated How ex cr, its poxx er to stimulate fibro- 
plasia IS much lower than Uiat of silk, and there- 
fore it IS a less adxanlageous suture m the repair 
of hernial defects 

c Autogenous fascial strips as suture material 
was used in 14 cases xxith a percentage recurrence 
of 14 2 percent In our opinion this suture has no 
special adxantagcs oxer silk or chromic catgut 
sutures except in those instances in which there is 
not onlx relaxation but also structural xveakness 
of the fascia transx en:ahs Similarlx this suture is 
of xalue in all instances in which the fascia trans- 
xersalis is rather short and its approximation to 
tlie under shelf and shelf of Poupart’s ligament 
has to be made under some tension There hax e 
been discouraging reports (1,3) about the xalue 
of fascial strips in the rejiair of hernias but there is 
no doubt in our minds that this suture is extremely 
xailuable in tlic cases indicated 

4 Incidci ce of rrcurrcucc\ The incidence of 
recurrences as shox n in Tables II, III, and I\ 
seems to be higher in the first 3 xcars after the 
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TABLE n — BltATEl U, IXODEfAL 
UBlinORBHAPHtES 


: rww^TJru. 


5 ' 

J7 to -tS 


Tottl farrtlai jjH j 

r-amiard tqr rt>r*lctuii, 04 cun, loS Welu, 


operatiott. Of * total of 67 recjrrtoco*, 49 <if 
tbea, « 71 j per cat, topcifed dnrinj the fim 
3 ytajx Tbcna/ler the modeace of raatntnce* 
wean to lapxr dovn. la a rocat aml>v 
bt utiarecorTraCbeniiuopented apoomefooiid 
tut the rtcuneoca (iauhrt> «en kigbcr lo the 
Snt3>etit. ItmichtbeCoterettnigtoaillattea- 
tioQ to the £act that right iogohiai bemkirTiaphics 
have a much higher teode-^ to rectir titaa the 
left mgnioal benikicrbaphlei. The probahje ex 
^natwn of thb pbenocneoao is a shnnle ooe 
The sueaea t abkh the right itmisai repaln 
are e\po*cd are greater and of higher freqnotcy 
thoK acting 00 the left ingomai repana — (he 
nght-aided mutcnlAtiire U narmalt} more active 
and itro ng CT than the left-aided tuascolature of 
the bodjr The reaurencta la habteiBl bemkr 
rhaphkt are no more (requat th«n thoae oi right 
iflgtucnl bermerrhopfua. This fiodrog doea not 
corroborate the osuu cooceplkm that the proba 
bilitje* of recuireoccs are hq^ber m bfbter^ her 
olorrhaph es than In unilateral be iiikaiha pbso 
As a matter of fact there is practicafly ven IitUe 
diflereoce bcta e ai the recurrence rate of baaletal 
bemloTThapfuea and right tided herTuorrhaphles 
in this wriiea pre a coted. The total recurrencea In 
this senes are to far 67 orpAper cent of (he total 
7 1 cases follorred op. It kocnoont that this per 
ctntage of recunrencra will be higher if afl the 
cases faflowed up bad bea foUowed for a period 


table V — ccmmcATTCDrs 
Pw i nxm la, aB types , 

Acodraiif opesaw of Uadder 
Ataras qwev of Rettbs 
Sc\cn paoabtlc Cras 
Aolr^ia tUi o tjWiuttiu o 
Aevts hcDKnhsffe oepfiritb 

lafscttoo of ocM a 

OrvUtw j 

TruBbsry rritiili 

of 54 mcollu. nowever we feel that flill the 
nomber cf rtcnrTtijces would be ccranarathdv a 
low oot. 

5. i/iasr^to. a Anesthesia. lB77ocaicscnt 
of a icaal of &f>S cases spual anafhesla aasused 
Local anesthesia and other anesthebo aere ewd 
<nl> when theft aas a defirme ccetra-bdkatMo 
for the Qse of the tpfnal and also la 

those few cases in ahkh the ipfnaJ anesthetic 
talleij to be 6ted pantaBy or atndy la this 
senes spmaJ anestbesa In the t>pe a casea in 
mluch ouraUcD was done was found to be 
invahiab^ 

k Cfimfi caliMnt In adihtlm to these ma^or 
compbeauofu there were tber nunor ones nch as 
posfoperathe acute urinarr mentlcn, mild nan- 
sea, mBd Tomjtli^ bcariachea, gas pains, etc. 

c. ilmicluj fool daths occorred in the total 
of 865 pauesis operated Dporu These deaths were 
attributed t the foCoalng coaplicitfcea ofvu- 
lus with obslmctkii, antopar WNcre paialytK 
flees antoTiSY acute hetaorriiagi: oeptrrtja, 00 
aolcf^ and postopeiaUvc f a jc ui ucMiJs no an- 
topay The mortality rate a iJ 046 per cent. 

d, trr la nnilatCEal tmctttipb- 
cated benua the patiaU stayed m bed an a cr 
■geofgdnra. In Ulaterai ooccaiipScated bersas 
& patlcnta a ere kept In bed 00 an a -erage of t 
days. PallentJ were instAicied to move frooi ode 
to siite to avoid co ngestive pulmooarj changes. 
SedatiTCi and laialh es were gr\ en as iidicated 
At itTTW cf discharge all patlenu acre Instructed 
not to do any Uftl^ In ejeess of so pounds foe a 
6zncoihi period. 
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SUJQtARY AND CONCLUSIONS 

1 An analysis of 7 1 1 herniorrhaphies performed 
in men between the fourth and fifth decades of 
hfe has been presented 

2 The dissection and excision of all locules or 
peritoneal sacs is desirable to reduce the percent- 
age recurrence foUowmg the repair of bilocular 
and direct hernias 

3 Silk IS the ideal suture m the repair of her- 
nias and Its advantages and disadvantages have 
been pomted out 

4 The mdiscrimmate use of fascial strips does 
not decrease the recurrence percentage as com- 
pared with silk or chromic catgut uhen properly 
used 

5 In 711 herniorrhaphies followed up there 
have been so far 67 recurrences, or 9 4 per cent of 
the total 

This article is published with the permission of the 
medical director, Veterans Administration, i\ho assumes 
no responsibihty for the opinions expressed or conclusions 
drawn by the authors 
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PULMONARY EMBOLISM 
A Siatutical Review of Citcc from 1929 through 1938 
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T I 1 £ drama of medxfne and targrry b all 
loo frtqotoliy marred bv lie tn^y 
of rmlroonarv ctnbcJuai A cunjuum 
lion wfuefa iriH enter Into or ctoic the 
deaths of rp6h,ooo (j^ of the people dow alive In 
the United States mcnls the serious cxmUeratlon 
of the roedka] profciaioQ as a ahoic. 

This stod\ has been made to dctenniDe If pas- 
sible faj srhich patients this ceanpTlcstloo may be 
sospected, and alto to hnd the cotnniart sjuip- 
lams, U any that are present at the time of 
cmboltsm. 

In the period from igip to 1938 tnduth-e m 
cases of pnlioooary eidbiism occurred or 0.104 
per cent of the total admittances (TaUe I) Of 
these 104 foUosred surfer> or 0^34 per cent of 
(he total operatire cases, and 90 or 0394 percent 
of purely medical cases 

One buodred and lHrt>- three ot these cases 
came t autopsv that U, paJmonar> embofitm 
frai fooTsd a 1 65 per cent of the desths aod In 
4 j5 per cat of all lo ahseb necropsy vas 
doo^ Bartiir la revlewlaf tH the cases of pul 
maoary ernboUgB at the Mayo Glaic dnrinc a 
13 \-ear period, found that pulmanarr emboum 
aecoont^ for 5 9 per cent of all postopciatlve 
deaths. 

Table IT shows that la oulv to cases — 13 snrjl 
cal and 7 medical or 5 4 per cent of the patients 
coemng to autops\‘ — had cmi e c t dugnoses been 
made. 

The number of embeJi occoirlng In each patient 
was detaTnmed trt mTCsring the histories very 
carefully paruculai atienuoa bemg raid to ob- 
ser\atiQiii recorded b> the nurses. FlfH four of 
these patients had ihoim evldeoee of preadous 
«^>^ i which If recoKTuied might baye re 
ipooded to some (onn cn trealmail and, in a fair 
percentage ha T avoided fatal outcome 

The number of mboB occurring In each patient 
was I b 40 patients, b rb patienU, 3 b 19 
4in 5bj6b 8tai a^ 4 patients had 
multiple emboli In the lost 4 patients the embob 
were not deterTnlnsbJ frem hrstorv but were 
found at antopoy Of the 40 man) surri ed the 
crisa for hour*, and acQ e irestment might ha t 

Fm St ud S( n<w«uk 

f inctW cfa Sooftr a tJf 


benefited them. In oo]\ 43 of the 134 fatal 
did death occur b leaa than i hour Fifty five 
patients JlNTd frctm i lo 14 boors and 47 Bred 
mere than 1 day (Fig j) 

The orr^ 0/ the embolus could be detennined 
cither dbkall) or b) autofov In only iiS cases 
Thrombi were founJ b the femoral ydni b 75. 
with 39 oQ tbc right and 36 on the left Jlural 
tbronbl mete next b frequency occurrbj b 44 
CBsea. The other rites are as foDowi lilacs, 17 
pinAalk plexus, 19 tspha)oat,4 varicose vebs, 
4 rite of tTanma 6 priw veins, 3 mlsccQane 
oaa.3 

The rile of lod gm e u t of the emboha was meat 
ccnunonly b the pnlmooory brsneh t the right 
lower lobe, rbure 1 shows the frequency b sQ 
parts c 4 the polmcasary clrnibtioo. 

moiooT 

Tbe etiology of puloorurT eahoOBn b the 
etiokgy of vmaot tXnmboBS pla other lacton 
b the individual which may prvdbpcae to the 
fatal ouicocae. flobertson, b aririyimg 146 caso. 
found an average age of 44 >vars There w ere Sa 
mjJes and <14 femai^ 

In our series of 194 cases. 96 were males of so 
awafe age 0/ 57 jvari 98 were femaJes of s 
versge age cf 56 years the aytrage age ol il« 
enure group was 56 and a fraction j can (Fig 3) 
Tbe most cemmoo sge at which fnlroooarv em 
holism ucrmi rd was b the decade of di t 70 
years 46 per cent of tbb series uc car red between 
the ages of 5 to 70 (Rg 4) 



958 



GRAVES PULMONARY EMBOLISM 


9S9 


TABLE I —ANALYSIS OF PULMONARY EMBOLISM 
CASES AT ST MARY’S AND ST LUKE’S 
HOSPITALS 

Cases Per cent 


Total admissions 

103,284 

Suimcal admissions 

23,944 

Medical admissions 

22,793 

Cases of pulmonary embolism 


All admissions 

194 

Surgical admissions 

104 

hledical admissions 

90 

Total deaths 

S,oi9 

Total autopsies 

3,056 

Total pulmonary embolisms, climcal 


and autopsy 

194 

Total emboh proved by autopsy 

133 

Percentage of all deaths 


Percentage of all autopsies 


Proved clmically and autopsy 

20 

Proved chnically but not autopsy 

61 

Recovered 

40 

Died 

IS4- 


*Of 194 


o 184 
0434 
0394 

608 


2 6$ 

4 35 

20 6* 


TABLE II —CLINICAL DIAGNOSIS 

Autopsj CUnica! 

No P«r cent No Per cent 

Surgical 13 26 o 37 74 o 

Medical 7 226 31 773 


Total 20 68 

Nitlnhon Obesity is claimed by most reviewers 
to be a predisposing factor in the cause of pul- 
monary embolism This, however, did not appear 
to be true in my senes 


NUTRITIONAL STATUS 


Entire group 

194 

Cases 

Per cent 

Above average (obese) 


28 

1443 

Below average (emaciated) 


49 

25 25 

Average 


61 

31 44 

Not stated 

Surgical group 

104 

56 

28 86 

Above average 


13 

” S 

Below average 


21 

20 1 

Average 


36 

34 6 

Not stated 

Medical group 

go 

35 

33 6 

Above a\ crage 

16 

17 7 

Below average 


28 

31 I 

A\ erage 


25 

27 7 

Not stated 


31 

233 


An interesting observation of this small group 
is shown in Figure 5, which is interjected for its 
curious interest onlv, and most probably has no 
reason other than coincidence, unless the eSects 
of business mav react through the neurovegeta- 
tue mechanism, therebv increasing tlie senous- 
ness of ■what might otherwise have been a minor 
or overlooked episode (6, 9) 


Crawford and Mohler claim that cardiovascu- 
lar insufBciency favors embolism and is present 
m 50 to 95 per cent of the necropsies of patients 
dying as a result of this comphcation In the go 
medical cases m my senes, 61 per cent showed 
some form of cardiac pathology 


PATHOLOGICAL LESIONS 


Cases 


Cardiovascular 

Cardiac — includes all cases m uhich cardiac 

pathology was primary or associated SS* 


Coronary sclerosis and occlusion 19 

Arteriosclerotic and hypertensive heart 
disease 18 

Valvular 10 

Myocardial lo 

Thrombophlebitis 10 

Decompensation 9 

Auricular fibnllation 8 

Endocarditis 2 

Varicose vems 2 

Penpheral vascular disease — 
arteriosclerosis i 

Cerebral accidents 4 

Total 92 

Infectious 

Typhoid fever i 

Parotitis I 

Undulant fever r 

Erysipelas i 

BursiUs I 


Total 

Urologic 

Hypertrophy of prostate with obstruction 
Kidney infections 
Chronic nephntis and uremia 
Cancer of bladder and cystitis 

Total 

Metabolic 
Thyrotoxicosis 
Diabetes melhtus 

Total 

Gastro intestinal 
Hemorrhage 
Carcinoma of pancreas 
Carcinoma of bow cl 
Perforations of hollow viscus 

Total 

Miscellaneous 
Idiopathic epilepsy 
Blood dyscrasias 
Pelvic infection 

Total 

*61 per cent of nil medical caaes 


3 

2 

1 

9 

2 
1 

3 

3 

I 

1 

1 

6 

t 

2 
I 

4 


The tjTie of operation no doubt is a big causa- 
tive factor in emboh following surgery Time 
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coammim and ihoctinK opmdooi thioc^ 
tidr phriiok*fcal opset ct \ie blood cooirita 
«u, mav actributr to liireoiboib and nltimaldj 
to ctnboJu*. ilajor tartery £i, lHnie\fT not the 
oq])’ factor ai b Utli ae^ foGoi^ a 

cataract tpmtloo phirok fnfr y^ k and Ute 
remcrva] of a needle frotn the Lboradc waD. Of 
tie 104 anrgfaj caaei, 68 occorted aftee abdotni 
ml opetatloai, yo of which were la the upper 
abdocten. 

SmOTCAL OPEEAIIOVa 
U m d and ntdc 

SobMal tijtMertaery i 

r i u B i fc f -ifj idi aid lealMotoorjr 
BlktciaJ catanet 


CpmrafadaoKo 
Oall Uiidiler axad bOe daeti 
Gaatricdpmtieea— amOcaaac, 4 beBl(B,4 

Eiyfanfflry (iBOfwnUe (nflcuaer) 


Amadcocwsy ditlaafa 

C obftjt ny (adtpodacT) 

Be a i at - taaniml. 1 loaord, QaafaflctL 1 

tachtoai, 

li dcainajt 


B iw cticw ef taaOfoaBcir* el Urte bcml 
Total 

CTmcakvie 

OcfficincUar' calpfafcctowj or boih 
Sapraraftnal bywtitwcitiDj 
raabyatafce tou i y — fnahfaant, b etm a. 4 

Radiw bt*erm (tnatcptaiey) 

Septic abordRi 
RataLvd 


Urafecic 

TraaMietliial prsatatk mtctloea 
Sapvtpublc preotaicdecBy 

C^tUatOBjT 


Aipntliw tf kTdmtl* 

Total 

TjfitirM ot li>rct»e af rada 


\4ck M (essu 

Oxqandoa of wrUhec 

Rdw 

CSM 

AsUc 

Oataicb 

FciTta 


The diagocaii 0! a njurire, audden polzoocury 
aaboQan, which ttfoaHy rc^u fatiilr U tut 
difficult. The dlarooda of the minor thoven n 
Aigie embed chalienia the cHnli^ii, U anr 
thin* i» tobe dooe to pnwent the hler lar^ aod 
fAuTembofL 

Varboa ncnnloj painful arm in the chot 
uoespkSjird Icnr grade fereti for which the coo 
dltloD of the wou^ wlH sot accotoit. pab aboot 
the apendve ilie out of Coe with Uk fiatCoga) 
and nnaDy a none sole that the pat^t h 
“rerr jenbenshv hare all bees acted M 
prodrootaj f}ispuiia- Tbeae ccnpbioU >hadd 
place ooe on gmrd that he U deotirtg with a po- 
tcstkl aerioo eobtlia. Kobmaoe foood an 
eaeapkbed low grade lertr in 16 per ent of hli 
pariau wfaOe la thi* tait* this occurred b ooiv 
7 pet csbl 


Noraul Usipmbna rarva 

Lew fiad* (nrrt 

Stptic taspentm 

JUm At w ihertlr iftw ooKt cf 


In r eticw l flg the charts la aatreh of the ^tbP" 
tomi to erpiaia the tiroc of todfCDeat of the 
embofji*. It wia noted that accotonanjiaf the b- 
omed pulse rate there was a rise la tempera turr 
Thti occontd in 19,006 per cent of the sene*. 
There was an ammge rise in lemperature at of 
Iminediatdy foOow^ the symptcra of dyipwa, 
cyasosia, pain etc., of 1.95 degma Uni^ 
these reacthw anbrided In 8 to *4 hooo unleO 
other ensoed. 

With the Iwlgmeol of an cmbofui of cock- 
qaesce symptona of dbaater are present- These 
usaaCT are manl/ealed bv fslntiog weaiae**, 
cyaraacs, dyspnea, paJa in the chest, hemoptyils, 


Tcttl 
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Fig 2 Site of embolus, deteniuned cbmcally and by 
autopsy 


or only grave fear of impending danger These 
are usually accompanied by a rapid thready 
pulse, frequently cardiac arrythmias, and extreme 
prostration A fall in blood pressure is practically 
always present 

Immediate physical findings other than those 
already mentioned are ml According to Robert- 
son, if a mam pulmonary branch is occluded, find- 
ings of pulmonary congestion soon develop in the 
opposite lung, due to the increased blood flow 
If only one lobar branch is occluded, findings of 
congestion will be present in the other lobe or 
lobes of the correspondmg lung If there is a 
massive block of the mam stem, immediate death 
ensues due to cerebral anemia This is accom- 
pamed by collapse, syncope, pallor, and sudden 
death 

With the onset of pain, pleunsy may be com- 
plamed of and diagnosed as such by the fnction 
rub to be heard Probably there will also be 
limited expansion on the affected side Bloody 
sputum may occur early but is usually a later 
findrng 

In the event a marked obstruction to the pul- 
monary circulation has occurred, evidences of 
acute dilatation of the nght ventncle and pul- 
monary conus may be present, as stated by White 
Penpheral venous dilatation, sometimes pulsa- 
tion, may be noted This is usually assoaated 
with marked accentuation of the second pul- 
momc sound due to the mcreased pulmonic pres- 
sure Increased pulsations may be noted m the 
left second and third interspaces as well as a loud 
systohc murmur to be heard in this area 

Pulmonary mfarction with its findmgs of com- 
plete or incomplete consohdaPon will occur later. 


Sex 194 Com 

Total moll 96 tPeiJicot -45 iurjlcal (loci, trauma) 48 
TotoirmoU 96 medical 46 Sui^caUlncl- Irouma) 56 

flverajf a§cs 

Cntirc Qroap 
T 77 alc» 
rcmalct 

Wcdiuit VaHtnts 

Wali £arf ft*. 
rtmaU 

IDaU Wil. ft* 

Um^e U 7 td I’M 

0 lOl 03 O 40 D> 0 W 40 45 60 55 e 0 »TO 

Fig 3 Sex and age incidence 

only if there be some impedance to the return 
venous flow of blood (4) 

In paPents who have exhibited minor symp- 
toms of emboh, search should be carefully made 
for the slightest evidence of thromboses O’Ware 
(8) has found characteristic tenderness of the sole 
of the foot accompanymg thrombosis of the foot 
or leg Abdominal, prostatic, and uterine veins 
produce few or no symptoms but psychic appre- 
hension, vague mdefinable discomforts in the 
abdomen or legs frequently precede the occur- 
rence of embohsm Robertson advises that m these 
patients a defimte effort be made to determine 
whether or not they are “ thrombophiles ” He 
states that if the clotting pme of the blood is 
shortened after the fourth postoperaPve day or 
at any Pme during convalescence, it is suggesPve 
of thrombosis The platelet count may be of 
value in determining a “ thrombophile ” if done 
by one expenenced m this work He states that 
if the platelet count falls below normal and con- 
Pnues low, a thrombus may be developmg 
Lastly, an accelerated sedimentation rate after 
the normal postoperaPve expectancy (young pa- 
Pents, 8 to 10 days, older, 10 to 20 days), should 
be regarded with apprehension 

Roentgen-ray diagnosis of pulmonary embolism 
has been not only unsaPsfactory but detrimental 
to the paPents in this group Roentgen-ray diag- 
noses had been made on 51 of these paPents who 
later came to autopsy Diagnosis of pulmonary 
embohsm quesPoned was made on i paPent 
Roentgen-ray diagnoses m 51 autopsy proved 
emboli were as follows passive congesPon, 10, 
negative, 9, shght bronchopneumoma, 7, sus- 
pected pneumonia or bronchitis, 6, mcreased 
bronchovascular markings, 4, thickened pleura or 
fluid, 4, atelectasis, 2, consohdaPon, 2, hazmess, 
2, miscellaneous — smgulars, 4, pulmonary em- 
bohsm (?), I 
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Di^rrenliat JtapMjxs The ctsotGlloo mo«i cco- 
mofJj conhaed with pulmoeu^ emboUcni b 
ftcule ctjrotaO ocdutioa. A mlnAken diafiMeb 
in ibeK coodJiioai vIU not, u a rule do «ar 
harm to the patbot becoo^e the treausent for 
ooe b icDod trcBttDnit for the other ai>d togkal 
treatment for either can b no war harm the 
other JeijfQroiurr occhajon the pala ia oauafl) 
moch iJ*j^TTe than m embalm aod ta atoce 
freqaeoMre f er t e d to the central rejfoeu. The 
pant of fHiolui. «heo pre a e ot, is ocuaOy around 
the cosulmsargim or btmny b the chest. It b 
BSctaU) aienrated by reaoratkn whib that of 
corotcerr diaetae U not uected IKapeea aad 
cjanoeb are osoaflr nnre mixked b coroiuj^ 
occhnbo Theoth^aMSptoaiaoffabtiD^abock. 
wcahneaa, eKraliog (XiQapae tKoitiog etc. are 
comtDor to both ccodilioloa. The hwton d an- 
fioal attncka, d^apoca or other v\-mManu of 
cardiac dbesac du> aaaiat. Wliiie Mcufon and 
VV’hitc and corrobocawd b\ Bareei hx "e abown 
thstdbtincU -e cbaracterblW elertrocardtofrmphk 
changes late place in both cooditwns. and when 
ihtTT b a qocstlon as to dagooals, this procedure 
shooW be vafled erf Bari^T autea that he be 
linT* that the rieclrocardtogram b the Dwwt 
■ahiable diagnoatk procedorr when a pijlniooaf> 
embolus b preaent 

SpcoUoeous pDcniootbocaa should be rendJK 
dlffcrentmteil b\ the mther marked phjsfeal hud- 
bgs in the ciwst. shifting medlaslinTnD and 
finaD) a roentgen-ra\ emtioslkw of the cheat. 
If deetned abaolutelt oeccsiary shoukl dmch the 
dbgnoab 

Ateiectaus \iinall\ occurs soooer after periods 
of uncceaciousae*^ and though the s>-mptoini are 
trconeotlj the prrie aa in enboUiro tb* severe 
cauir cough the lack of pteural pam, the abaence 
of palcDotian artery back ptenure and finally 


the ic<ntgen-n> ma;f aO aasbt b making the 
dlagoocis. 

dfagnob of poatofcnlhe or hrpoaUde 
pneumodb should neier be ouxle tmtQ pcbwcun 
embi^bzn b nzlrd oaL Id m) opfokn mao) of 
the ao called poatoperathe pneemoniaa are prf- 
marilv etoboC bter dereiopuJi poeumooKr fod- 
bgt The tnstroeat of pchnoiiar> embohsro *01 
to DO wa\ blerioe arith ahat ptttinwmb should 
hare ainf if a frank poeiiiOQQb is deiekiptog the 
should be cknr after u houra boa 
elapsed and oo tone will have been loft to the 
moat baardoua esbefbm. 

rieotbi with la usual pam, frietko rab imid 
feitr etc, ahccld alwiva I* regarded as evidenre 
of emboite b cider poatoperatlve patleols or b 
Dirdkal caaea presenting i^iDptoru of Impaired 

TU.^tXT 

The Iratment of pulmciuin em bo C aro has 
ren wcD tin t i ed in the btcraluit and hence 
wfll not be revie* ed tn Ihb article A brief sum 
mmr y of important pomts, however might not 

^Thc pew-tnll -e treatment ahmild he directed 
toward tl* pmentioo of stagastico to the return 
flow cf blood Thbcanbe ccompCibcd bv acll w 
tod paasfve ecerdsea hiTerventilatioo, mam- 
icnaoce of blood pressure fcirl, tod mernitirc or 
active treatment of fleus Ihetarv inHooms oo 
the coagulation of blood may enter bl the jwe 
dbpoiJDoD to throniboab and ulthnatrfr nnbon 
Rorelmann. Hills, and Cbri. (8) ha ^ fbo*o 
that the low fat, km protein diet b the Ic^ ^ 
dodve t thiranbotjc changes, tod rccetiU^ gen 
tme baa been found t kmer rather mariedl t^ 
Ueedbg and coaguhliou tune of paiienU so^ 
milted to lonsQlectoaii (t) It baa hero statro 
bs some aalbotilies (i) that when heparin b used 
by cMJtinnoui btra tocus drip ihroenbcab will 
not ooDir 
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Active treatment will depend upon the recogni- 
tion of the mmor symptoms of small emboli, 
thereb} bemg prepared to meet the major crisis 
Ovygen should be immediatel}' available Stenie 
syrmge, needle, and tourniquet together with a 
solution containmg gram of papavenne hydro- 
chlonde should be m the room for immediate in- 
travenous admimstration (3, 5, 6) This should 
be followed by injections of fairly large doses of 
morphme and atropme The patient should be 
m unceasmg attendance by an inteUigent nurse 
On this regimen one of our patients recently recov- 
ered from what appeared to be a large embolus 

SUMMARY 

A statistical review of the cases of pulmonary 
embohsm occumng m 105,284 hospital admit- 
tances has been given 

Etiological and pathological findmgs as they 
may enter into pulmonary embohsm have been 
given from a statistical standpomt 

Accompanying the usual symptoms of pul- 
monary embohsm an average nse of temperature 
of I 95 degrees was found m 61 per cent of these 
patients 

X-ray diagnosis of pulmonary embohsm is not 
only unsatisfactory but detrimental to the pa- 
tient’s welfare 

Electrocardiographic tracings are a valuable 
procedure m the diagnosis of pulmonary embohsm 


Careful study and observation may lead us to 
the detemunation of the type of patient predis- 
posed to pulmonary embolism, and it is to this 
end our efforts in the future should be directed 
Prophylactic treatment of active exercises, 
massage, prevention of acidosis, the use of 
hepann, psychic relaxation, and dietary control 
may avoid emboli 

Active treatment with antispasmodics and 
sedatives offers some hope after the cnsis has 
occurred 
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VITALLIUM NAIIS IN FRACTURES OF THE IllP 

OLMILES S ATN ^BLE, MJ) F \.CS, ud WALTER G STUCK, M D FACJ 
Sftn Aanxuc^ Trw 


T he toJudoo <rf the muclrtd frmeture ctractfeai of bone becaaic cf tbc gahaidc cifl 
b fnduall^ OD/oldio^ and the enexttbl aetjoo of the dbchnibr tneub. Atirtgleanf^ed 
feature*ofitJtre*tiaetitaretgreedirpoo nafl of w called lUfuIe* tteel b ccenpoKd of 
with the exceptloo of the type of metal maov metab, each t» froo chromioin, nicLeL elc^ 
device laed foe fiatloL Alhltman s method of and the decinnurtWty betneen them, ahloi can 
redurtioii, described in igot, has b ecoro e nnK bederoonstrated with a microammetcr wUlcauie 
^Trs^LDJ recognued ua ftajxUtdpfocedore. “ITie bcoe to be cecnxied ahoot the mP Fhrid ac 
fiiadoo ofhJpfiactares with metaJ appliaoces baa cnmulatioo whkh aeena to hidjcale infeclJco b 
been weD wwied out by Smlth-Petetsen, Moore more often a body leactioc against the local irrita 
Martin, and many otb^ The technique of ex tkau Culhues of aoch flald are fai ‘ariahf} Dega 
poalnt the fractores and znaenlox the fieatloQ de thr but chemical examlnatJoas tisaaliy reveal 
tices Li becomhif more flmplihea and less aub,^ect esideoce cf metali In lohitioo 
toeiTcr The criteria of prc^wrpottopmtK'e care A nomber of men hare removed naib freen the 
and protectioo cf the tractnred ertremltiea are hip and noticed that they a ne eroded and daoil- 
combg to be agreed upon by moat tatreon. In or^ whOe the adjacent bene was stained with 
short, moat of the rteya in treatzoent oTfractores deporiaaf metal mgmaitJ (CaiiipbcQ,4 Hams 
of the hip iut't beeoenc weO ennogh caublabed Speed Knlow^ Raajpurd) Such ertettihe de- 
that there b little dbegreement abwt them. atroctloe of metal was aacribed t chemical ccaro- 
Ooe Ttnxtioing source of arfomefit In tha sloo cr to defect preparatioe of the aaHa. Itba 
Eoatter cooeexia the dxace of metal aSo)i of nntifir pnnf cf ttf inlasait) cf riectroiyiJc ac 
ahid the nrioos nalb art made, and U la tbb thity mt it can ncA celv mide Une but caaM t 
ahkb we hope to darify in oor preaeot popex metunaH indaintr^tt la the bad> flnld ifFlg s. 
For ^ yean a e have been eeperiaeotinx Slid n i ^ lnacitxp«heAts,chcmkaIssalym«f 
portcBg oar fiodags oa the reaction of boae to bone tpedmcBa fnco the orighborhood of etch 
coetaU (t4 to sS) Over and ot-er tfain we have metal appliances revealed the pceaence of tarudea 
demacsOated that trbost metab coctfflonly used of the oxstltsent metab iX the aOoy iforcen er 
In booo saner) produce destructhe electioij'tic exaratoatlcnj of the livm and kidn^ of expert- 
e£<na whii caoae the appliances t loosen, oiental anlmab sere abo poshJre tor eikknee f 
There if yet much confoiloQ over the cauacs of deposited metab 

faflune when ttMfli In the hip become loose It tm been pointed out by Hairb and jeoes 
and in effective Foemstanre many mrgeoQshave and Debennan that the terms ‘mrtlm steel 
obaerved that coDeclJotti of fliud accumulate and ‘stainless steel are used to deaaihe many 
about the ordmair steel the KurouDdlng ferrou alloys of wfeWy d fsarmfl a r conqxwuoo- 

bone be co mes eroded and the oaEb become loose They state further that most surge^ 
and quite Inseoire in a compajathely abort tune qaanfied todetennine IhesaJtahfflU olaprtgxsed 
(CoQweD and Sberiil] Henderson, cri Alat sflov for use in the bod\ and are therefore at the 
toa-jooo CanrobeD, 4 Gaensfen MacAosland merry of faatnjiaent sa Wme n oe most oepew oa 
Boawoftb) Thb b osoaDy bbmed on infection, the l ec ooi jneT rdatlnoi of surgicaJ cifs t i T C*- 
pressore netroais, forogn body renctloo or laolty AOovs cf mrioci compoaStksi ha e teen itcoo^ 


AQojs cf 1x1001 compoaiu 


technJique which throws ondue itmin on the bone mended as nd t abl r fur boo* nujeiy and thdr 
It bourohsiavalioo that naib become loose (In proponents ba i stated that they canro no e^ 
the absence of infection or techniml fanlta) be sko of bone bwl tests few 
cause of ef«trolytxaclh-Uy between the cooslhn hav* seldiwn Ueo p^oa^ 
entineubintbealloywhfcbbiufficknllyfatnise (Moore) 

to destroy adjacent bone. The amount of erosion (Carothen) chrocM-^d ate^ 
sre have foend depends upon the coaslituents of tempered tool steel (L^jpnun) tM man) 
the aDo> and their resistance or reblire passivity have been utiHied In body 
to eketroivtk activity In the body flatds- \ickel grees of succoi •« 

CT chromium plated steel raffs cause marked dc- these a^ i wm sufficiently eicetro-arthT l pro- 
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duce a marked current when coimected with a 
microammeter Also when some of the metals 
were placed m physiological sahne for a short 
time, chemical examination of the fluid revealed 
evidence of constituent metals in solution Con- 
sequently, we hesitate to recommend an alloy for 
use in the body when such proofs of electrolytic 
activity are demonstrable For this reason we 
introduced the non-electrolytic alloy vitallium 
mto bone surgery smce it was the only one which 
quickly became permanently passive m the body 
Raagaard, of Denmark, and Harns, of Toronto, 
were of the opmion that corrosion of nails and 
surroundmg bone was directly affected by the 
finish of the nails They inferred this by pointing 
out that the more rapid dismtegration of metals 
took place m screw threads or near the ends of the 
nails We have likewise observed this but we have 
seen that corrosion will not take place at any 
pomt in a piece of non-electrol3'tic alloy In other 
words when an alloy ts non-eledrolyltc there are no 
anodic or cathodic points where currents are initi- 
ated Our views of this question can be better 
explained by a bnef description of the phenomena 
of electrolysis about metal appliances 

HOW ELECTROLYSIS TARES PLACE 

Conosion of metal is preceded by electrolysis 
and electrolysis can take place only in the pres- 
ence of moisture It is to prevent this that exposed 
metal is pamted Oxidation furthermore can take 
place only after electrolysis and corrosion have 
begun For mstance, Masmonteil pomts out that 
the hulls of hydroplanes, although made of corro- 
sion-resistant alloys which would not tarnish, 
were subject to electrolytic reaction when in an 
electrolyte like sea water Also it is a familiar 
observation of those livmg near the sea that salt 



Fig 1, top Photograph of steel nail removed from 
patient by Kellogg Speed There had been pain, erosion 
of bone, and absence of union Note electrolytic disinte- 
gration of metal which i\ as sufficient to destroy bone about 
the nail 

Fig 1 Photograph of nail of high chromium, high mckel 
stainless steel, remo\ ed by R I Hams Electrol3d;ic activ- 
ity which corroded the nail caused marked destruction of 
bone and formation of “stenle abscess” in the wound 

spray causes rapid dismtegration of exposed 
metals Dissimilar metaUic 10ns must be m close 
proximity for electrolysis to take place This does 
not necessarily mean that two separate pieces of 
metal must be m contact because the presence of 
dissimilar metallic 10ns m an alloy will besufidcient 
stimulus to set up local currents Of course, an 
apphance made of a smgle chemically pure metal 
would not be subject to electrolysis when im- 
mersed m salme but metals free of impunties are 
quite expensive and far too soft to be made mto 
screws or nails In the common alloys, 10ns of the 
different constituent metals are scattered about 
helterskelter so that each mass of particles forms a 
tiny battery with the adjacent dissunilar particles 
and gradually produces irregular destruction of 
the surface comparable to “pit corrosion ” 



U Photograph, roentgenogram, and cross section of rustless steel nail removed 

Electrolytic destruction of metal and bone caused nail to loosen 
sufficiently to prevent union of fracture 
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■tcoral ab TkaCnaa ^dClt-PtUm kxS RoatCyru- 
(laia Urb nj tain 4 Dtoclla Itirr mcab foed noo 
orf ihr fncTart. 


ElectrolN'w of meUli c* rfcrtWited U the 
tncieculM tmuMTOtoI. of the »Ikn it by 

certajBpliyiiciltorco*. TtQttft.pUJn«tpeotert 
oaf] it mt aad plaood beude t cmil.<r ctmgbt 
Dtil in alfM tlM bnit otO viJl corrode OMrr 
rapidlr tad bxak tt the point of beodin; mherv 
thm a prodiKcd coDilniuiI tnodjCKitbo^ ac 
tioo. A piece of an eiectrolNtlc alkn of roo^ 
fiaaii or a piece m th QxaQ> irre^br curf&co arc 
cortmm^Uconodeioorertprfli fcn an ekctrof>ne 
than vjl] tlmlkr articict of the came aflor ahJefa 
are hj^> poUtbed. 

ComajoD mtni^ xwialkn, and the more 
famtlutr CTKl-tU(ct of the dbinlecntioD proctia 
are preceded bv electrolytic act! ttv betareen the 
cocctltoeat looi of an alkn Conseqoenil} 
roetalt oted In the bod> abere thrv are betb^ 

1 a aalt cdutioa 14 houn a day amet be noo- 
declrohtK SI ihcr arc to recat corrcaion. 
non uxmot\iij c\;t ai: i*ar\EKTED 

Smee metal apphancea need in tbe bodr canool 
be kept djT and wnce the> cannot Le conainicied 
of a amgle pure meuh ne have >ou|^t an alloy 
that be anfBoeotl itroog and v et free ^ 

anj ciectrolvtic actrdtv [n bodv Qiuda. Receatlv 
It Wi been LtrooRht to our attentioo that hla*' 
mooted, of Saint -Ooen had armed at tbe*e came 
conchmoDs arxi had ctated that meiab nutable 
for bcoc curytm mmt be bwk^icalh inert, Le. 
free of organmm roechantcall tnert, t placed 
tn a proper pojliioo on the booe chanKallv 
toert, cooiaiann do mjurKaa mbaUDcea and 


phrakaSy teeri, or fret of electroly tic icth^t 
Of the TanoQC aBovt be tected nooe catSi^ all 
(he pQciulata. Tie aclutioc, oocioded iilaa- 
■DonieO, Cearf k cecret de demaia 
BertLRficili, of Cccka, haa dme found that 
nelal* ahkh erode booe In experimental anImaU 
are the ooei with the nwit elettToootivt forte 
On the other band, ih metah ahh kau eketro* 
BMtrve force, aoch as >0 carat gold, pncbced ksa 
toxic effect 00 the booe than any ocbera. 

We have foood that ahoya ahlch ptodoce 
afyte da hlf njrreot oo the mlcraanuDcter wlU 
oiuae rTodoD of booe in expenmciiUl anlnmK 
Coo -ertely analJov lie -hallrarowbldspeoducM 
Uttk or DO curreot oo tbe nucroomnieter can Le 
placed In hcoe iritheut danw ot the patholoRkal 
readxra >bicb Masmoctcu has caikd eketro- 
Irtk Qslriua. 

\ rTAIJJCm ALXOV 

Iq 056 »e reported aninuJ ctperirooits whah 

showed that ekctroJyili was the unportant factor 
In the use of metals In booe aod that the tlkrv 
V tallhuD Ketued t tail ioen in human booe ( 5) 

Since that time appiJaacei made of vitsflium ha e 

been u*ed In -artoos wava b\ man sujxeoca. 
imrhidii^ Strutb-Peteraen, CampbeOIO Badgkv 
and oth^ mlth no case of erotwo of bone about 
(be metal ppliancn 

I the JO paiknts b) bom a placed taUaun 

naOa 01 tbe htp more than 0 moo thi pj Lberehas 

not been anv evidence f loasetung of tbe naih 
or erosioo of booe Eifftiteen of these paiamts 
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Fig 8a rig 8b 


Fig 8 a, iSIrs W D B , aged 60 years Fracture of right 
hip treated Mith \italhum Smith Petersen nail Nail was 
too short and did not secure good hold on capital fragment, 
b, 3 months later, adduction deformity and displacement 
of head of femur, c, 8 months later, after nail had been re- 



Fig 8c 



r>g 9 


inserted in head Solid bonj union, no reaction about nail 
Fig 9 Miss \ B , aged 76 years Fracture of left hip 
treated inth vntallium Smith Petersen nail Roentgeno 
gram i >ear later shows firm union uith no eiidence of 
erosion about the nail 


achieved solid rapid bony union and no inter- 
ference tv ith healing of the bone In i patient the 
nail pulled out of the head of the femur because it 
was not placed sufficient!} deep Even so, it was 
re-inserted, the fracture healed, and the nail is 
still tightly implanted m the bone (Fig 8) The 
one failure was a similar case in which the nail 
engaged the head msufficiently and the fracture 
pulled apart several months after the operation 
as the patient was getting m a car This nail was 
removed and the patient developed a complete 
non-union of the fracture 

In none of the cases did the wound fail to heal 
promptly and no fluid accumulated in any hip 
Of the 20 patients, 19 attamed bony umon and 
the I failure m this senes was due to a techmeal 
fault in the insertion of the nail Over a period of 
many months no late comphcations have devel- 
oped in any case due to the presence of the metal 
nail (Figs 4 to 9) 

Vitalhum is an alloy of cobalt, 65 per cent, 
chromium, 30 per cent, and molybdenum, 5 per 
cent, which seems to be completely passive in the 
tissues It IS hard, non-malleable and at first was 
not strong enough However, we believe that 
this matenal has now been toughened sufficiently 
to be comparable m strength to any of the steels 
Nevertheless we know of no instance m which a 
vitalhum hip nail has cracked or broken in the 
hip A single vitalhum nail will support 500 
pounds in a power tester without bending Appli- 
ances made of this alloy must be cast, since it 
cannot be machined 

On the favorable side, we find that vitallium 
produces no appreciable current on the micro- 


ammeter, It is not affected by submersion m 
salme, and it is electrically passive m the body 
fluids Appliances made of vitalhum can be used 
m the body with perfect safetj and can remain in 
the bone indefinitely wnthout the usual hauntmg 
fears of the occurrence of late complications 
Vitalhum screws and nails do not loosen in bone, 
no fluid forms around them, and normal body 
healing processes are in no way delayed by the 
presence of the metal 

Undoubtedly, other equally inert metals will be 
developed which may be more adaptable to bone 
surgery We hope so, and we will pursue our 
experiments in order to test any new alloy which 
comes to our attention Our convuction is that 
the ideal metal developed by the orthopedic 
surgeons of tomorrow must meet our qualifica- 
tions of complete absence of electrolysis m body 
fluids, negative readings by microammeter test, 
and absolute mertness in expenmental animals or 
m experimental battenes Certainly any appli- 
ance as large as a Smith-Petersen nail which gams 
Its advantage by surface hold on the bone must be 
constructed of a non-electrolytic alloy VitaUium 
nails meet these requirements more perfectly 
than any we havm encountered in our experimen- 
tal work thus far 

Other tests are under way because one of us 
(C S V ) IS working with the Fracture Committee 
of the American College of Surgeons in a search 
for the most suitable alloy for use in bone surgeiy' 
Whatever is the final choice, we think we have 
proved that no metal w'lll remain inert in bone 
unless It is at first and continuously thereafter 
electrically passiv'e 
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THE RESULTS OF SURGICAL TREATMENT OF RECURRENT 

INGUINAL HERNIA 

CLAUDE C BURTON, M D , F A C S , and RAOUL L RAMOS, M D , 

Dayton, Ohio 


N umerous operative procedures have 
been devised for the correction of 
inguinal hernias, and in their evolu- 
tion much progress has been made 
However, we still have no right to assume a too 
complacent attitude since the number of recur- 
rences following primary repair, as reported by 
different authorities (4, 5, S, 13) upon careful 
follow-up, vanes from ■; to 20 per cent for m- 
direct hernias and 20 to 30 per cent for direct 
hernias This is too high Yet it should not be a 
deterrent, on the contrary the recognition of this 
fact should serve as a stimulus to examine metic- 
ulously the various factors in the techniques 
used in an effort to overcome, replace, or remforce 
the structural weaknesses that might exist 
This paper is based upon a study of 130 recur- 
rent hernias in 115 patients who were operated 
upon between January, 1935, and April, 1938 In 
this senes, 109 were primary recurrences, 1 1 sec- 
ondary, and 10 tertiary recurrences The kind 
of defect in the wall, the technique and type of 
sutures used, the percentage of follow-up cases at 
yearly intervals, and the number of recurrences 
following our operations are discussed and tabu- 
lated From an analvsis of these data the mam 
causes of failure of the original repair of the recur- 
rences were as follows (i) incomplete removal of 
all locules of the sac, (2) overlooked diverticula, 
(3) failure to recognize weaknesses of the wall, 
(4) unphysiological repair of the wall 

I Incomplete removal of all locules of the sac 
During one's didactic and early surgical train- 
ing, too much emphasis is placed upon the 
textbook classification of hernias, i e , indirect, 
direct, and femoral, which in realil) represents 
the end stages of the hernias Aclualh man} 
hernias cannot be so classified and an} attempt 
in this direction max cause confusion Howexer, 
xxhen the sac is considered in its incipiencx' as an 
offshoot of peritoneum which bx increased intra- 
abdominal tension pushes its xx ax through a w eak- 
ncss or defect in the muscular and the all impor- 
tant posterior fascial wall (internal nng, inguinal 
triangle, and femoral ring), the sequential dexel- 
opment of one or more locules of the sac through 

I mm llic t s \ etcran ^ Xdmmiitration 


the concomitant weak points is easily understood 
This consideration simplifies and makes much 
easier the correlation of the findings at operation 
Moreover, by systematic approach to the pen- 
toneum at the internal nng where there is almost 
inx'anablv some bulging, there is less likelihood 
of becoming confused by the distorted structures 
When the pentoneum is opened and the mdex 
finger is introduced one is able to diagnose ac- 
curately the number of locules, their size, location 
and relation, and to evaluate the extent of the 
fascial and muscular weakness 

It has been our contention that the locules of 
the sac play a more important rdle m the etiolog}" 
of recurrent hernias than is generally accorded 
them In this senes of 130 recurrent hernias the 
t}'pes of sacs found are shown m Table I 
These statistics therefore bear out the con- 
sensus, which IS supported bx' many pubhshed 
reports, that most recurrent hernias are direct 
In recurrent hernias the ratio of direct to mdirect 
sacs IS S I, whereas in primary hernias the ratio 
of direct to mdirect sacs is i 5 The chief reason 
for the former is that the direct portion of the sac 
XX as not recognized and not remox'ed at the initial 
operation The bilocular sac, which consists of 
both direct and indirect locules, appears with in- 
creasing frequency in patients past middle age, 
and IS concomitant with a dilated internal ring, 
diminished muscle tone, and insufficiency of the 
fascia transx ersahs This type is more prone to 
occur in hernias of long standing Much to our 
surprise the diverticular txqie had an incidence 
of 13 8 per cent and since it is so easily corrected, 
one can reasonablx assume that its presence xxas 
not suspected at the time of the onginal repair 
Therefore, we feel that this Ixpe of dixerticular 

TABLE I — TYPES OF SACS TN RECURRENT 
HFRNI \S 


Direct 

Number 

71 

Per cent 

S 4 7 

Indirect 

10 

Bilocular 

-7 

20 7 

Dixcrticuhr 

iS 

13 s 

I 5 

Hernia adipo'n 


Sliding: 

I 

s 

Tnlocular 

I 

s 
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fV *ertie« rittfaUr dinl to B(a 

(srU dnnoc*tT»l3H tW iralancal rtUcim d tbr pno- 
tUMTtvm 

defect a not receiving the imporuoce ft tbogld 
u w rtiofogicJtJ £iclor in tbe dev-dopmeot of re 
current henuai. 

If rcMUoe drgitil erplontxio of ererv’ uc b 
prictkedtodborerpoiMfUeperiioDettl SiIidou, 
thu t)pe of r e cai Tga a ewfd be reducecL TOOe 
qmtenre t U^lcoilfutae, lodirectMlaea foii^ 
occurred once in thu teda lod ia thbcue tbm 
wu tiajked gmenlized duoinbfaed imtatUr tone 
ind I dilatid feiBoril nng Rerak edlpoM or 
fatt}- msJKi rm noted me and ibeae could oot 
be dffferratuted from true berokticKa prior to 
erpkimtkKL Sbdios benua irfaicb «ns not tc 
caritriy dkgocaed before apmtion emi pmest 
ooce, 

t Ocrr/twJW dmrr nda -lodrevi and Bfndl 
(4) in 1034 directed attention to dhTrlMTula 
and the part iher pkved in direct bcruna. Tbe\ 
poirtled OQt dcSKOcUic maoeuTen fo tbnr de 
icctloQ and otrodoced ploflic corrective roeaa- 
ore*. The incidence of ojvmicub in direct pn- 
man hertmi o reported aj tew than 10 per cent, 
wbOe the incidence In our *er« of recunent 
hernia* wei 3-8 per cent Tbe»e diverlicuia aete 
ecdtunelv rapocilble for the ctmicai mamfcBta 
tioQi 0/ the beiTihu- Ofcreaterlmportauce, every 
reconmt drvmictiJAr bemla abouid be coo- 
atdered a diagnactjc and oot an operatcve (allurr 
u the elunmauor of ibe »ac and correctioo of tbe 
defect n *h± a umpie ret aecare, proccdort tliai 
a r ec u rreoce n hardl> likely In revirwtiijt twr 
record* it ha* Dot been dear t time* wbetbtr tbe 
outpouching »a* a part of the direct <ar or a 
di TTttcohiin ^luch omrannScated thrraiA 
mOL. Thb ccnfuikci boaevei did t»t obtain 
m the other trpe of drveitjcuhiin In which there 


wa* a datloctlj bofaled Doo-coaunutucatioc 
oidfllbeJInni lined locule H the dnenicnb were 
Bmllcd to the Utter it wonW be coeduene to 
n w ^accurate aUtbtto regarding thl* t\pe of 

3. RaCwr to rreepe# rfoiaewn »j tie vuff 
Tbe njroulath-e evfdeitce of a decade or more 
aopwrt* tbe Indictment that too often there b a 
faifare to l e tx y u be weaUim or thence of the 
traDfremh* fawda 


tabu: il— laiuL tmAcirEsaa 

Kehvalioa W lud* triBarTmih n 

\ttceattic« af tosda Uw*v<TWJb A 

U«eaee of iMdi tnsnrmih 8 

\W*c« of Pcvpait 4 

harp fmonJ nof j 

N caLDca* totij naxe* 


err cm 

n 4 


In Table II b ibown tbe ciusfbcalltn of lari* 
OQ* moral woilntnes foood in thb fcrie* of te 
current bemb*. Bj rebeatkn of the faicb 
tfmnxverwJa b meant ilkht bolgiof of the mtke 
flooc doe priinanTy to cuniinahed ttoe is ran* 
trubftiDduo to atienustioa of the faiCK in 
abkh there b defmJle thinning of tha ttructsre 
it b cteceded that there ma) ante at tlM 
differencet of opauon m tsterpeetine there two 
typer cf wcaiiiM Hoaes’er t^ dmiaction b 
mponant betaue it calb for lednkal yiibticiu 
10 (he repair cd the fiocu of the l^an^l- 

Lq thole cxie* io which the laida iraimenali* 
t« rabaiDg. t IS anmitlalabfe at there b cu nsbt 
ance oBered to the Hnl g rri g penlooeum. UiuaD> 
these bemia* tre huge aiw frequcsti^ the patient 
has undergone man unsuccenf ] cpeiatioD*. It 
b in thb type of weaines* that a r^wa) bemki- 
plait) tf maicated 

A fravrd Poopart t liganiejit b DKall} ttvo- 
oaled with absence of lasda transNCTMli* but 
tUs b b> no means cDcistnst. If thb bnment a 
•o ebrmtous, to fnable, and its hw so lur 
rowed that t fcoccr offers nbstsntiaJ sachor 
age then Coopers Ugaroent (Fig ) should L< 
exposed and osed in lieu of t 

A tarn femoral nng should be recoftiitd and 
if oot ^jjiCTaled it a a poieDlkl •mirce for a 
ttc u frcpce partJcubrii when tbe periloomm b 
attenuated TTierefore * feel that tbe tvpe of 
onirat weakne** b a better enterion than the »c 
in deienainhig the n»»t su table operative pro- 
cedure. 

^ I »JirTut*f *} rr^ ff /he off Bv 
impIivticHOgtcal repair 0/ the wall b meant an 
aUcmpt t correct the defect ro the all impoeunt 
Uadai door bv uulking usauci which are oot 
hbloitgicalK cc phMJologKahs related. The 
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experimental and clinical work of Andrews, 
Koontz, Gallic, LeMesurier, Seelig, Turner, Wan- 
gensteen, and others should convince the most 
skeptical that strong fusion takes place only when 
white fibrous tissues are apposed and that muscle 
tissue as an auxiliary reparatn e measure produces 
no lasting adherence and is worthless in so far as 
contribution to the formation of a strong sup- 
ports e floor IS concerned The most frequent 
error of this nature is the suturing of the internal 
oblique muscle to Poupart’s ligament without 
regard to the obserrations of Andrews and 
Bisscll (4), which recently have been corroborated 
b^ Anson and McVaj , that this muscle is neither 
constant in its insertion nor in its muscular and 
aponeurotic components Therefore, if this mus- 
cle IS used as a lamina in the repair of the 
hernia, the resultant union to the ligament will 
not be strong 

WTien the insertion of this muscle m the rectus 
sheath is some distance from the pubic spine the 
joint actions of these muscles tend to tear awaj 
the oblique muscle attached to Poupart’s liga- 
ment 1 his simply w ould lea\ c the w all structur- 
alh as It prc\ lousU existed except perhaps for the 
remo\al of the sac With the realization of this 
anatomical and ph^ siological principle there has 
quite naturalh followed a retinue of operations 
the object of which is to accomplish an exclusuc 
fascial closure YTien there is a simple dome-likc 
laxitt of the fascia transxersahs without an\ 
attenuation with associated enlarged atonic inter- 
nal ring, the defect can be corrected L\ attaching 


the fascia transv ersalis to Poupart’s ligament 
However, if this produces undue tautness or if 
there is marked attenuation of this fascia, then 
It becomes necessary to resort to fascial sutures 
In the event Poupart’s ligament is lacking or is 
friable, which is more likely to occur after re- 
peated operations, it is suggested that the fascial 
lamina be attached to Cooper’s ligament (6) If 
there is absence or retraction of the transversalis 
fascia so that it cannot be made to span the defect 
m the floor, a pedicle fascial graft may be brought 
up through the femoral canal, fanned out, and su- 
tured to the lateral margins of the sheath of the 
rectus, thus replacing the transversalis fascia ard 
making a deeph placed mural lamina This 
technique w ill be discussed later in this article 

OPER\TIVE PROCEDURES USED AND INDICATIONS 

I Routine repair (//) The method de- 
scribed b^ us m a pre\ious communication con- 
sists in attaching the cleaned fascia trans\ ersalis 
to the shelving border of the inguinal ligament 
with imbrication of the aponeurotic flaps beneath 
the transposed cord A strong fascia trans- 
^ ersalis and inguinal ligament must obtain for 
success of this method The sac m this technique 
as well as in the other techniques is dealt with b% 
the excision of all locules and the use of a purse- 
stnng suture in the stump The results following 
this technique ha\e been xerx satisfactorv 
There hai e been 7 1; per cent recurrences in 457 
primarc hcmias and 14 jier cent recurrences in 64 
reoperated upon recurrent hernias 
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) \{cicuure of bcaktal &Mr 1 a dlrtfl 
In Ud) tbtfuck tru^rrm^h 

j r«tatJ jrtmn {GaUU trtkmr) 

VITttn narked relanu* of Uw floor h praent 
with kn of topport lo tbe in^lodl (rtartgk Le 
ctue of attniaiioQ of the irutf^'emlii Uacb, 
asfodated vith dOaled, iBcompeteot Intonal rinf 
■ nd Hlfnlnuhwl rntt^Urfr^ UrfpB of fUCa lOtA 
ha^'e ben u*ed to reWorre the true* emU* 
Itxiit and to Iitsore more certain uokn. U ooh* 
oce fijture b corafdered adequte • atrip b 
taken fnxn the apooeurotk ed$e u bu been cug 
jfoted \n Mt\jnlrur In *5 recurrent heroka 
followed 3 or I per cent, reoarred 

> lOacimfMl / fr«*»TrfM/u faci U Cee/- 
fT s J gattfKi ( 5 ) In one* m wiudi t locnle ol 
the nc protnidea Into the fentarel caaal. a fem 
oral berak, or In which Ponpirti n^icenl b 
ihaDow with narrow ibelviDg portbn r tend* 
t tear eaiHv the inaAvemlb faada abould be 
attached to Cooper hfament bv tilk or fuclal 
ttjturea. Of courae when thb tedmlqoe b uaed 
the faicbl compooenU nmt be competent. In 7 
benuaj repabrd b^* m br meant of t^ technique 
there hat been i recurreocc, or 14.3 per cent. 

4 PedicU fascial ft fl (meJ ferf IT je« 
tiern) This operstiaa u a much mom fon^ 
able procedure tha the caiet heretofore detcrihed 
and nu been empkned only In the lotrac 
table berniat in which other more cooservatfve 
procedurei ha\-e been untoctetrioL ThenaMrfl\ 
of the pattenu m thb rroop had been previonilr 
operat^ upon two or three timet and had be co me 
prettT wrQ recoocBed that larthcr opentnT 
attempu would be otelm Foithermore aomc 
of the patleou had been d\-iied b> tuipeaoa of 



fk 4 FVn lUfc la tha axhiSxaihs c4 the maxh 
iwdkla tawW eraft obtaicad frara the lada lata Vautt 
UbI la thb friJi h the larbMkd part ef tha Kswr back 
Uta. Tha rvted hcnoatal baa bm paaard ibraarb the 
loaocaJ caaal feto ibe Bhnraficna adpeae b>er Kkfr 
tP Uwpow tba (Tt/t btP tbr tafrinl rrfn 


wide experience that their bmiu were tii f pa r 
able. Tonunalri) thnr diScolt hmiu ortcred 
cnir $ thnea In oor aeria of i>» recerrcDt curt, 
an loridatce of &u> per nmt 

On etamlMtlcio ol the ingtnml re^kn oce finds 
a hufe hernia ptnaPr cootaininf cofli 0/ bates- 
ttnea which b ouOy r^oced. Oo paJpaUen there 
u otrted an elonpied oval defect m the a all Juit 
medifll and paraUd t Porarta U^mmt d 
mjltinf perhapa three or four finyen » thout 
meeting anr mpponlee WrottoTe in Ibc fiocr 
The aD Important fascia u n t demonitrahk. At 
oprrmtkai after the onacuiar and fascial places 
are mobOued It b quite obMcaa that the iaseb 
transi'cmlb b eitber mbstng or prrbipa onb a 
media] remnant of it b Ht so that it can no 
UmjpT be made to span the defect to mtimrijt 
it to tl* IngoinaJ Dement Then too in these 
large and osuaih long rtandinc hernias there b 
amcoenitant gtoeral relaTatkn and wtakcess cf 
al] the tiaaoes in thb regico The latter are 
secondarv ccotrlbotioK factors that must be faj- 
doded in apprabing ll^ indications for a radical 
bermoplasty 

TCdcviQCx or oraxTKJi. 

After the scar tn tbe IngnicaJ regioo ts erowd 
the sac b c%acuated cJ Its cootmts (Fig 3) All 
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Fig s Second stage in the mobilization and trans- 
position of the graft The graft has been already trans- 
posed into the inguinal region via the femoral canal 

locules are freed, converted into one, and the wall 
of the bladder, which is usually adherent, is 
dissected away, thus permitting Mgh hgation of 
the sac The muscular and fascial planes are then 
identified, and the cord is mobihzed so that a 
clear picture of the extent and cause of the defect 
is evident The next step is to raise a flap of 
fascia lata S to 6 centimeters in width Up to this 
point the details have been identical with those 
desenbed by Wangensteen (Fig 4), but at this 
juncture they difier from the latter in that a 
curved forceps is carefully insmuated through the 
femoral canal (Figs i and 4), grasping the fascia 
and drawing it through the canal (Figs i and 5), 
without rotating it, to avoid any circulatory im- 
pairment which might interfere with its viabihty 
The fascia is then fanned out and sutured to the 
margin of the defect (Fig 6), 1 e , remnant of 
transversalis fascia, the transversahs and internal 
oblique muscles opposite the internal nng at the 
exit of the cord and laterally to the deep shelving 
portion of the inguinal ligament and to Cooper’s 
ligament (Figs 2 and 6) at the postenor arc of 
the femoral nng Thus the surfaces of the trans- 
posed graft assume a converse relation The su- 
perficial side which may have a few attached fat 
globules comes to he in contact with the prepen- 



Fig 6 Last stage m the fixation of the graft to supplant 
the missing fascia transversalis Notice the deep stitches 
fixing the graft to Cooper’s ligament 


toneal fat, and the smooth, ghstemng, deep sur- 
face becomes apposed to the fascial and muscular 
lamina The aponeurotic flaps are then over- 
lapped beneath the cord (Fig 7) No attempt is 
made to close the fascial defect in the thigh 



Fig 7 Further stage in the repair of the hernial defect 
The upper flap of the aponeurosis of the external oblique 
has been attached in part to the shelf and ovcrshelf of 
Poupart’s ligament In large defects this might not be 
possible 



974 


SURGER\ G\NECOLOC^ -VXD OBSTETRICS 


Beaiac of Ibe larjfe arta of denuded tod erpoted 
liitue, rijfld whI roeikuloci berooftajJ* 

man obutn as mfectlco or Use (cmatkn of a 
betnatonu wookl terlouslv jeopinlbe a faronblc 
oatcome. 

Tie a(hTinUga of ihe Bxxfabed Uangeosteen 
technkroe are (a) ibe pedtde graft Is 

roore deep]\ pheed, ocaip yt og the tame an 
atomkal tir^'eI as the former tramvemBs 
(b) U mrbes this potidoo Ibioogh normal pal 
eat canal rrithoot cotnprcmSsinn the fniKtloo of 
the InffuJaal HKament and (c) it obHterates Ibe 
fciDoraJ caoaJ wbkh prrrenli anj* chaocta of the 
forrnatJoo of a ferooriJ hernia. 

In car serfes this type of repair has been per 
formed fifteen timet. Seven of these ha\T been 
deme during the palt*>Tar to that ooh 8 are In- 
cluded In utt fouaw-^ The onglnal Uangen 
fieeo techniqoe eras foOerrred la die fim J cases, 
briogtng the pedkle dap mrr the to gidnal llga 
ment HcTwe\-eT ft te^Ded to os that a more 
secure vail would be obtained If the were 
more deeph placed. According) 6 operallooa 
were dooe In wfakh the femonj canal was uacd 
as the pnssagewas for the fttdil flap 1 b tbli 
gTQQp there has bees one recufreac e which 
occurred In the odgloAl or aaterloc dap tmnspoal- 
tioQ bat tbas far there hare been oo l e cmi eocet 
in tboae cases la ahlcfa tbe iraoifemoral cuad 
method was coed lofecdon occurred fa cate 
ahxh drained for wseral weeks until the dlk 
satures were extruded but this did not preclude 
tbe obtxinii^ f simog wall In rtene of the 
cases In this gr ou p has there beat hemotThafe. 
thrombophlebitb or in\ cl er u oostrable drentatory 
IrapanToent f the cxircmilT from iraomfl or 
prodinit of tbe paft to the femoral resell. Tbe 
defect ui the tsscu lats has caused no cotsplahiU 
of wTflkneia but there has been illgbt bulgliig c4 
the lateral thigh musdes and an occaslottal stnaD 
re» of pareftbesla has been detected. 
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cent uf the total) 
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\ statistical RirvT5 b presented of 130 reeper 
sled upon rent Trent berrilai One bundled and 
tne cases am foOoacd op for s ma-dmal period 
of j< mooihs of which 7* per cent were rt-cuns 
Ined by phj-sicitJis. So far there have been 14 
recurrences, or 13.6 per cent 0/ tbe total feioaed 
up 

Tbe causes for fallnre In tbe oriflDal rrpun 
have been dacuswd from the stam^wint U the 
asca and tbe defects in the atBs, respectively 
Tbe most striking finding In regard to t^ sacs 
was the maried prepooderance of tbe direct t>-pe 
In 34-r per cent, buoaUar In sar per cent and 
dlTOlkilar in 3 J per cent of tbe recurrent 
bemias. Tbe lamortince of the faterrity of the 
iascia IranfTTTisjis has been rmpf i sared 

A modlficatlm of the orfgfnal Wangensteen 
lechofque has been described and Ohjstnted — a 
pedkle graft of Qiotfblal tract fascia ft transposed 
throDgh the femoral canal W fed that tha 
type ^ radka) bemkiplaft) reptieet with a strong 
t^bk sheet hlr stroctore the all important U$- 
daJ fiocr more deeply than does soy ether trpe 
of opentkcL Six patleats operated upm with 
e^wve adherence t this modf^tlcB mere foi- 
kraed for enrer 30 roortlhs and there hsee beenao 
reeurrenca Sem patlesUopented upon fn the 
past year bate ao far shown ev-rry evidesee of 
■acrevfol renlls. 


PoUr'fed hk the penahitai of the onhal direm 
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hr the of i h aj m tTpr a trd or rteetoMcM dm w 
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PROTRUDED INTER\ERTE. 
BRAL DISCS 

T he resdu of the »urg>ctl remox't) of 
protnideTl lnier%Tilebr*l diK during 
the put fev >'etn bi.v'e etUhUibed 
the irndrome oa a aoucd anatoraka} dmki} 
and pathological baxh. Repeated denuetilra 
tiooa in hundreds oi instaiKes ha\e sbovn that 
pcotruson of one or more Inten'ertcbral discs 
Into the ^){nal canal it a cotrunoa cause of 
intractable backache and adatic pain The 
demonstration of thiss^ndroTneuameoiDTablc 
adrancc in the eluodalioo of the problem of 
chronic backache. 

Backache ansuAll> tescdts in untold pain 
and sodenng and in a tremendous loss of man 
poiref It Is a complamt that is at tonea ex 
difficult to explain and often results 
in knotty medicolegal battles. 

Lndl the condition of protruded inter 
\f rtcbral disc was suffidentlc understood to 
permit satufactorr dinical ircogniiioD and 
rtdiologica] derooostratlon, man> patients 
cTToneouilj were considered u oeurotka or 


pure maHngerert. The recognltian and come 
tion of the pathcjogical lesion hare resulted 
in a Urge percentage of cases, in restoratioo of 
health to the Indu-idual and in a return to Wa 
former gainful occupotron. 

Our present knowledge concerning pro- 
truded interyertebcal disci has been built up 
from the contributloeis of man) cootempofarr 
smlera. The eadfer writers althou^ nn- 
acqnaiotrd with the Icskn as it is known 
tcda> laid the foundalioci foe roany of the 
pfinaplet which are now emplm-ed In the 
diagncais and treatment of this rdath-dr 
common intrsapjoal lesjon The writings of 
Elsberg GoldthwaJte Cushbg Slcard and 
Forestier Adsoo and I>and> contributed In 
Large measure to the pmeot undeistaodlnx of 
obscure rntraspina} space taking ksioai. 
These authon along with others, dcA-aed the 
means of diagnoslAg leskms which do not give 
ob/ectlre neoroVjglcal eAideore of their pres- 
ent or their etaa location These men laid 
the foundaUm for the successful turgkal at 
tack on such leskns. 

The demoaslraliOQ bj GoJdthraJte em 
phaiijed the great importance of inten-er 
lebral disc In the prodnctkici of backache 
sdalka, and paraplegia. Ifis >a]uabJe p*per 
was an outstanding contrfbuooa bat on 
fortunate{> had to be redisco%Tred after a 
great deal of the more recent work bad been 
done. The tntroducticin of pcHnnnocE>Tlog 
rsph\ and later of flooroscopK: n a min atke 
of the subarachnoid space br lueani of radx)- 
paque oD (lipfodol) was reaJl) the tool which 
led to the recogmtkm of the fact that pro- 
truded int er I ' ci lebral disc b not a fsnt> but 
a rdatfvel) common occurrence MTieo the 
lenoD had been seen radiologkanr and had 
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been demonstrated repeatedly at the operat- 
ing table it was only a step to discover that 
it was possible, by careful analysis of large 
senes of cases, to correlate the symptoms and 
findings and to establish certain criteria which 
constitute the “disc syndrome ” 

The syndrome has become so well estab- 
lished that in the vast majonty of cases the 
true nature of the underlying lesion account- 
ing for intractable backache or sciatica or 
both can be recognized after a carefully taken 
and considered history and examination 
Roentgenological examination by means of 
contrast medium is for the most part only 
confirmatory evidence The diagnosis of this 
lesion, which was formerly considered rare, 
has been made relatively simple in the ma- 
jonty of cases since the frequency with which 
it actually occurs has been recognized The 
method of treatment generally accepted by 
those who have had most expenence with it 
suggests that the operative removal of pro- 
truded discs IS a highly technical procedure 
and should be undertaken only by those 
trained to perform operations on the spinal 
cord 

The surgery of protruded discs has ad- 
vanced rapidly and in keeping ivith the great 
progress made m the diagnostic field The 
earlier operations were extensive and time 
consuming and necessitated a long penod of 
hospitalization and convalescence As knowl- 
edge of the clinical behanor, site of predilec- 
tion, and pathology of the protruded disc and 
of the associated lesions (such as thickening 
and fibrosis of the hgamentum fla^mm) has 
developed, the operative removal of the pro- 
trusion has been simplified considerably as far 
as the patient is concerned The simplified 
procedure demands considerable experience 
on the part of tlie surgeon Most intraspinal 
intervertebral protrusions of discs today can 
be removed mthout the interruption of a 


single neural arch Many can be removed 
without the sacnfice of any bone of the spinal 
column This, of course, leaves the spmal 
column as nearly normal as possible, in fact, 
postoperative roentgenograms of a spmal 
column \vill fail to disclose any change not 
seen in the pre-operative roentgenograms 
This IS an important consideration, particu- 
larly in medicolegal and compensation cases 
The results of operative removal of pro- 
truded mtervertebral discs as has already 
been stated are, in the majonty of cases, 
highly successful The removal of the pro- 
truded part of the disc results in rehef of 
disablmg pam, and restoration of the in- 
dividual to his former occupation 
The selection of cases, the type of treat- 
ment the patient has had pre\nously, the 
accurac}’^ with which the lesion is removed at 
operation, the postoperative care, and the 
question of insurance and compensation are 
important factors in determining the final 
result J Grafton Love 

f 

DISTENTION ASSOCIATED 
WITH SPREADING PERITONITIS 
FOLLOWING PERFORATIONS OF 
ABDOMINAL VISCERA 

T he majonty of physicians believe 
that abdominal distention is a sign 
which invanablv accompanies spread- 
ing pentonitis Authors of textbooks on sur- 
gery have maintained and medical students 
have been taught that it must be present be- 
fore this diagnosis can be made 
Approximately 85 per cent of the deaths 
from spreading pentonitis follow perforation 
of the appendix, duodenum, gall bladder, or 
diverticula of the colon Pelvic mflammatorj' 
disease, contamination of the pentoneum dur- 
ing or following operation, perforated malig- 
nant and non-mahgnant lesions of the stom- 
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ach, perfoTiUon of gangrowui Intt*ilnc a 
Meckcl 1 diNTrtlculum ptrforalcd U-pboW 
and tubcTCukutt ulctr of tire cnuff mletljae 
traumatic rupture of perforation ol 

the caopbagia and uteru* axe rcapocetnje for 
the remaining 15 per cent 
The ^x»Ttallt^ of acute and wbacutc per 
foratiom u dependent upon eari\ bo^ltalua 
tioQ \cute peifonitloiu are tmuDj admitted 
carlv but tbc\ compruconlj aMnallperccatatte 
of the total number A\ith the cxceptioD of 
perforation of the dixodenora frank perfota 
tKKU In the alimentary tract are rare The 
sadden eacape of a portion of the contenU of 
the duodenum and stomadi into the greater 
peritoneal carit\ immednitrfv produces Irri- 
talkm of the ^1^cc^Bl and panclal |>eritoaaim 
and the large nerve plexuses, rcsilung In 
agooLdng morphme resistant pain shock, and 
persfstctit ngidity The dlagnoais Is Inrariably 
made and the patient cotuenU to Immediate 
bo3p(talaatioo‘~he knows sometiiing cata 
(trophic has occurred. 

The rna^t\ of perforations are sabacute 
and con»equeQtl^ deNelop skndv UsuaOv 
more than 34 hours elapte between the initial 
Involvetnent of the mnoMa srith sabsequent 
gangrene and perforation of the serota. Dur 
mg this period changes which are protective 
in chaiacter occur in the tlaiues in dote 
proiimitv to the potential perforative aite 
These changes so limit the ihaorption of 
bacterial tomns that when perforation aetuallj 
occurs the plexuses of ncriTs re^wnsiblc lor 
the institutloD of de/eitilw measures arc only 
moderatdv stimulated Pain raa\ be onls 
sligbtlv or rooderatdr Increased with no 
evident change In the jjhjiical signs. The 
one exception Is a subacute perforation con- 
\-crted into an acute one bv peristalsis Jn 
duced bi a latatli-e or some other drug 

Dhiention of the abdomen associated with 
spreading pentonilis mav be eitralumroal or 


Intraluminal local or general and maj be 
due to gas Of fluid or both. ExtrtlumJnaJ 
gaseous distention of tlw abdomen is uDcom 
moo but occurs load]} In acute perforations 
of duodenal ulcers. Eari} cvideoce of this 
mai be shown b\ a roentgenogram. Later 
the presence of gas can be demonstrated bp 
percusaion and mestfured as It locretsea. If 
the patient Is teen within a boura after the 
onset of pain, and the lower border of liv-cr 
duIlDcn ia marked on the epidertmt, re 
examination each succeeding a bouTs iriD 
show a stepdiddcT diminution During this 
tune penstallK acainds will be absent and ibe 
krtrer half of the abdomen wiB show no evi- 
dence of distentHJC. 

Ndtber general nor local gaseous dlstentloQ 
is an eaxh sign of acute perforation of an 
acutHv Inflamed appendix. A gradeal dis- 
tention of the cecxun and tennios] flenm is 
evidence of the locaHntioo of a spreading 
peocen General distention Is usuall} hdkt 
live of a spread of the proem. 

Acute perforabon of the gall bladder re- 
sulting in earfv spreadjng perftocitls b rare 
subacute perforttions sre comparatirelp £re 
cpienl, but Uk pnxm b bo eompletelv qosx 
andned that s}Tnptomi and dgps arc few 
Distention of stomach and IraniveTie colon 
ina> occur general distention Is unusual 

Perforation of a divertkalum of the sigmoid 
b aeldom luffioenll} acute to canae a fatal 
spread mg pen torn da Ifalixativehasnotbcen 
administered subacute periorationi are pirc 
ceded bi the development of Immuniti in coo 
Uguous tissue small abscettes are Irequcnllv 
absorbed idhesioQs or fistula 10 the pelvic 
citerra often occur in the female fistula to 
the bladder in the male During the localixa 
tion of these processes, phvsical ciamlnatioo 
or a roeolgenogram frequentlv revrali ■ 
gradual increase In the diameter of the IcTwer 
colon, at times of the adjacent Drum 
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Of the remaining perforations which pro- 
duce spreading peritonitis, rupture of the 
gangrenous mtestme following acute obstruc- 
tion IS the most frequent Perforation of the 
devitalized intestine usually occurs several 
days after the development of the obstruction 
If the patient has been under observation and 
the distention from the obstruction has been 
controlled by the suction catheter, secondary 
distention may follow perforation but in- 
variably the patient’s reactive capacity is so 
low that this sign may be very slight or 
entirely absent The exception to this is the 
sudden rupture of gangrenous intestine due 
to a subcutaneous or intramuscular injection 
of esenne or pituitrm 

Acute perforations of typhoid or tuber- 
culous ulcers may be followed by early general 
distention, such perforations, however, are 
more often subacute and as they frequently 
occur m hospitalized patients a surgical 
opinion regarding management is sought com- 
paratively early A small percentage of these 
patients show air m the pentoneal cavity, as 
do acute blow outs m the intestine 

Patients die of spreading peritonitis because 
absorbed toxins have not been adequately 
neutralized In the acute perforations, and 
to a lesser degree m the subacute. Nature’s 
imtial protective measure is the induction of 
intra-abdominal quietude, peristalsis ceases, 
the abdommal muscles contract, and the 
excursions of the diaphragm are limited 
These measures, however, are only adjuvants 
to the processes which actually protect— proc- 


esses which result m the development of 
local and general immunity 

Immediately following acute perforation 
absorption of the peritoneal contammant 
begins This is accompanied by the transu- 
dation of serum and the migration of neutro- 
phils Later the larger macrophages, mono- 
nuclears, and clasmatocytes appear and the 
serous coat may be covered with fibrinous 
exudate In the subacute perforation, hyper- 
emia, edema, and peritoneal transudate may 
precede actual perforation Recent investiga- 
tions have shown that in a definite percentage 
of cases this fluid contains antibodies ' With 
the exception of frank duodenal perforation 
the preceding describes what occurs in the 
average case The process is usually limited to 
a quadrant of the abdomen Distention is 
not a significant sign Coils of moderately 
distended mtestme may be observed but 
juxtaposed will be loops of normal or con- 
tracted mtestme, the tone and color of which 
indicate that a stage of compensation exists 

Early gross evidences of decompensation 
are the replacement of the normal pink color 
of the mtestme by a dusky hue, loss of tone, 
and increase m distention— all are the result 
of toxins actmg on the myentenc plexus 

General gaseous distention is equally as 
much a late sign of spreading peritonitis as a 
runnmg pulse and cold, clammy skm — all 
indicate the failure of neutralization of toxins 

John O Bower 

'■ntraDon of the exudate from the pentoneal cavit> of patients oner 
ated ujwn for acute non peiforaUve appendiatls shows antitoxin to the 
Clostndiura wclcbii in 33 53 per cent ot cases 
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cstabOahment ol the Insti 
t ikiQ alth the prix te d a 
In tS48aBoardof \ tiltor* 
waa ppoiniedjWboaednlv 
It waj to draw up a couxae 
of itad} amn^ lor the 
accTcrunodatloo oi ato 
dtnla, and atnge a cupei 
mtendent aod lacuit) In 
1853 after conafdmUe 
dlfOtscKia, a il teln Ripldea 
rartab aotae 3 tnOcs (rco 
the pmeot tows of Alex 
asdna wu aelected, aod 
a scuubW bnflding was 
erected- WHSimTccumaeh 
Sherman waa ppcanted 
wiperinleodait, 5 pnjlea- 
*ora were tDjageo, u)d the 
Instructxn a 19 alodeiti 
waa began Janoaiya iSho. 

\ more tmprofdlloua 
tune acai^y base 

beencboaen Tbefijataea- 
iloo laitcd antE July i 
1S60, and the aeAnd 
opened NovenibeT 
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KqTCilntendeiita ol LodU 
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aocm became Coiood'O 
had been a member ol the 
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i&So and waj reanebted 
lor a ta »-) ear temra tSS6 
Id 8^ the Semlaary 
tnUding a aa destroyed b\ 
fire bQtacthrhleaaereba' 
roediat^ tranalmtd t 
Baton Konge ahere the 
main plan t baa been loca t ed 
ever lince In 1870 the 
name ol the Lotdilina 
S ta le Seminary ol Leainlof 
a aa chaofed by Leghb d re 
Act to Looijiiaa Stale bnl- 


dorliif the t 


Dadd F Bojd » IW vufcra o< CoofuimU ^ 

iokUcT Kfpforfwwl fraa di/oerTOtTp* BKh merged with the 

t^ dar betana (heStaiat. \gTknltaia] and hlechan 

^ k^CoQegewhkhhadbetQ 

lore it had ended the War betweei the State* evene d In 874 In New Orlea^ and the two 
broke cwt, Superlo ten dent Slwrman resgoed to atate InitltodMa, united and cooatliated fato 
enlej the Union Army and practically the endre one and the same Inailtadcn ol leamlag began 
londtT and atodent body departed Inimediately thefr fdnt wieration October 5 1877 

(^oalederate Army The Coionel David French Bend who reopened 


alterward to enter the _ 

Lcmaiana Seminary ol Learning atrne^ed aloog 
untfl 1863 whm ti>c Red River \aQey waa in 
>-5ded by the Urrioo Army but finally cloaed It* 
doofi A^ *3 d that year 
Lthnma W it>* SchMl ot UvSaa* W l — >m Sc>U ITbi- 


icntl woo 

the DnlvmitT alter the ^ar oetween the State) 
■ ryt wliQ guided It throp^ the dilEcuIt dayi ol 
recDoalnjctfcn, earlv covwlooed the Seminary 
aa It wai caBeo, at a great ftate cmirenlty 
■rbare Steratarv, tdvaee and etl t>e artt 1 
vWe the pftnaptea o< irutk aod kopw 0*7 ba a 


POSTELL SCHOOL OF MEDICINE, LOUISIANA SEMINARY OF LEARNING 981 


and a noble sense of personal and patnotic and religious 
duty inculcated, in fine, to fit the citizen to perfonn justly, 
skillfully, and magnanimously all the offices, both private 
and pu&c, of peace and iror 

The nght and duty of Louisiana State Uni- 
versity to operate a school of medicine was spe- 
cifically set forth in the Legislative Act of 1877 
which is the charter of the present institution 
This charter provides foF 

"general instruction and education in all the departments 
of hterature, science, art and mdustnal and professional 
pursuits special instruction for the pursuits of agncul 
ture, the mechanical arts, naming, mihtary saence and art, 
mvil engineering, law, medicme, commerce and nangation " 

But even before provision for a school of medi- 
cine had been made by legislative act, steps had 
been taken to provide medical trammg m the 
Louisiana State Semmarj^ of Learning June ii, 
1866, accordmg to the mmutes of the Board of 
Supervisors, a Mr Boyce had mtroduced the fol- 
lowmg resolution * 

“Whereas a general knowledge of Anatomy, Physiology 
and Hygiene is desirable m the students of this insbtution 
there be created a professorship of these branches, uith a 
salary of one thousand dollars per annum with quarters 
and that the Surgeon of the Semmary shall be the profes- 
sor of the said chair " 

Previously, m February of that year, the vice- 
president of the Board had been authorized to 
advertise m the newspaper for a surgeon’ 

“who would also serve as professor of Chemistiy, Geology 
and Mmeralogy nho shall be a graduate of medicine 
and an experienced physiaon, his tesUmomal embracmg 
quabfications in both branches " 

The necessary qualifications had been found m 
Dr J W Wilson, a relative of the then governor 
of Louisiana, Henry W Allen, and he had ac- 
cordingly been elected acUng surgeon of the semi- 
nary Dr Wilson, who was a native of Virginia, 
had practiced medicme for 15 years m St Louis 
before entermg the Confederate Army, but could 
not return to Missouri immediately after the War 
because of the test oath requirement of that state 
The day after the resolution authonzmg the 
estabhshment of the speaal school of medicme 
had been passed, he was notified of his appomt- 
ment as surgeon and professor of anatomy, phys- 
iology and hygiene as follows ’ 


1 Acti Passed b% the General Assemblj of the State of Louisiana at 
the First Session of the Fifth Legislature Begun and HeJdIn the Ot> of Nrw 
Orleans January 1 1877 and at the Eatra Session Convened at the City 
of New Orleans March 2 1S77 New Orleans George Dupre and 
Com^y 1877 Act No 145 

•Minutes of the Board of buperNivirs of the Louisiana State Seminary 
of Learning and Militarj Academy 1865-1876 


"Louisiana State Semmary of Leammg and Mflitary 

Academy 

June 12, iS66 

“Dr J W Wilson 

“Surgeon, Louisiana State Semmary of Leammg and 

Military Academy 

“Sir I am instructed to inform you that the Board of 
Supervisors of the institution at its stated annual session 
yesterday chose you as the permanent Surgeon of the in- 
stitution your compensation as such to be the medical fee 
of one dollar per month from each cadet in the institution, 
until the same shall be $2000 You were also chosen pro- 
fessor of Anatomy, Physiologj’’ and Hygiene in the institu- 
tion with a salary of one thousand (Siooo) dollars per 
annum — and quarters in the capacity of Surgeon and Pro 
fessor with the understandmg that until there shall be fid! 
employment for your time m your own espeaal depart- 
ment you will discharge such duties (the next word is 
illegible m the handwritten document) to the welfare and 
Interest of the institution as you may be qualified for and 
may be assigned to by the Supenntendent 

“Hopmg to hear from you soon that it will be agreeable 
to you to accept the positions to which you have been 
chosen with the salanes and conditions attached thereto, 
I am 

"Very respectfully 

“G Mason Graham 
“Vice-President of Board of Supervisors 
Louisiana State Semmary of Learning 
and Mihtary Academy " 

The Board also appointed Dr John R Page 
to the faculty of the speaal school of medicme to 
give the lectures m matena medica Dr Page, 
who, hke Dr Wilson, had served m the Army of 
the Confederacy, was a graduate of the Umver- 
sity of Virgmia 

The course of study, accordmg to the catalogue 
issued m 1866,® 


“embraces a preparatory and an academic department and 
two special schools, one of Civil Engineermg and the other 
of Medicme and of the School of Medicme its purpose 
IS to give a good prelimmarj preparation for the School of 
Medicme in New Orleans Bui more accovipltshed In both 
the speaal schools, the French and Spamsh languages. 
Belles Lettres, Mental and Moral Philosophy and Pohticai 
Economy are taught, m the School of Medicme the studj 
of Latin is pursued, and Anatomy and Physiology are 
studies m the School of Civil Engmeenng ” 


The School of Medicme m New Orleans was 
then the medical department of the University 
of Louisiana and is now the School of Mediane 
of Tulane Umversity The proposed mstruction 
was to cover 4 years, the first 2 to consist of 
hberal arts courses and the last 2 to consist of 
speaahzed trammg m medicme An insight into 
the educational ideas of the times is gamed by 
certain provisions m the cumculum Thus ma- 
teria medica, mmeralogy and geologj' were 
taught as a smgle course, and it will be obsetv^ed 


f F J ‘"f i-auets oi me L,ouisiana SUtr 

E^inaiy of Lraming and Military Academy Session Ending June 30 
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Tbe cfwlsaus ts the fpeckl •cbcda B frorfre rfuJami 
tthtSclUk Cndnt la theSdsul C3>0 Elu|iwtJliif 
tM rroCctot (a Ux Sck<>t oC ^t«tbcbt. 

One ol the InteroOns actiniks oi the medical 
school was the eaO\ attempt to build up a medi 
cal Ubraiy Acoctnog to BuUetb No. •« ol the 
United State* Bureau ol Educatloc the embryo 
Qbnuy coouJned 443 boohs td SKdldne and 
tetelTO the sdaUhe petkidkala 

idfrtu iIa«S 4 t /satacl tf Scw«< and Art 
9f Pk4rm4Cf Scumx IfmiMy. 

Annalet id Ckimu and the Scid*ti/i Amenctm * 
Appoitollv aB that rexoalns ol (he on^^Bsl cch 
lectloo i* a three-volume set ol Letsai drales i 
IdncrfUdl ahkh k aarr la tbc Am 
monte MemorW library ol the prci«it schcM ol 
medidoc of Loufalm* State Unh-ersity The 
stamp on ts title page, Louhiaitt State Seml- 
Qiry d Learning; and iBBuiy Academ} uear 
Alerandrli, La Ueridcnceof itsinchtrion to the 
earlier Gbrarv 

Utile s eems to have beoi acccanpliihed during 
the sefldoQ 1866-1867 toward dcreloplna the spe 
dal school of medidDe and the auth^oea appar 
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enliy rtalbed almost t once that thefr eflorts had 
bed iQ dmed and premature. A resdiitlan ns 
Introdnced la October 1867 Tracaneodinx that 
it bedisccoLLDDCii. bat It wes (kdded thataertiao 
be deferred until Ux plan had been liven a knger 
trial The 1867 catatofut, bcwiTr msJus no 
mmtkw of the medical schod, and the obetta 
of the board olaoparlaon show that Dn WQson 
and Page were uci|Ded to teach other ssbircti 
So en^ the fErrt sberUre cfonn to medklae 
tau^l at Lixlabaa Slam Unltenity In sdte 
oi the ipedS c nrermfeo to Ub Chaner of 1577^ 
for the estahUuuMSt of a rsedtoai school, noth 
tog wu dene lo that dbeettoa untQ Peoanher 
t9jo when plaiu to open the present school In 
New Orlean# were made. TTse fust stedeDls aoe 
admitted la the Fall of ijjt the Deiri> erected 
bmidlai; « the counds of the Charity ilcaplta) 
of Loudua t Kew Orleaxa was occupied In the 
spring ci 93 and the fiisi 4 year dass «w 
anduated to June, 935 There b no doibt that 
Cdooel David FrenS Boyd, *bo b chiefly re 
spcnrible for the UoiveTsltv as It tabu todav 
would be more than pleased with ibe eatabUsh- 
menl St long last of the school which be had tried 
to establish thuost 75 years earher 
Sm W Intwb n wst 
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T he treatise, The Rccium and Colon'^ by E 
Parker Hayden, on the common complaints of 
the lower portions of the intestinal tract is de- 
signed pnmanly for the general practitioner Based 
chiefly upon the writer’s personal expenence, it omits 
matenal of a controversial nature, which w ould be of 
academic interest mainli to the speaalist Because 
it descnbes treatment and surgical technique which 
have given excellent results in the author’s hands, 
presented in a simple, understandable, and effective 
manner, the book is recommended as a dependable 
guide for those who are called upon to relieve these 
disorders Especially practical is the chapter de- 
voted to a consideration of symptoms, since a 
thorough knowledge of the pathological phjsiology 
allows a more successful application of the prinaples 
used in diagnosis and treatment 

The book is well written, nicely proportioned as 
to subjects and their respective importance and is 
clearly printed and illustrated with good plates and 
photographs, which are sufficiently helpful but not 
so profuse as to make the cost excessive It will be 
of value to anyone wishing more complete informa- 
tion on proclological and colonic troubles, and 
phi sicians undertaking surgery of these parts should 
find it a definite aid Duranb Surra 

T he book. Nitrous Oxtdc Oxygen Ancslhcsta,^ b\ 
r W Clement, represents a thorough compila- 
tion of material on this subject It presents the 
teachings and findings of Dr E I ^McKesson, who 
dc\ eloped the technical administration of nitrous 
oxide oxjgen to the point where it could be used on 
all tvpcs and conditions of patients, for cverj re- 
quirement and emergency of surgerj and anesthe- 
sia, and e\ er\’ operative procedure in both the general 
surgical and dental fields It also presents the 
author’s own impressions and experiences resulting 
from the use of nitrous oxide oxi gen over a period of 
mani rears 

The book is well written and casiK read It is 
printed on a fine grade of paper, is well bound and 
illustrated, and comprises 26S pages 

The chapters on the phrsiologr of anesthesia arc 
espccialh well presented It charts a classification 
of signs and si mptoms of nitrous oxide 0x1 gen anes- 
thesia and discusses the fallacj of ci anosis perse as 
a true sign of nitrous oxide oxigen anesthesia The 
administration of nitrous oxide oxigen is discussed 
in detail wath emphasis on the pnman and second- 

‘Tiir Rrt-mj anti Couis Il\ F rorI.tr ]Io\dtn II) It D 
1 \rs rhilailtlphia I.ta X Irbkcr IQXO 
*SiT«ot N Oxinr OxacFN iNLNTnrsn IIcKfanon CtrairN-r licw 
roiNT NNtiTroiMQiE Il\ r W Cltmcnl MD rhilacldphu Lea t 
1 cliiptr IQ JO 


ary saturation techniques, depression tests, positive 
method of anesthesia, endotracheal anesthesia, the 
advantages and disadvantages, and comparison w ith 
other gaseous anesthetics used 

Some of the principles brought out are contrarj' to 
those practiced by many other anesthetists, espe- 
cially the technique of secondary saturation w hich is 
considered by many to be fraught with the dangers 
of asphjona 

As a guide and reference book for the physician 
anesthetist, this excellent work can be most highly 
recommended Mary Karp 


A S the title implies. Professor Jamieson’s lUuslra- 
I tions of Regional Anatomy,'’ is a pedagogical 
offering in a senes of pictures of gross human struc- 
ture, there is no text accompanj ing and no directions 
designed to guide the dissector, even the legends are 
of the bnefest order 

The illustrations are grouped in 7 short volumes 
In each of the sections the pages are fitted on to 
loose leaf pillars from w hich they are readily remov- 
able for rearrangement in anv sequence which meets 
the current need of the student The pages are 
printed on one side onlj, so that the> maj be pasted 
into notebooks 

The 305 illustrations cover the subdivisions of the 
body central nervous system, head and neck, abdo- 
men, peh IS, thorax, upper limb, and low er limb The 
head and neck are allotted the largest number of 
figures, the thorax the smallest number 
The brain is extensively illustrated in sections, 
basal nuclei, motor, and sensor}^ areas are indicated 
diagrammatically, as arc also the pnnnpal tracts, 
commissures, etc Blood vessels, cerebral ventricles, 
and choroid plexuses are all presented with profuse 
coloring 

The head and neck are illustrated bi drawings 
which include entire dissection fields, laicred dissec- 
tions of indindual sense organs, diagrammatic repre- 
sentations of nerve plexuses, and transverse and 
sagittal sections Some of the figures would be 
baffling to a beginner, since thev do not indicate 
what has been excluded, or which lavers have been 
reflected in order to bring into view the stratum 
which the tigure portrajs Others lose value bi 
being too courageoush diagrammatic, suggesting 
but not closelv resembling the structure as p appears 
m the human bodi 

The section on the abdomen contains ingcniouslv 
diagrammatic illustrations of the abdominal muscles 
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ukl lIm Intirirnl cuul, bat mm (J locrlfica 
taatomk*! tkrity for »d»cmtic ririxine*, Tbo 
trettnwnt o< the lajuiail meieoterie*, bkiod 

vt**eli kidJMTt, ead mpcmaUj li UfUr c an r eft - 
tknuj revnWDf models rather th*n dmecdoa*. 
The fchmitk OTtwitip of abck'mhtti liyrra im 
artbitettaral achWemaiiti bot Ulie cotuSderabk 
ICberty »lth tb* ml fabric el wan body 

Xb the Tolomt oq (be p eL r U mr! perlAcam colot 
U fiLa Uriah]/ aodhrin/ollyeted btrt the wtbor' 
order ol pktea b atemloJ/ ault haphaeird for a 
•ectxn o< anatom/ la hi^ aLaorledfea/profm- 
al%t Untibatioa b o( the freatot Impottaore. 
^1106 the U/eta of the pelric and ora*enSt^ dU 
phracnu art ihoan Is udiematk deam^ tbey an 
not portrej-ed ccaratdr faadal U^t^ of the peri- 
Deem arc hovn In dbfsnctioQ, not aa strata eoo- 
tbracm althla/enln adUotot rtxkriB therebtiont 
o< tba peb.ic rbccra t thrii Uxamestooa, faacUl, 
and dUphraematk ropporta eroold be of Uttk on 
In tnlniQf cntlcal ttodrsU for tbe praoUe oi 
colof/ uroiog/ Of proetoUgr The figora mn 
tratmf tbe anatoD)/ d the temak pel^ arc the 
meet sfortonate of tbe etoln kd. 

I tbeaet cpf plateaportra/lfi| thertroctsteof the 
tbom the acheffiitle method u stfBtfd t creato 
adrajitiir litice srach ai tbe Iroportaot asatoo/ 
of the thoradc cage and Its rlacera; ma/ be ta fbt 
Inam traserem au aagltta) aeoloni ai^ ireo avr 
flea p T o; w t latB of orgua. 

lath aeetioa oa tbe opper and lover Ilfflbt, the 
fifum ahidt (bo« the areu of oateolar attach* 
seat os the booo are (sadamentall/ aanOar to 
thoee fonsd In tbe ttaodaid texthooLa, attaaea, and 
manaab of groii anatocn/ Qtre tbe order b the 
lofkal 009 of RcceaslTe la/era, Uotn cataaema 
oerm, superUdal rrlu and /jaaciil ateem ihrootb 
p r u gr eiaf rel/ d ee per la/en of mttade. In the more 
fif si ^ for eanrpk. thoae deallac <Hlh the 
i/ncndal tbeatla of tiwhaoaand foot the schematic 
{Aan b stfOxed t gmt adrantaye bnt vhen the 
same derice b employed to abov the ternkm. oerm. 
Tfaaeb, and nm^es, the coflectlcxi of tranKctcd 
ftrsot u rca fonns a bcaOderiny ataembUye. 

Tb cokna emptoyed In tbe Qlattratkim see m , tn 
Ktmc Inttancfa, anaccetearily nrrbh bst th reader 
mnnoi bUmc citbci tbc a inoe or Qhiftxalcr fee 
frwtnlftny la foch InDOCfnt faictT when ctmenaric 
feaaU of >>if« an to rare tn tik hlstoi/ d book 

mttinj Continued examination of the pialetVovera 

one’* oppoaSlloo to the nspiendent tae of coJc* 
thtce It ts realixed that the earkd boet fooetto as 
fn-nbr tlynaJs, foT vhst ftodent would erer faQ to 
remember the triptrt te character of the Innoartaate 
bone, after he has seen its anltt done In gnr cerise 
and cerokan bh>e? 

Tai.cn aa whole, fflarfratUar ef R*cUmd An*t 
ear t* otefol adjimct t th sterdent reysbr 
anatomical bbriT/ t pnsts of tbe kind of anatmn 
whid> b cost omanlv pmented In charts IU*T»phfc 
/■VnraHpT b ansj/lical erf tbe standard t/p Utsslra 
taaa of taie-apart modeb foond ns n wi aa Dy m pees* 


ent da/ laboratories. Tbe voUmei erf figam wiD 
tern aa a 11 k betaecn the standard atlas luA 
the flsdenl uses at the dissection ubb and the 
blackboard dtawiayswbkh are cuncanaiQ/ feat re 
of the fcciart In yroas anatoeny BmrA'rsor 

7 \ a treaUse of 400 payet enUtled Sienlijj 1 

Imfjind PfrtiJtfyA lane Roberts nresents the 
fsblM in amjpithenstra manner Toe ork cor 
era this hnpeeUnt pcohlem erf the otatrtri^ a»d 
pTtfftdoyh-aJ Add tn a detailed fashfocu Eachphtse 
orf It b yfm tbofoafh ccani deration. The male 
I ctor b fjTTn a place egtia] to that of the femafc, 
and It U enemnyby t nnd that tfab ptu^e of stcr 
Qlt/ b befny (tceased as (t should he. AnomaSes b 
the male pofuJ tract, thficoJdei remittax from 
ph/iiol oyksl dbtmbacces, methods of coflrtl&t iki 
eramininy sexsts, and eraJoatlOD of the molts ob- 
tained an (dearly set fcalh. 

I conslderiay tbe (enaie a tdie in stmilitr tbs 
homan c/de b i fs lea ed. IHastratioia of tbe eado- 
metrlomat dhlernit stayes of tbe cycle txalaciadnl 
Tha cndocrines and dhtgrtanca of lha eodocriiM 
meebanbm re dis c os s ed In rcUtico to the homan 
ertje. 

Cisder the Ifrreadyatloo of spedbc fnctloos 
OToIatloa and metlwds for tba detemisstlo* of {ti 
oce nn Tnee the patency of the tabes, eadanetrisJ 
chanysa, axtd tots for dHeTTnlniny the atite ef the 
eedooiso m dbeossed. Tbe r»e erf k tuftaio Is 
the peodnetkn of sterfEty and their aso la Its treat 
Best art eH f m e n ied 

TUs rohuoe b rtcMnioended to aaynoe bo b 
latemted In tbe sob)ec} erf sterility 

Cum C.iyacm 


T ut title of the acrOest 6t page moDOfrapb, 
Cfainscrrf EJt^ 1/ NiOrar ftcirfs ,rf aesUcri* * b 
aooawhat mbl^Iny. It deals, in fart, Hh the 
ontoward ellects of anoria wU^ my etneopany 
tdtroQS ockle anesthena. It caQs ttentloo to the 
DorbVfjty and mortahty fafkwrlDy nitrens orids 
which hare only recently been ondmtood ahbocyb 
tl^ have iuy been obvrred. 

Tbe aotbcT C/ril B CoarriDa, has condneted 
competent and palsatakisy inrextiatlon Int tba 
o earo pa tholop foand In victim <x nitrooi orida 
adadnbtratlon, baaed on id caso which have co tae 
Oder hb obsarratloo. Case bbt lies od post 
aurtem hndbfs are prtsested. 

Tba phatnttcoloCT and t ricolo^ofnltrocsorida 
are dbcosjcd. Tba mportant ft ct b noted that deep 
aarylcaJ aaestbesfa mith nitnws otide ts obtained 
ooly [th sjphyra •\ compiet rtrlew cf the nconj- 
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pathological findings in asphyxia from vanous 
causes is presented together with certain general 
pathological considerations 

The work is amply illustrated It is recommended 
for careful study by all those whose patients receive 
anesthetics, and it should be “required readmg” for 
anesthetists 

The foreword by Dr Yandell Henderson is a fit- 
ting introduction to the text Frank J Murphy 

T he mcreasing mterest in mdustnal medicine 
and surgery justifies the publishmg of Schwartz 
and Tulipan’s very important book, A Text-Book 
of Occupational Diseases of the Skinf for it supplies 
the physinan’s need for detailed and systematized 
knowledge of this subject 

Statistics show the growing importance of occupa- 
tional dermatoses In England, in 1936, there were 
1,771 cases of occupational dermatitis, 84 cases of 
chrome ulceration, and 142 cases of occupational 
epithehomas AU other occupational diseases that 
were compensated totaled 428 cases It is stated by 
English writers that these figures do not represent 
the actual incidence of occupational dermatitis 
because only those workers who are incapacitated 
for I i\eek or more and those who receive compen- 
sation are reported Prosser White estimated that 
at least 18,000 to 19,000 cases occurred m England 
each year 

In 1933, 9 of our states, which kept records, re- 
ported 5,787 cases of compensated occupational 
dermatoses among a total of 8,875 occupational 
diseases, or about 65 per cent of all diseases The 
latest available records from 5 of these states show 
that while the number of all occupational diseases 
has decreased m recent years, the proportion of 
dermatoses has increased from 65 per cent for the 
years 1932, 1933, and 1934 to 69 per cent in the 
years 1936 and 1938 

A study of the compensation records of the several 
states shows that the average loss of time per year 
for compensated cases of occupational dermatoses is 
about 10 weeks, and the average compensation paid 
IS about 100 dollars In addition there is an average 
cost of medical care of about 90 dollars It is, 
therefore, estimated that the annual loss from oc- 
cupational dermatoses in the United States is ap- 
proximately 4,000,000 dollars Most of the matenal 
in this book IS based upon the authors’ ow n observa- 
tions and expenences and the remainder upon re- 
ports and observations of other workers in the field 
A very important feature of the work is a des 
cnption of the vanous industrial processes, such as 
the tanmng of leather, the manufacture of rubber, 

*A Text Book ot Occutational Diseases or the Skin B> Lotus 
Schwarts MD and Louis Tulipan MD Phfladclphia Lea&.Fcbiger 
1939 
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electroplating, the making of soap, and the manu- 
facture of explosives Every important mdustnal 
process is discussed bnefly but so adequately that 
the reader is given a fuller understandmg of the 
background on which dermatoses develop There 
are interesting chapters on cosmetics, dves, mycotic 
infections, occupational cancer, and diseases of the 
mouth The final chapter contains a hst and a 
detailed descnption of the chemicals which are 
known to be or which can be skin irritants 

The book contains a vast fund of information and 
is well wntten The text is pnnted in large type on 
good paper The illustrations are numerous and 
excellent, and there is an extensive bibhography at 
the end of each chapter This reviewer unhesita- 
tmgly recommends it to every dermatologist, indus- 
trial physician, and general practitioner The 
authors are to be congratulated on producing a book 
that should be a welcome addition to any medical 
library Edward A Olr’er 


T he 838 page Enghsh translation of Bing’s fifth 
edition of his Lehrbttch der N ervenkratikheitcn'^ 
contains 30 chapters and has 207 illustrations The 
translator has rearranged and augmented the ongi- 
nal for adaptation to Amencan usage Despite this 
the very cogent observations and conclusions of 
Professor Bmg are retained 
The author’s style of presentation is entirely in 
accord with that of the reviewer If in neurologj 
one must be methodical and accurate, it follows that 
the discussion of entities should be along the lines 
of an easy understanding, as far as possible, mstead 
of forcing the student to memorize signs and symp- 
toms Professor Bing has wntten this book with 
the former in mind Ail of the chapters are up to 
date and are written for the student, however, it is 
an excellent reference book for the neurologist as 
well Following each section there is a very large 
bibliography of both Amencan and foreign con- 
tnbutors A considerable amount of discussion 
regarding treatment together with wntten pres- 
cnptions IS to be found in this book There are 
chapters on pcnpheral nerves, dyskinesias, muscu- 
lar atrophies, degenerative diseases, demyelmatmg 
disorders, syphilis of the central nervous system, 
artenosclerosis and hemorrhages, infectious diseases 
and intoxications, aphasia, apraxia and agnosia, 
tumors, diseases of the cerebellum, disease of the 
endoenne glands, diseases of the autonomic sj stem, 
convukive disorders, headaches, and psychoneuroses 
The illustrations are % ery good This textbook is a 
desirable one and is recommended to all students 
and neurologists T T Stone 


•Textbook or Np\ODS Diseases By Robtrt Bins Tranjialcd and 
cnlai^ri by W abb Ha>matcr From the sth Carman ad SU Louis The 
L. V Moabj Co ig3g 



BOOKS RECEIVED 


Boob rcrd td ua a(ljio«lcd(Rl ta thk drf«ftiacB(, 
tod ««cb ackEMlrdfiaeot oont tc rctudcd u ■tficfcirt 
nrtore fx tb coontar o< tb icvitT StirctiDOt «fll b« 
Eud« ior rrr^ U ljUimU ol oat rnderi tod t« 
^MCC pCTttlU- 

Ftjoe TOKW Efwtnmrru. cirtic* nm- 
Ki> »ciD* OTttmrxtviT* cLcnct. By J 

Poa OrSii tod V Poq Dt Stath^to. ^loeCerldn Ciat 
V. Btmliv Y Ruacm, tyg 
iltvrti DC mror^Touiciv oiDcmct mcoi 
iXRUaTXTAL By J Pm Ofb tod V Poe Dc StaUafn 
iloateskko Tipofrut XtUatVU, 9 >S 
Tc* FcTCnoj TTXU IrtEMKt ittttcrrr BrUtt- 
bcc Mttoo \ ter A B ILD Jfi (ta iltd ) F 4 CP 
FIrrt cdrtkn mitcii \«w \orit, I .cic da a D XfifiktoC' 
CeaCufj Co wo. 

Ockn.'racs urs Grarcotoor By Tb« Daptftoxattl 
Sttfi t/ the Uahctslly o( Cmoja lac Other CaatrCxnoo 
FdiUd br Fred L \d*£r it V M D FA.Ca \o«t. 
tod t. PkUiuletpUt Let k FrUerr w° 

Fnti T» NDWt u Dun ScrrrT orm Ito 
DCNcr Eitotarr « \ lOwcJI Tmfr nraornn 
CoTWiKrn rwoicrso Dun <» r «7 Frix rtDmo 
Isjun rt Tcx Evu. D at Ua£. By Edob 
l_ PoRn il D Pb D utd Fnd U ktxtr il 0 Od- 
cm« Tbt Xlehtnitj (d Cbk*<p Prett wo. 

T xucnra cc tet \jrujci'r Gtcrcmoaicu. So- 




T LadciLD SLLodb 

Scecx •toRc-tt CtmiACT P ci taa iu tt. , _ 

II ilooc, \ ^ U Se it D LytVa, Ke* \<cfc. Tiy 
miD Otf««d UQ^emy PnM, 
f.jvj-ra n CkOMOOD, ^39 DOTCCOOX Or CotArt 
Brno T mCka EdUeo ty UtraU W Dcrytoo. iLD 
F P Si Lock TW C t ilatby Co w« 
B tootru rrc orDnrstr By ileje Badtatky Fb D 
M D tad Otetr Bodtotky D U D Net \orl 
iflCTMlBlB Co WO 

C c pt uiv Tu iUtrocittixro Srtrrr or PttrrcAi. 
C AtAcmirnct *m Srtau. Rerctoc* «> n* 
RiTtooccTTTr PtoCTlt By Etoajtu P iltnphy MP 
F \ C S. PfeltodeiphM Dabrnhy d PnnoyWtaU Pmt, 


WO 


Coxr m wnt or Rtokwai Dwctcita n Lftwxt at 
tkl BtAiT tP SfTNU. CocD Cav3»t IaT»i»<.cnrt 
TO THj Pirvrtwxt LocAtBUTcrt or Dwuert m» 
I AHf* ^ '' Smex By RoIjrK Bn 

TnstUted tad tdBed by U«bb UtytitUr tb ed 
St Look tve \ llu^Co MO 


0 ^m» iIrncAi. PtrtucAwm. Trtncrxznt i 


»-v¥uc*T 3 en. ictncTXZnt or 
Bott -tt JorcT By C R. Gbdfcrtoce iCV. B M 
( 0 »»i> rJLCSfEot) Loodm Qdord Ctnenfey 


Kot. 


OTKiu>ilmcu.PmJcii 3 axs. Tct SOTAi Purrti 
mtos* -TO Sastniomn. Br t 3 iSord Ufc*. lUj 
U R CP D P U Lcatixt Osfcrd Ustrertty Pmt, wo- 
Uaciwtx ilntotiAi. LxcTTtE, 00. Tax Mjfrtrt 
OcTtocc rt Soon By O Griy Ttrwr D Cl (OertL 
Hm.) H.S FJI.C S, F \ CS (Hoc) FJl_\CSnim) 
Cbaccn Jacktoe, Sm k Co gjg 
Tex PA 33 i 0 i/<ot or PrruxAL 'I'WT.rT^ By VtSba 
Boyd, UD LLD iIRCP 4 F.d 5 , F R CP .(Lend 
DW Pfreb ) FJI.CXS ,d »T erf. PWitlelpiiti Ua 4 . 
FrUfTT wo 

TitATxm n AX n ocxnt a\d FcAcmre- ra 

Brtau.RjrajiAcx TO rar Cuitxp iJmm AiThcsn 


. Net \<*i Pttl B 


ly tt WTaxrtt Orr 3 
tiaeter ioc, wo 

Kxrrm u Pyt L - u n ot vt mPavrcAi Drue nor 
IT i»e T tATxxxT PPLCtwAt Totijcrtffca. 0»- 
Irdniioes by Strtatc Lake fbyiidtat to the Stadia M 
ibeTnakaA FmadMM. Erfhedby Edttnl V r»dani, 
M.D Wai N Utyet. XLD- taj SWaty T EOtaebrt, 
ilD jemetd by £. R, Btldmia, il D FMTadrlpta, 
Let k Tddfn wo 

IrmtaxT xi i/mw dc u Bjenaroeras (»- 
oiooi TOUQi ccTD By Ltdt Miao Uiw 
Bmw Aim Ubatrlt y Ednew U MeKe^ UC 
El n LLo rcunazLtrtco t sc mxuozm. By 
Dr Wxatt Stoebb Otm Madrid Ely— CLlpr, S K 




F vnm*, LKP Cmo BcTx cokcTilrTiKa By 
R U taw.>mt, BSe iICbOnb IRCS A HA— 
WoerfBoaL. BAlthasrt TbeRObcsitilRdLlMCt WO. 

lucvriATTrt EucTtocAXCBooxAecr By Jtfta Bar 
atm. A B , il D OipatSy rrttcti by the hi JotcyA IL 
B^fajiDO. l il tad Jtks* Bcntela, IB il I> 


*d ed^Nrt i^ork taJ Lndoe D Xpphtoo-Catwy Co 
Joe wo 

Rcnm TV tucAxioxi Woa tiot r» Rnuxes 
rr Nn%oA. AX» ilcrru, DttLAU. \ok«ne n— Tax 
UrronLALAXt Cmiu. Lrtcu or irroN'**: 

FpMmoT P rat e e d n* o# the \«DC»tl»o, Ehcntber 
fo tod gya, Nrv iatk EdiUml Bcttd Job* F 
Faban. iU) S IStPci Kxisct. MP) tad Aofw U 
FetaU, il D Btlmire The Uilbttai * WDlim Co 





Charles Bell (1774-1842) Discoverer of the distinction between motor 
and sensory nerves, united the artist and poet with the philosopher and sur- 
geon, an imaginative, ardent teacher with a single-minded devotion to his 
work, assumed direction of Hunter brothers’ medical school in Windmill 

Street m 1812 
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I X 193s, Meleney (3) established as a 
clmicd entity the chionic, undermining, 
burrowmg ulcers due to the micro-aero- 
phihc hemolytic streptococcus, and dem- 
onstrated their favorable response to potent 
zinc peroxide therapy The modes of ongm (4) 
of the disease process include the foUowmg 
First, in mcised, infected lymph glands, sec- 
ond, m operative wounds, mostly associated 
with the mtestmal or genital tracts, third, 
secondary contammation of some pre-existmg 
infection 

The outstandmg features of the disease, he 
pointed out (5), are as follows (r) That the 
ulcer may attaci any part of the body’s sur- 
fa^ and any person regardless of age or sex, 
(2) the nucro-aerophihc hemolytic strepto- 
coccus is the etiological agent, (3) the lesion is 
characterized by prolonged suppuration with 
the development of an ulcer having under- 
i^ed skm edges, and smuses burrowing into 
the deeper tissues which tend gradually to en- 
78C the ulcer The base is usually composed 
^ grayish, shaggy, gelatmous granulations 
D^ghter ulcers are often produced, either by 
surface inoculation or by burrowmg from be- 

^ Service of the Jefferson Medical College 
“ospital Philadelphia, Pennsylvania. 


neath, and these may fuse with the mam ulcer 
Muscle and bone are not often affected (4) 
Fever and pam with considerable prostration 
may be present m some cases but entirely ab- 
sent m others (5) Treatment with the ordi- 
nary antiseptics is usually without permanent 
effect The ulcer goes on as an ordmary infec- 
tion for a tune and may show considerable im- 
provement with the treatment used Ulti- 
mately, however, such improvement ceases 
and the mfectious process comes to a com- 
plete standstill, or gets worse agam, never 
healmg over completely (6) Properly apphed 
zmc peroxide cream controls the spread of the 
infection There are three cntena for success 
m the use of zmc peroxide (i) The chenucal 
agent must be potent Du Font’s “Z P 0 ” 
IS satisfactory (2) The freshly prepared 
creamy suspension m water must be m mb- 
mate contact with all parts of the mfected 
surface If exposure cannot be obtamed by 
direct application, surgical excision is neces- 
sary (3) The dressmg must be effectively 
protected agamst evaporation and diymg 
Furthermore, as Meleney him self states, 
little has been recorded m the hterature to 
focus attention on the early diagnosis of these 
ulcers, so necessary for the institution of proper 
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I N 193s, Meleney (3) established as a 
clinicd entity the c^omc, undermining, 
burrowing ulcers due to the micro-aero- 
phihc hemolytic streptococcus, and dem- 
onstrated their favorable response to potent 
zinc peroxide therapy The modes of ongin (4) 
of the disease process mclude the following 
First, in incised, infected lymph glands, sec- 
ond, in operative wounds, mostly associated 
with the intestmal or genital tracts, third, 
secondary contamination of some pre-existmg 
infection 

The outstandmg features of the disease, he 
pointed out (5), are as follows (i) That the 
ulcer may attack any part of the body’s sur- 
face and an}^ person regardless of age or sex, 
(2) the micro-aerophilic hemolytic strepto- 
coccus is the etiological agent, (3) the lesion is 
characterized bv prolonged suppuration with 
the development of an ulcer hanng under- 
mined skin edges, and sinuses burrowung mto 
the deeper tissues which tend gradually to en- 
large the ulcer The base is usually composed 
of gravish, shagg^% gelatinous granulations 
Daughter ulcers are often produced, cither bv 
surface inoculation or by burrowing from be- 


neath, and these may fuse with the mam ulcer 
Muscle and bone are not often affected (4) 
Fever and pam with considerable prostration 
may be present in some cases but entirely ab- 
sent in others (5) Treatment with the ordi- 
nary antiseptics is usually without permanent 
effect The ulcer goes on as an ordinary' infec- 
tion for a time and may shoiv considerable im- 
provement with the treatment used Ulti- 
mately', however, such improvement ceases 
and the infectious process comes to a com- 
plete standstill, or gets worse again, never 
healmg over completely (6) Properly applied 
zinc peroxide cream controls the spread of the 
infection There are three entena for success 
in the use of zinc peroxide (r) The chemical 
agent must be potent Du Font’s “Z P 0 ” 
IS satisfactory' (2) The freshly prepared 
creamy' suspension m water must be m inti- 
mate contact w'lth ail parts of the infected 
surface If exposure cannot be obtained by 
direct application, surgical excision is neces- 
sary (3) The dressing must be effectively 
protected against evaporation and drying 
Furthermore, as Meleney himself states, 
little has been recorded m the literature to 
focus attention on the early' diagnosis of these 
ulcers, so necessary' for the institution of proper 
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treitmcnt. It b colj through tbc publicition 
of CMC rcporti (i 378 9) from Uroe to time 
that the attention erf ph\Triaaiu will be di 
rected to thi* dneue wocn unu&ual uken are 
cnctnmtemL 

It U the purpose of the author* of this paper 
fint, to report 6 cajc* *homng the t\'p)ctl 
dlnic*l chaiactemtic* of chrome, undetinuilng 
ulem due to the tnlcro-ampphflic hcmolj-tlc 
itreptococcQt, obierved aod treated on the 
Surgical \ Service of the Jeflcrwn Hospital 
*ccond to itrcks the Importance of caiit HUg 
nosu third to urge that anaerobic as well aa 
aerobic culturea be requested routine!) on all 
cases with frank suppuratioa whkh fad to re 
q>ood to ordinary measures fourth, to record 
and re-*ffirm the fat'orable Influence of ainc 
peroxide on the course of the Infection. 

The dinical caic reports folkrw 

Caii Rej. N ZH 57J EL. B ire(l46^'can 
whit temak, adealtted to tat borplufl UecratlMT 14 
diKhiirfvi Febroary 4, sq)? Result dksth. 
On Mav t gj6 pairrtt aai pren noplij'ketk 
tvpfadd Tiedoe (T t.B ) bonUciga lot toe left 
dtitcMmawiaA ImaeuUtelocslrtacikofeUoind 
th bsces* foraatun, «Udt wit epeoed aod 
Iraiaed There it ao rec^ of coltve hariof beeo 
taUeo t that time. Tnak wpooratioe t* rather 
kra oereithekM os June 7 oe u toU b her 
afatnoia that the leMoa had *uh«tcted •uAcfeail 
for her to ccodeftake cootempkted ’oysfet E a 
laad She hid roovdenhl pain ith jpeottratiro 
hOc CD route, the b*ce»i tpmdinf. aoJ be stated 
that thCM ere the ar»t di olberillock DmfoK 
the inp t Lodkotu sere Bade into the ufeeiea 
rea. She Uoded t nTmoalh co J oe 6 llh 
ceUullQ^ of the left shoulder aod pper no, aod as 
dmitted t ooce t (be Pnoce erf t\aki Hospital 
tt >lTt% tune Ibe ouad lovolred Che entire left 
iboolderdoa t bat act lochsiutf t be foul. There 
«ere podeU of pus la the peripberal poilioa of tbe 
ound. Tbe kj distal to ti bsce^ as eiy m ch 
darkened od looked u if rt aoakl sicnfb There 
vasBorepoeLalhniphadetkopatbr Thenochets m 
lard open th tree drainace nd C rrn inbes ere 
inserted. Crwunaous Daki treatment was 
adopted The blood it atscnsiai) as oexatj Tbr 
ttttpentnre foe tbe 6i»t erks aned (resn 
t 00 detre es , ul Jul ben t ocnnieiired t 
me. settlmx do in the next eek t aroiuid 
00 decree* aaaia 'n^pui'e as not dnl drraied 
Toaard the end of Jal\ od daring coast of August 
and emri in ''eptember there *m» teodeser to 

rne of tfinperat re h»ch »ki»iv od 
fraduaD) tnamiained th nKfew^ed puUe 
rat during Septembo' and October Earl V 
gnat pur* culture of Staph rlococca rests as 


found and certain n mber of racriac' ere gfren, 
but these prored laeffertire. \ anteroUc niltore» 
ppear t ha x been made Scartet ferer Ucoria 
u rren In Tone lllewi.e mxdeli od ptooComI 
Ubfeta, all sritoout besefiL 
Three or four oneratioa-i ere perfotmed t own 
nd dnb the poclrts ahkh had fonord from Urtie 
t time bot in •pile of iB form of themm the 1 
fcctioa spread sder th* deep (uoa, lit reroJil w 
oeemsit. Bachs and lira krfrt ri > ere Cried but 
ppeared to irrfut ncber than t ^ any good. 
Eariv in NoNxmber another i ve^.tlgalka of the 
por was nude alth the reuilt that hewwfnfc ttixp- 
tccoccws a callKated, th vase cotc«ie^ erf 
sUphvlococciu dJphCheroidN, and BirfDas peexeus 
\ twbeidcbadni ere •era on smej N ruerobSc 
culinrxa era dow 

X-ray naraEnatkoa of the left arm ad houlder 
ihoaed Dothl g aboonnsl pre>eot la the 
On Deeettber ^ 9^6, the pattot iQed for 

America and on IJecemher 14 aas uLea at owee 
fram New York to Jetfersoa Hcnpitat SV wa 
cmadsted, aaUow quite prostrated, d as i rain 
/‘irrlca/ n si ao/isa. Orer the left arUli, ara^ 
and shouldex e«pedally posteriorir the ikln aid 
•cbcataneoiiJ tlamf* a ere deftxovxd aod the on tries 
en bl I dearf^ exposed, ilh the ikra edgta 
•Mkmlaed and the ndre »arf of isasda coated 
Ith ihfci yeOow purokot diichaige Tbe iWpi 
ere ndermi^ and there t, cxicdetlofln 
d ratkA Tbe dbow vt* qiit US bk the (on 
m as rdesutoua Tboe was ran* pii£aes* Ith 
dlwotontlaa up the cedt porterlort) (rig. ) 

Carrrl tube* at pUetd the uMnijing aUa 
ed)^ nd the wound u dressed llh acrl^rioe 
sofatioa. C Ham /rom the arm oe Deresaber 18 
0)8 ridded StreiXococcna hetmdyticTi*, mJero- 
aerephilk, Supt>loCocmi txui, St phyioecemr 
albos, and drphtheTOid baciili. N strict anaerobes 
ere reenrered. T days later cnJtore of the ulcer 
revealed Banlhis pmteai Bacillo* pyocyaoewr. 
Staph lococcus ms, and Streptococcat hemo 
I tieus Tbe blood cuJ to re as oegal ve 

Tbe ound faded t respond and oc Decnoher S, 
Q the undmoiiwd fiaps ere excHed oaul neriaal 
tnsne as reached thn the entire ulcmied leswo 
as covered th nnc perowfe oxam then th 
gaoxe soaked aine pemdde, and ftnaB th 
thick TtsdiQiaed game oddre'^ip Dre»d « ere 
changed da Jr or ererj" other da V fbe levon looked 
m ch better tka^ the draioM* cooUnered no len 
opioua H ever, th eek there as drt^i 
temperatare ana pube, Tbe paiamt as le** t sjf 
and gttmJ coodiuofl a» noTed much tmprored 
Tbe eopsou dacharge cootinned At thn time the 
pat Wnt de^ eloped prrunre sort C th* base of tbs 
spine B J mury 8thefc\erh*d gi rt<ea and 
♦ome edges of tie onginaj ulcer showed endenct of 
begmn g 'pread of nDderrmning C Itxre t lln> 
t me again teided btreptococc«i« bemerfi Cicd hich 
as proved t be mlcto-aen^ibc and hUpMlo- 

coccu^ reus. Tbe iftfrctwo no* aho obed the 
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base of the spine with considerable spread and much 
foul drainage From this time on, both lesions pro- 
gressed unchecked The temperature dropped to 
subnormal, the pulse continuing around 120 The 
patient grew gradually ^\eaker and more toxic and 
died on Februarj' 14 Permission for postmortem 
examination was denied 

Case 2 Reg No AH-4119 A P , aged 41 years, 
colored female, was admitted to hospital October 
12, 1937, discharged November 24, 1937 Result 
improved 

This patient, a very obese colored schoolteacher, 
came to the hospital complaining of painful ulcera- 
tion on the outer surface of the nght leg just above 
the ankle, exact duration not known, but probably 
3 months Weight bearing increased the pain The 
ulcer had persisted in spite of vaned self-medication, 
and had grown larger, especially dunng the 2>^ 
weeks prior to admission She had received no 
medical treatment 

Physical examination revealed an irregularly 
shaped ulcer just above the external malleolus of the 
right leg, with flat edges and discharging sinuses A 
thin discharge exuded from a gray surface The 
clinical impression was tertiarj luetic ulcer 

Cultures on admission October 3, 1937, jielded a 
hemolytic streptococcus, aerobic, in conjunction 
wnth Staphylococcus albus No anaerobic culture 
was made Zinc peroxide treatment was insti- 
tuted at once In the interim the blood Wasser- 
mann and Kahn were reported as four plus In 
addition to the zinc peroxide, she was then placed 
on mixed antiluetic treatment The culture on Oc- 
tober 14 still showed hemolytic streptococcus and 
Staphylococcus albus present on aerobic plates On 
October 20, 1937, anaerobic culture gave no growth 
in 48 hours The wound infection had apparentlj 
cleared before the causative organism had been iso 
lated and properly identified The ulcer healed over 
quite readily and m 4 w eeks had almost closed over 
completely The zinc peroxide treatment was dis- 
continued, and warm compresses were applied No 
cultures were taken In another week there was 
complete closure of the wound by epithelium Pa- 
tient was discharged, cured, in care of the physician 
referring her and he was advised that she had 
syphilis 

Case 3 Reg No AH 5833 W L , aged 56 years, 
white male, was admitted to the hospital December 
8, 1937, discharged December 23, 1937 Result 
improved 

In February, 1936, the patient sustained trauma 
to the left forearm just below the elbow Swelling 
and ecchymosis followed and receded gradually 
without treatment In February, 1937, he noticed 
over the same area a “boil” which increased in size 
and later ruptured, draining pus His doctor used 
various applications and there was considerable 
healing of the ulceration with crust formation The 
patient then fell and knocked the crust off, and 
thereafter the ulcer spread wth attendant frank 
suppuration Subsequently other areas broke out 



L 

Fig I Case i Seven months after onset of the disease 
Note the undermined skm edges, burrowing sinuses into 
deeper tissues, daughter ulcers, and bridges of skin The 
base IS composed of grayish, shaggy, gelatinous granula 
tions 

on the forearm, first as abscesses and later as open 
sinuses He states that the lesions became inter- 
mittently better and worse until 5 weeks prior to 
admission, when the one on the antenor surface of 
the forearm began to spread, draining more than be- 
fore He gave a history of chancre at the age of 18 
years for which he had received some treatment, 
details not known Cultures taken in the referring 
physician’s office on December i, 1937, were re- 
ported by the Jefferson Hospital laboratory as 
“Streptococcus hemolyticus, micro aerophilic. Ba- 
cillus pyocyaneus No y'easts or molds recovered ” 
Patient sent to hospital because of failure to check 
spread of the lesion 

On admission the left forearm disclosed an area of 
small burrowing sinuses, extending from the elbow 
to the middle third of the arm, mainly on the ex- 
tensor surface, with the exception of one large, 
punched-out ulcer on the dorsolateral surface The 
ulcers had smooth, round, curled edges, presenting 
a punched out appearance, with granulating bases 
The edges were undermined for some distance back, 
and some of the ulcers were connected by sinuses 
In view of the history of syphilis and four plus 
Wassermann and Kahn, the diagnosis was tertiary 
luetic ulcer with the undermining due to secondary 
infection 

Culture taken on December 9, 1937, yielded no 
stnet anaerobes The aerobic plates show'ed Strep 
tococcus hemolyticus and diphtheroid bacillus, un 
classified 

The wound was dressed daily with a freshly pre 
pared zinc peroxide cream and sealed off with thick 
vaselmized gauze Within a week the ulcers became 
less inflamed w ith considerabK les-- suppuration The 
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Dk 1. Cbm 4. T tad ooe-tMlI yean titer oMcl, 
item mi nlemtioa o( tie ri^bt tim. 1 b\o(tIbi Uw cntln 
lUntUcknm hb arde mt^g rJ 

Itn uliJloG* took 00 t plniJ*h hetllhr tppeBiMce. 
The uodennlned art* £Oed ta aM epitfctliatlon ww 
In erldeoce Ciiltarej on December t7 937 yfeided 
B a rfTInt procyaneDt, aocj bo anaenok orj^aniama. 
Bt DecamWr 15, Uie bealinf had peogretted to ut 
btactorilr that the patient * ai (Bwibarxed in can of 
the ttitninf pfartUa It* coo ti run act of treatmat 
with nnc perotide and (or antOoetk thetapjr 
Corrcapoodeoct with the (aally phytkiao rereali 
that the elnr had become c onip ietdT epftheilzed 
witHn 3 wetka alter <E»ch*r*e the hoepfuL The 

E lknl fa aeen weekly (« lotfloetle treatment by 
i^iytidaa, asd thm baa bees 00 reenrreace. 

Z!( 341 RC ftdnywi, 
white female, u admitted t hocpful Jane < 
gyd, (Eicharpd Joae n, tfjd Kenah laproeei 
TaoTWipriorte damoo patient dereuped an 
Isfeetea hair folltde oo the ertetuor tsrface of th* 
n^t arm jut below the elbow The lofeetiafi pro- 
gnaaed astll the bacesi attained the aUt of lasoo, 
benltarulscfaed and drained. Instead of healing, 
n oierr developed ad spread oncil ft ahnost awn- 
pleidy eodrcled the ana denaefiog an axe* 6 to 8 
lochc* aid*. rrofrCM Iron then 00 varied. At 
time* then was conmdenble bealma. only t be 
followed by further breakdoan. Blood Waisermann 
taken after a yea of varlou treatmcnti as alleged 
t have been poaftire however hen repeated th 
report au consfatcslly oentive hrrertnelets, two 
very sketchy courses <3 aatlittetic therapy were 
alth U t tie change m the character of the nicer 
Roentgen therapy was also tried and had no favor 
aUe edect. She was then sent t the bcnpftai, th* 
diagooafa being tertiary trws s u tpect N csitsra 
were made. 

Physical exaimnatioo revealed an okcrated area 
on this right rm ahkh alrnoat completely encircled 
t. It InToired the entire sUn thkkaesc and as 
haiply demarcated from the nrtoandlng Ifaanes. 
The edges were nadenmned. The raw mitaces were 
(romfrayt bright red 10 cdor frannlar in ppear 
nee, and covered aiih a »bln layer of pet. Them 
was DO gangrene. \ coasaltiag dennatologfat made 
dfatT>o*fa of gumnaa, and ad'riwd local ppflcaclnos 
of maphaiscn, in conhcoclkn aith regalai antQ ttsc 


Fif 5. Cases, desadna ratlnty bealrd hknoanilae 
cnatjacitirv or Csatka of the iofat. Thmgh sodk 
andentamfloc. Ira Idrotkal hh the pncoii^ flgort 


therapy Tbe blood \\ asaermann sru negative. The 
patient was dfacharged im pr oved 1* care of th* ont 
patknt departmeaC. 

Sheaes readmlticd SoTtmber 16 i936(Re&No. 
ZB 49S7) afler a muse of bfamaiscn iodide 
ihexapy witbont rare. Repeated terofagictl tots 
were negative. Lymphopatik venenvm u nest 
cnosldei^ lb* FiW ust Wag Bcgativa to 14 honn 
asd qoerticaabfy poaftive In 4S bean. 

Blopire of the aim margin was performed and tbe 
dktBota of (^nek Induueatory nicer of the 
tUn. gxamjknaioQS typ* of leiiee made. \ arlou 
local me aa gre* rr* irsed subaeryjat t this, and 
aacDnetk therapy as enntinned. Cnltnre oa 
howmber 7 93d yielded StreptocDcros beno- 

lytkes and a dIpibtheTcfd bacBias ernbkaliy ho 
anseroUc cnltnres «ew taken. Sh* was tnated as 
an oat patient Irntn this tla* until October 

The okcr tn tbe meantime bad benrae cookidrr 
ably amaU^ooly small irca of nsKinlted tiitae 
rauaholag. resisted aB forms of treatment. In 
Anfost, iQjS, ih* oond was scratched by thi 
daws of dotp The nicer then spread again alth 
copious draiaagr. Smears were taken from the 
sroond edgas and aemWe cultnres yielded only 
StaphylocDccss aUru Shesrasreadmht^oeOctobK 
(R& No. BH 4 ro) for ecdtioo of the in/eeted 
aru (Fa ) At this bo* a reqoest aas made (or an 
.^.wr jjr culture of saahs from th* uker edge, and 
growth of banxJytlc streptococcus nucro-cero- 
pUlic, was ofataJoed. Th* pahent sras then treated 
with alnc peroxxlc. There as pcoropt favocabl* 
[cspoos* a tk (finunutioa la th* sue of th* ktioe. 
She was (Sschaiged November J 0j3 h care if 
tamily physician with note about the method 
of treatment, asd advice to return to the borpitaJ for 
plnstk w ugny if ctanplct epftbdtatlow of the 
wound naa foUoacd by limited elbow p w ti on . 
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Patient was seen February 13, 1939, and tliere 
was no recurrence The wound was completely 
healed and with no undue contracture nor fixation 
of the joint (Fig 3) 

Case s Reg No AH-qS 6S J P , aged 17 years, 
white male, was admitted to hospital Apnl 27, 1938 
Six weeks pnor to admission the patient noticed 
difficulty in flexing the left knee A swelling appeared 
in the popliteal space, and there was some redness 
and swelling of the posterior aspect of the thigh On 
the advice of his phjsician he applied hot mag- 
nesium sulphate compresses The swelling pro- 
gressed TOth increasing pain and fixation of the 
joint After 3 weeks the abscess opened and dis- 
charged a copious quantity of bloody yellow pus with 
instantaneous relief Daily ichthj ol ointment dress- 
ings were applied for 2 weeks Instead of healing, 
the wound continued to discharge and the patient 
was hospitalized 

Physical examination on admission revealed over 
the left gastrocnemius muscle an irregular wound 
discharging thick pus and some blood The leg was 
painful on motion There was a dark, red discolora- 
tion of the skin and increased local temperature in 
the popliteal space This area was fluctuant and 
extremely tender Above it, on the posterior aspect 
of the thigh, the skin was discolored and indurated 
The left inguinal nodes w ere tender but not unduly 
enlarged 

Aerobic culture was taken and the Streptococcus 
hemolyticus and the Staph>lococcus aureus were 
identified Swabs taken from the margin of the 
wound 2 days later gave Streptococcus hemolyticus 
in pure culture No anaerobic culture was made 
Roentgenogram of the bones of the leg was negative 
On Apnl 30, 1938, incision with drainage of the 
popliteal space abscess was done Culture was re- 
peated on Apnl 30, 1938, and showed the Strepto 
coccus hemolyticus and the Staphylococcus albus 
on aerobic and anaerobic plates A week later the 
infected sinus was further exposed and drained Zinc 
peroxide therapy was then tned No attempt was 
made carefully to seal off the cream once applied 
The potency of the zinc peroxide was not deter- 
mined Complete exposure of the infected area was 
not effected The result was unsatisfactory and this 
form of treatment was abandoned and replaced by 
hot bone acid compresses Sulfanilimide was given 
orally The temperature for the first 2 weeks fluc- 
tuated between 98 and 100 degrees but thereafter 
was seldom higher than 99 2 degrees The patient 
was discharged June 3, 1938, in care of the surgical 
out patient department, improved, and advised to 
return daily for re dressing At the time of discharge 
the ulcer was about 9 inches long, and filling in 
However, his next visit was not until June 13, by 
which time the ulcer had increased in size, with con- 
siderable suppuration, and he was readmitted to the 
hospital, June 15, 1938 (Reg No BH-4g7) Con- 
tinuous hot bone acid compresses were re-instituted 
On culture only a Fnedlander bacillus was recovered, 
and no stnet anaerobes No recheck was made In 


the course of a month suppuration ceased, the 
granulations had filled in most of the ulcerated area 
to the level of the adjacent skin, and there was'epi- 
thelization inward from the margins By July 17, 
the wound was about half epithelized and patient 
again discharged in care of the surgical out patient 
department 

He returned once a week for redressings Granu- 
lation tissue became exuberant and its growth was 
checked with silver nitrate He received a course of 
ultra-violet irradiation with no resultant benefit 
Gentian violet, then allantoin, then urea ointment 
were used but the ulcer did not respond IVhen the 
patient returned on November ii, the wound was 
found very raw', inflamed, foul smelling, and exuding 
pus Much of the new skin that had been laid down 
sloughed off, and re-hospitalization was advised 

On November 16, 1938, he was readmitted for the 
third time The wound at this time was very red, 
indurated, and weeping 

Cultures, taken on admission, for some unknown 
reason yielded no growth aerobically or anaerobi- 
cally Continuous hot compress treatment was in- 
stituted In 2 weeks there was no diminution in the 
size of the ulcer, so wide excision of scar and indu- 
rated tissue was done and an attempt made to close 
the popliteal space by suturing Within 2 days, 
however, there was almost complete destruction of 
the skin edges, with suppuration, and most of the 
sutures had pulled out All sutures were removed 
and hot compresses were reapplied, until the wound 
became clean The edges were very red, blending 
with a purplish discoloration of the skin beyond A 
clinical diagnosis of chronic burrowing ulcer was 
made at this time, and it was decided to employ zinc 
peroxide cream Daily dressings, with the zinc per- 
oxide freshly prepared and well sealed w'lth a thick 
vaselinized gauze, were begun Within a week the 
wound had healed considerably The purplish dis- 
coloration had largely disappeared The base had 
taken on a clean, healthy, pinkish granulation and 
suppuration became progressively less On De 
cember 28, 1938, as no undermining was evident and 
new skin could be seen to be growing in from the 
margins, and as it appeared that all foci of infection 
had been obviated, 15 skin grafts of the Reverdin 
type were placed on the ulcer bed All of the grafts 
were successful No infection was seen The patient 
was allowed out of bed, the knee immobilized by an 
antenor splint On January 10, 1939, a slight serous 
discharge was discovered around the crust surround- 
ing the most distal grafted portion On lifting the 
crust, the epithelium around the grafts had broken 
down, denuding a large area Cultures were made 
and yielded a hemolytic streptococcus and Staphylo- 
coccus albus, aerobically No stnet anaerobes were 
recovered Zinc peroxide treatment was resumed, 
and in 10 days most of the wound was again epi 
thelized By February i the wound had healed en- 
tirely and no further dressings were applied Patient 
was discharged, well He was seen weekly for 3 
weeks thereafter No recurrence 
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Ca« 6 Re*. \ Ml c » sited 53 

•wr> mbltemsle admitted t havpiul fefara 
rj 7 itijfi tWiajTred ilanrh $36 Remit 
injprtpred 

Three e.ML priot I dmlsawo, pallent u 
truck. OQ the ri^t ahm, abeadlax rea boot lb 
rile f a tatf doria V/ter the apet tinned 

blati ttd cru t formed mrer it. Ifa pbraloan 
lifted oS Ibe crest and applied an oi tmenl. Tbc 
letkm then bejas t eriend. and aitb] tbe next 3 
da •* punebed out uVer formed hkh as eerr 
pajafoJ e^penaO hen the limb as dependent \ 
cdial tB dirvekiped, Ineolvlnf tbe let Irom the toes 
1 tbe epper ih rd, Sm-ml day later be dev doped 
chllU fever and ant at, accompanied br a noUen 
eland m ibc rifbt from He Le^ tbe let elevated, 
ppljlnit tbe m^katioa preKTibed. Tn tpfi of this 
ibe IcCT eolarfcd, expend tbe titua and Uter tbe 
noKlca of tbe calf \ pondest dl^haite aa 
citplotit. A email, d Ly btokh area dexeloped Joat 
lateral t the eker Jti periontka Irom beoealb, 
and CTtenawn tQ it merfcd alth the (aim uker 
Tbe phyikan tben sent him t tbe boapltaj 
Exam nation t this lime (b*cl»ed eOlna of 
tbe rlcbt ke, erteodioe froca tbe meiataraopbala 
gall rtkedalkm t tbe npper third of tbe kit- TUa 
eiluc ntted oa prestnre. Tbe iVm aaa reddened 
od ten^ There au a okented am boot 3 
laches m diaoetee and mefaiy orentae ( ootlioe 
oa tbe anterior mrf eoftbel^ boot the middle 
tporlag tltf ( bta and tbe modes of the calf There 
was fnak rappurauoa iron the ba*e of tbe oleer 
So coifnm acre taban at that tiina. There as 
pemfol, nffat, afaiaal denopath Tbe tempem 
tore aas 00 de y nee i oa dmisrioB and AoetBaird 
bet een 93 and decre es for ibe ettmlnx -t da> 
*hil blood rdb miabered 600 Blood 
^ saermann aiad Rabn tests eere positive 
tilth the ppbcauo of hot taiiM cocnprer>es tb 
cell uU Us dn<appeared, and after a eelj mppo ration 
ceased cntlr^ keem* tbe oleer base des and 
fTanulalmf. 6o\Uan violet and light dietsini* ere 
pplied daflv d 00 ilarch qyb be as dis- 
coarred I care of (he out patkot department where 
he received oitranolet thmpr by meant of quarts 
bulb 

H as readmitted on il <Hb (Re* N 

\ II 40 ) ih eTtem4O0 of tbe nicer down ard 
Llrra Tsokt tberipv and local ppbcstKiof bad been 
IneGcctire. The cker base as then scanbed. and 
rnanT small psacb |?a(l ere ppbed. !( ssdb- 
ebar^oa II j 916 improved 

Becsoseibe on d began c sopporst tbepatmt 
became dbconriKed d tt ptrrat phwician 
and as jtrv en iberaprol roeotiteD radatxm th 
00 benefit and lo- ( tbe pinch grafts luch had 
pparenti) taLea Tbc diagno»ts 0/ varicos# iiker 
as ibm made and sponge perj rr bandage as 
ppCed-Th uJeer responded eJl for tune but 
few meet gs bejm i fh supwirat on. 

He was readmitted on /d 5 yjb (Reg \ 
ZH 519) Tbe okcr nom measured br 1 inches 


and w sbaDcr* and not andcrmi mg. Coataooev 
hot compeeases ere pplkd iih benefit remh 
The tbooght that tbe ulmcoold be oa drcnlaiorr 
basis pitampted parser rectioo psex-erc treataem 
i coojimctxm ith Ibe ppifcatkin of local anti 
septks Slew bcallng as noted and ti« akcr 
difflInKbed markedly I riie. On September 7 ojfi 
sotse ioJlimmarion with flucttuiiaD dertla^ t 
the cppCT margin, and on pressure pus ctmkl be 
rrrntXkcd. There b po record of cullares ha ring been 
talA. Hot aaltne compresses were not effectl nd 
Indrioa with drainage waa necessary Profove sap- 
poratioe and Irregular temperature ekratkw per 
sifted for serenl diaTS, ]tb gndoal rcVidenct od 
partial healing, ntd tbc nicer became quhe vnail 
again. H aai discharnd on December 9 974 

Improved, in caie of toe out patient departmnL 
He a cdxcased three times ace Ur NevertMew 
tbe nicer tarted enlargin;^ and be readmitted 
February i 937 (Reg. no. \Tl 7469) Tb* sdeer 
noa cneasnred 7 br sH inebea th edges tmder 
uUnlitf arwi sarcionalng tlsurts daskr and evqni 
sildv tender Tbe ba<e sa gravah with ama of 
slougbiag nd ibcrc sras a n cm I'Ve aecretkA 
Para w t rea imrat ere aga la tried la contort ka 

ilh tbe appfiraiktt of asodiloramkl CtJaHtb of 
the entire /cj}o ed nd was aucxt^fBlIy cm 
bated hr ck^ikm and ccenpreadag 

\ fpiaal Hold Tlfetaermana u aefttiee. ^erobk 
cuttnrelrm the ooad >')e{ded ^treptococei heaso- 
lytarcs nd Stipbrlocncro alboa N oambK 
^turm ere Bade Hot romprwei erareap^kd 
\ ahnetm ionned w» tb iisri btiuna the 
mlrmal maCkefos bch u incised and draiArd 
Imbk ctdlore of the pus Tiekkd btr^ococcai 
hnsofTriiota nd Staphykeottn a aJbes. Tbe coca 
p r LF « ii) g gradual! ckaard op tbe waA th rc 
sttlta t ik> bealmg. On \pol «», 017 foil tbei 
or^ aiis graft ere planted os tbe nicer Mlthm 
fra dav ihe^ ppca^ infected and riougbed ofi 
W th hot conipre'wes the nicer agai became tkaa 
rodlirrr ofi drtvnogs settoed t proeoot rapid 
enlbelmtioa and gradual beallng The nicer had 
nU bol healed \ rfastoplwt bandags pfJied 
and the patient aS dadurged cm September to 

917 

II aa readmiued 00 October s 037 (Rrit 
\ AH 4 7)^mplam ng of incTeanni pain over 
th« cker art Tbs nker had i tg i cn ed so ainch (hat 
the tewknu ere exposed and rT*^ttd to he 
ferted X ra t«CTc*ted perKpiutiv of (be bbta \ 
cultures era oiade On Nor em b er j block div- 
sertJoo 0/ lie aker indodi g the rq»«d tendon, 
asdoM nd tbe kg was pliced LO cast Ilowertr 
tbe ouod coobnned t Jiwxgh and 3 ceU later 
further dfbndement as performed D LI 

ineffectj In spat of t farther dibode 
menu tbe inleciu* «wrtj ued nnebeeVed od on 
Jaanar. +, 938 the kg mpnuted fu*' bekra 
tbe tnberck of the t b is W thin vbort « m , th 
tump became mfected. Inch as not hriied^ 
imgatko, drainage, and dfbrxiement and t be 
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came necessary to reamputate, this time to the level 
of the supracondyloid area This wound too became 
infected within a short time Culture of the pus 
showed hemolytic streptococcus and Staphylococcus 
albus predominant No anaerobic cultures were 
made 

After compressing until the wound appeared fairlv 
clean, zinc peroxide emulsified in water to the con- 
sistency of a cream was placed m contact with the 
entire raw surface and a dressing was applied (No 
attempt nas made to keep the dressings moist, the 
patient stated that the matenal would cake hard 
until It was like plaster He stated further that 
change of dressings was very painful ) Such dress- 
ings were applied dail> for a month In spite of the 
fact that no effort w as made to seal the wound com- 
pletely so as to prevent evaporation and in spite of 
the trauma attendant upon change of dressings, 
healthy granulations increased and there was con- 
siderable epithelization For the first time a treat- 
ment was successful in maintaining a clean wound 
At the end of the month’s treatment, granulations 
had filled in the ulcer bed almost completely and 
only a small denuded area remained There was no 
subsequent breakdown and at his ow n insistence the 
patient was allowed to go home on September 16, 
1938 He was seen at irregular intervals in the out 
patient department where he was redressed with 
local antiseptics He was readmitted on January 
16, 1939, with ulceration of the stump through the 
entire skin thickness In addition there were two 
large, shallow, roughly circular ulcers on the flexor 
surface, edges rolled and somewhat undermined, 
base covered with pale, rather shaggy granulations 
These were within an area of scar tissue equivalent 
in size to the onginal area of denudation This scar 
tissue was red and not tender A culture taken from 
the ulcer edge yielded Streptococcus hemolyticus 
and Staphj lococcus aureus aerobically and no strict 
anaerobes The wound was dressed daily with 
freshlj prepared zinc peroxide cream and sealed off 
with thick vaselinized gauze ithin a week the 
ulcers were clean and more shallow due to the filling 
in of fresh healthj granulations, and reduced in size 
b} epithelization from the edges Undermining was 
no longer evident Culture on January 27, 1939, 
yielded Staphylococcus albus and Bacillus subtilis, 
aerobic and no stnct anaerobes How ever, the sur- 
rounding scar tissue appeared more injected than 
normal and therefore the zinc peroxide treatment 
was continued Bj February 10, 1939, the ulcers 
had filled in almost to the level of the surrounding 
scar tissue, which was assuming a more pinkish 
color There was no exudation whatever from the 
base 

The patient was discharged at this time with the 
understanding that he was to return daih for zinc 
peroxide dressings 

He continued to do well until March 8, 1939, and 
gradual regression in the size of the denuded areas 
was noted On March 8 he failed to appear It was 
then learned that the patient was in such financial 


straits that his entire care had to be assumed by a 
city relief agenc)'’, whereupon he was sent to a 
municipal hospital for treatment 

EVALUATION AND SUMMARY 

The 6 case abstracts presented are typical 
of chronic, undermining, burrowing ulcer 
caused by a micro-aerophilic hemolytic strep- 
tococcus The modes of onset included con- 
tamination of a pre-eYisting skin abscess 
(Cases 3, 4, s), skin abrasion (Case 6), and 
puncture wound (Case i) In Case 2 the origin 
of the disease is not certain although infection 
of a skin abrasion is suggested 

Pre-eminent is the fact that these infections 
went along for mdefimte periods unrecog- 
nized as to etiology The physicians who first 
saw the patients believed that they were deal- 
ing with ordinary slow-heahng wounds The 
patients were hospitalized only after trial and 
failure of the customary methods of treat- 
ment The diagnoses were m many cases re- 
vised with lack of success with one treatment 
and substitution of another Thus, lympho- 
pathia venereum, tuberculosis, stasis, and 
luetic ulcers were mentioned but later ex- 
cluded, either by absence of positive evidence 
or by failure of cure with the usual routine 
care Possibly because of the infrequency of 
case reports mhterature, chronic, undermining, 
burrowmg ulcer was m no instance mentioned 
early as a possible diagnosis Interestingly 
enough, m 3 of the 6 cases (Cases 2, 3, 6) the 
diagnosis of luetic ulcer was made with posi- 
tive blood Wassermann and Kahn reactions 
m each as supportive evidence A fourth pa- 
tient (Case 4) was treated for sjqihilis nearly 
2 years on the basis of one alleged positive 
blood Wassermann reaction which could not 
be confirmed on repetition The fact that 
these ulcers may improve temporarily under 
vanous treatments is misleading and may 
tend to delay the true diagnosis 

Obviously, the diagnosis of this disease is 
difficult ivithout adequate bactenological aid, 
which includes facilities for anaerobic as well 
as for aerobic bacteriology The mvasive or- 
ganism grows much better anaerobically than 
aerobically, at least early m the disease, and 
mav be missed entirely on the aerobic plates, 
especially m the presence of rapidly growing 
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ccDUminiQU. Tbe wine bolds tree 
In long lUndbg infcdioni In iriikii ihe col 
ooiei of hemolytic ttreptocoed growing on the 
lerobic plaiet arc few In numbci It b taaco 
Ual, t b e iefo re that material from the uketa 
be idanted hnmedUtdj on media under 
tnaerobk u well as aerobic condJtkma. For 
tbcrmorc, it Is practicable to advise the labo- 
ratory that a search for mkro-aerophilic, 
hemoJrtic streptococcus b to be made. Other 
wise the lafonnatkm that hemol}!^ atrepto- 
coca were present on tnaerobK: piatet im^l 
be obaenred Thus, Cases a and 6 whOe pre 
aenting a t>'plcal dimeal picture for efaronk 
tradennining, burrowing ulcer do not ba\t 
bacteriological proof tiat a mkro-aeropUtk 
hemolytic streptococcus was the etkdo^cal 
agent, fo apfte of the fact that fa certain (n- 
stances anaerobic cultures were made. For 
frequently reports of “no strict anaerobe* rt 
corned” were returned, stating nothing about 
the prcaence of hemcJytjk streptococci growing 
on the anaerobic plates and tne reUtfre num 
her present In compariaon to aerobic plates 
made almoltaneousl} Tbe streptococci grow 
ing OQ the anaerobic plates were not rootindy 
tested for mlCTO-aerophlbc properties. In 
uuiu c io us other instances no anaerobic cul 
tures were requested Had more adec^le 
hactenological studies been made on all of 
these cases, tbe Hkellbood b that an actonite 
(bagnosb would ha\T been possible much 
earlier In the dlseaie 

To fadEtate corij recognition of ihb dis- 
esse as weE aa oth^ t>T^ ^ surgical Infec 
tioQS, tbe foDowing routine has been estab- 
lahed in this laboratory 

TV mhi an plated OQ blood (*r aod sIocom 
agar pfatea. Alter tV adtorei are made, a smear b 
grtca Uidned to >cc if dfa^uss are praent. On* 
uch blood pble t* lonbated anobicslly and 
another oaerobfcally A n timber ol metboda are 
emjJoyed for lecoriDt anaerobUsit, g. displace 
meat tA rarefied ur In Jar by nJlwsen or carbon 
(fioxlde htorplkn ol air trom sealed far br pyro- 
pllM- ad aiu aJkah. Because of its sinptiaty and 
ready arallaWnty the Spear dhh ( ) method b 
rnc^ commooly used. Alt cwooks growint aoaeto- 
bfcaHy art teated erobicalJr and retested tn deep 
•embt^d real or flscoae a(ar tabes for character of 
Ijnwth. Coltnret frowtog In tbe top ierd of iV 
deep la mb« axe called tniao-aeropbtQc. TV 
Spray DCthod a tttitUdaij for roatloc work 


nd rrpresestJ a mltdmjl outlay for dofag anaerobfe 
bacterMlogy 

Cajc 6 b reprc*entaU\-e of tbe way these 
infections may continue for rocmthi or \f*n 
with estensIsT destruction ol tbiocs before 
tbe true cause b recognized. 'Ibc dbeatie began 
as a trh-ial abrasion and spread with hwolst 
ment of the iurroundltig skin and subcuta 
neou* tissues until there was oteiaive de 
•truction. Tbe failure to heal was attributed 
to the presence of typhUii. When luetic ther 
apv in conjunction with various antiseptio 
laiied to rtiect a cure, a dbgnosb of itasb 
ulcer was made and adhered to for a long 
time Tbe ivgiessiotis were erplalned oo tbe 
bads of aecowiaiy infection. Farb tiioe that 
the acute infection would subside tbe patient 
was dbeharged from tbe hospital and wu 
treated as an ambulatory case Thb happened 
6 time*. 

It was not unto tbe £ftb admbrion thst 
further poasfWbtks were looked Into and tlu* 
after two amputation* and irtTraJ dfbride* 
mats had already been made An eariler dlag 
Dosts mi{^t have been made, had there bea 
(i) bve appeoittoQ of tbe diokal manifes- 
tations of thb kifettion (i) cmiaidemdctn of 
chronic, bumnring indolent ulcer la the list 
of differential dbqmose* and (j) adequate and 
complete bacteriological studies. If the dur 
Bctenstic features of tbe disease bad been 
recognized and very careful anaerobic bac 
terWogy had been coodurted, h Is quite pos- 
sible t&t eaiijer institutioa of sme perozide 
trratinenl would have saved thi* man s limb. 

The economic aspect of thb care merits coo- 
tideration 


Thif patient vu a msdUoht carnlay tj xo t 
$4000 po tnt St the tims be beesme Incs 
pvaUtnl, he hsd been Tmalnx ooly j to 4 dsyt 
work per eet. HI* mean weekly was* on thi* b*»* 
was tx4 00 per wee k . T date V ht* been Idle it? 
seeks and Im Ion of iiKOca* foe that period totua 
$ 7 j«oa IntVfirstpartofthe Olooi b* ape^ 
Ijoooo ^ pefMcal urtsfi and m e m b en of the 
iBBjIy costiibated $174 oo. He a* beaptulbea 
mteks t nsttotVlMepUalofl ,947 $• 
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EFFECT OF ZINC PEROXIDE TREATMENT OX ULCERS 005 


The ultimate cost of the loss of the limb and the 
necessary rehabilitation is difScult to estimate 
The loss of morale observed m each of these cases 
is noteworthy, as is the intense discouragement due 
to repeated disappiointment in the various treat- 
ments 

Concerning treatment, the failure to obtam 
permanent improvement with ordinary meas- 
ures, m spite of careful supervision is brought 
out m the case summanes and serves as the 
most forceful argument for the urgent need of 
early diagnosis Yet when potent, freshly pre- 
pared zmc peroxide cream (6) is carefully 
apphed to all affected parts of the wound and 
the apphcation protected against drymg, the 
effect is dramatic Withm a few days the 
exudation ceases, granulations start filhng m, 
the undennming becomes less, and the wound 
takes on a healthy appearance ^ 

Case I IS of especial significance m its failure 
to show this typical response This case illus- 
trates deep mvasion into the axilla with in- 
volvement of the lymph nodes and under- 
mining of the muscles and tendons One of 
the first conditions for the successful use of 
zmc peroxide is that the preparation must 
reach aU parts of the wound In this case 
complete exposure was not obtamed in that 
the muscles and tendons were not severed and 
the smuses had burrowed deeply beneath 
them These were injected but it is probable 
that the foci of infection were not reached 
This IS especiall}^ true when the infection in- 
vaded the spinal muscles 

The second prerequisite for good results in 
zmc peroxide therapy is that an effective or 
potent preparation must be used When treat- 
ment in Case i was first instituted, the zinc 
peroxide employed was a commercial prepara- 
tion obtamed in the open market "V^en no 
benefit whatever could be observed from its 
use. Dr Meleney was consulted and he for- 
warded some of the tested material How- 
ever, by the tune an effective preparation was 
procured, the destructive process had already 
spread so considerably and with even deeper 

*Mclenc> and Harvej . Ann Surg , 103© no 10671094 have fonnd 
tMt peroral administration of sulfamJamide in conjunction mtb tbc use 
of anc peroxide hastens the processor healing m many cases of chrome, 
undermining burrowing ulcer 


burrowmg that complete exposure by de- 
bridement was impossible It is qmte possible 
that, had an effective preparation been ob- 
tamed earher m the disease and had more 
attention been paid to the necessity for ffood- 
mg all affected parts of the wound with the 
cream, the progress of the ulceration might 
have been arrested 


CONCLUSIONS 

1 Six cases have been presented showmg 
the typical chmeal characteristics of chrome 
undermimng, burrowmg ulcers due to the 
micro-aerophilic hemolytic streptococcus 

2 The importance of early diagnosis through 
recogmtion of the chmeal mamfestatioiis, and 
isolation of the micro-aerophflic hemoUlic 
streptococcus by secunng anaerobic as well as 
aerobic cultures routmely, has been stressed 

3 The cost of delayed diagnosis is illus- 
trated 

4 A simple techmque for domg anaerobic 
bacteriology is suggested 

5 The favorable influence of properh em- 
ployed zinc peroxide therapy as observed hv 
Meleney, is confirmed 
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THE CLINICAL USE OF GONADOTROPIC HORMONE FROM 
PREGNANT MARE SERUM 

CMU. P HLTBER, M M D M El>\\ ARD i)\\ IS M D V A C^S 

Oucafo, lUifwi* 


T he dominant rtk pUjTd In the 
anterior lobe o( the pitultarv gland 
in controlliiig tn-arian actK-ltj has 
been recognised since 1917 when the 
MperimefiU of Aschhcira and Zoodel. in Ger 
man^ and of Snuth and Engle in this cotmlr) 
were pablfshcd Until recentK however no 
gonadotropic hormone has been av-aUable cUn 
icalK whidi rejiroductd the effect of the ante 
rior k»bc of the fritmlarr The anterior pitul 
tarr-dike substances from pregna«> onne 
wbie of dinicaJ value do not result in normal 
orarUn ftimolation. Tbe\ do not stimulate 
foQjcle ripening or produce oi-ulatioo T^r 
effect U presumabh iheprodudHnoflulani 
xiUon althoogb this action Is not cooatant lo 
the human subject IRoas and Hamblen, 9) 
The unive of women In the poxtmenopau^ 
period contjuos a diSwot Is-pe ol gonado- 
tropic substance which b the favne^bvaeeJoto 
ued rat stunaUtes folUck growtn to the point 
of maturin but dews not result in omlalloo or 
lutein Lzatton 

The accumulated evidence suggests that the 
cv die aahitv of the ovm depeivli upon the 
CDocurrent actioa of the folbdc sthnulatbg 
and lateinuing fractfons of the antenor pllut- 
tan lobe and that ovulation U the result of a 
proper balance between these two tvpcs of 
gon^olropic material 
In 1930 Cole and Hart observTd that for a 
short period of time a gonadotropic sabsUnoe 
was present b high conccotrition b the blood 
of pregnant mares reaching a madmam con 
centratK*! about the seventieth da\ of gesta 
lion Cartland and Neisoo have purltied this 
substance bi fractional predpitalicmmlh ace 
tone or alcohol removal of mipanlies b> ad 
jQstment 0/ the aocbtv and final predpitalion 
m an increased concentration of acetone or 
alcohol The punbed material is stable as a 

Fn« W Dmtf— t at cod C?-»rc^oo the lu- 

veratr ^ CkxM*- CWt»» Lr^sa-c* Ho-pcjl 


dr\ ahitc powder essentlalK free of serum 
protems and non toxic. 

Tbe bonnone b assaird bniogktUv br a 
method based upon tbe Incrrue In the weight 
of the ovtncs In immature rats. One rat unit 
b the total dose which, administered aubcuta 
neousJj in dailv dKdded doses to ai to 33 da\ 
old female rats weighing 30 to 40 grams, will 
prodoce a pair 0/ ovaries wnghlog grams. 
Thu meat oe fivr times the we^bt of the ova 
nea 0/ the uninjected cDotroJ anlmaJs. The 
vaiwut authors are not in agreement as to tbe 
most accurate method of standardisation of 
gonadotropic hormones MoricardandGothlf 
discussed ihesundardUadooofpregnantmare 
•enan hormone and hair constructed cnrvTS 
aboaing the reUtlon of the logarithm of the 
dose to ovarian and uterine wrigfats of rake 
Tbe> propose two unlta (aitheoperiingtiltbc 
va^alo so per rent of rnice the fivTloW mnl- 
Uplicatjon In the weight of tbe uterus In 10 
RLkc ( a) (b) constant krratLnizatkm of vs 
gina the fifteenfold mnltfplkation of uterine 
weight, the thteefoki multipllcatkm of ovarian 
weight ( ogamtnal Helier Laoson andSev 
rlnghaui found that the uterine weight was the 
most satisfactorv end-poinL 

The bonnooe maj be administered safel> 
either fntramuscnlarlv or Intravenooilv He 
ha\T routincU tested all patsenta for protein 
scnnlivitv bj intradermal infection. One pa 
dent dciTlo]^ a ilan rash auring the course 
oflotramusculartreaUnents Thb disafpeored 
in 4 to 5 davs and did not recur during a sub- 
sequent course One patient who received the 
borntone Intraveoousiv exhibited a reactfon 
thought lo be pr.-cbogenK: arid It did not recur 
with later intravenous injections. No other 
difGcullieshave been encountered in the course 
of scTeraJ hundred intramoscular sod inlxa 
\TOous inJectKHis 

\ number of cvpenments have been rc 
centK reTXHted ahi^ indKatc that tbe gonad 
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otropic hormone from pregnant mare serum 
unquestionably induces growth of ovanan fol- 
licles and ovulation Hartman was able to in- 
duce foUicle growth and ovulation in a num- 
ber of monkeys sexually inactive over a period 
of months Although his results were far from 
promismg, this was the first time artificial 
ovulation has been possible in the monkey 
More recently, in an as yet unpublished ex- 
periment, he induced multiple ovulations in a 
bitch during the anestrus period and recovered 
1 2 ova from the fallopian tube He noted that 
the uterus of the bitch showed little change 
This fact would indicate that ovarian stimula- 
tion had proceeded so rapidly that the uterine 
mucosa could not keep pace with these ovanan 
changes The author noted this inability of 
cyclical events to keep pace with one another 
in previous expenments and remarked that 
“the production of ovulation does not guaran- 
tee an endocrine condition favorable to im- 
plantation of the fertilized ovum ” 

Foster and Fevold studied the follicle stimu- 
lating and follicle luteinizing effects of gon- 
adotropic substances They found that in the 
juvemle rabbit, follicle stimulating fractions 
injected subcutaneously produced only follicle 
growth but with a trace of lutemizing fraction 
spontaneous ovulation occurred Increased 
amounts of luteinizing hormone failed to pro- 
duce ovulation but resulted in follicle atresia, 
cystic degeneration, and luteimzation Preg- 
nant mare serum when administered subcuta- 
neously, caused follicle growth but intrave- 
nously produced ovulation Furthermore, 
when pregnant mare serum was added to the 
follicle stimulating fraction, ovulation re- 
sulted These experimental observations con- 
firm the dual action of anterior pituitary lobe 
substance in the production of normal ovula- 
tion The mode of administration and the cor- 
rect dosage are likewise of the utmost impor- 
tance in the success of gonadotropic therapy 
Casida brought calves to ovulation by the 
subcutaneous injection of pregnant mare se- 
rum for 6 days He also produced ovulation 
by the subcutaneous administration of foUicle 
stimulating hormone for 2 to 6 days followed 
by luteinizing hormone on the seventh day 
Davis and Koff reported in 1938 the produc- 
tion of ovulation in women by the intravenous 


use of the gonadotrope from pregnant mare 
serum This work has been recently confirmed 
by Siegler and Fein Thus, it has been possible 
for the first time to produce artificial ovula- 
tion m the human and in the monkej'- by 
gonadotrope stimulation 

These selected references throw consider- 
able light on the action of the gonadotropic 
hormone from pregnant mare serum In the 
first place, it combines in the correct propor- 
tions the follicle stimulating and follicle lu- 
teinizing actions In this it resembles the 
action of the intact antenor pituitary lobe or 
extracts and implants of the lobe It probably 
represents the basic gonadotropic hormone be- 
ing derived from the serum The gonadotropic 
substances m pregnancy unne, in the urine of 
the postmenopausal period, and from other 
sources may represent metabolically changed 
products which have lost some of their activi- 
ties Recent progress in the metabolism of the 
estrogens and progestin would indicate that 
comparable changes may take place in the 
metabolism of the gonadotropic substances 
Chemical studies of the estrogens have clari- 
fied the various estrogenic principles denved 
from the urine, the serum, the follicle, and 
other sites Many of these fractions represent 
metabolically changed products Pmcus and 
Zahl found that estrone is converted into es- 
tnol under the influence of progesterone Thus, 
estradiol is the primary or true ovanan hor- 
mone produced m the foUicle Estrone and 
estnol represent conversion products Ven- 
ning and Browne have shown that the break- 
down product of progesterone appears m the 
urine as the biologically inactive substance 
pregnandiol glucuronidate It is possible that 
the unnary gonadotropic fractions represent 
metabolically changed products and that the 
serum gonadotropic fractions more nearly rep- 
resent the gonadotropic pnnciple of the ante- 
nor lobe of the pituitary These and other 
interesting problems await the isolation of the 
pure gonadotropic hormone and its chemical 
synthesis 

The correct mode of administration of this 
active substance holds the key to successful 
clinical therapy The expenments previously 
cited and numerous others mdicate that the 
amount of hormone, the route by which it is 
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admiootend &od poliAp* the proper tuning 
intbec^xiema) be of tbe greateA mporunen. 
The goaadotropfc actfon of the Iniici anlenor 
pituitary lobe varies to a cDMUetabie extent 
It is depicted foQoirmx coitus in the rabbit 
and is restored in 04 boon (F riedman and 
Fnedman) Appairolly m'Qlatkm and deple 
tion of gon»dotrop*c aialvity in the anterwr 
lobe colndde These debcate pbtaiotogica! 
meebaoiens are difficult to reproduce artifi 
daily and mahe suhstitatkKi therapv increas' 
In^j difficult 

\\ ere ere to ha\T a pore gooadotiopic hor 
nnoe for rBnifwl \t*c we would still have con 
■kkrtable difficulty m dcvdcplng succearful 
therapy Too little u known aboot the endo- 
crine dtfturbances which lead to a disturbed 
•ei function. The gynecologist is most often 
ccaifronted onlv with mnptooM In the form of 
a disturbed menstrual fonctioo Gross exam! 
nation of the reproductiNT organs rrreolfllrttle 
if an} positive mformatkn in most Instances. 
ThedisturbaDCcInphi-stologj may be due to a 
(Bsordcred eodocmie balance but that is onlt 
the begmmng of the problem- The frequenn 
of excellent results with th}Tnid iberap} in 
some patients with profosc menses and occa 


stooaS) in udenU with amenorrhea b bdxa 
live of ihelmportajxe of the thyroid gland to 
the eodocrlne balance of the reproducthT or 
'Hic adrrtial gUods l^ewne pU> an 
antr^le. TbealneDOrrbeaoftliywuTg 
woman ma) not be due to an aboonnal ante 
nor lobe of the pltnilaiy gland It may be doe 
to abnormal reception of the pitultai} itimuD 
as in the presence of refractory ovaries the 
absence of normal oNWnan tissue or other casco 
tlal portions of the genital tracl- 
Carefui studies «f the cvdical changes in 
the reproductlvT organs have correlaled the 
changes In the ovar^ the uterus and the va 
ghu Thus the eodometriai pattern reflects 
In a way the stage of foOiefc devciopmeDt in 
the ovary and t^ 0%'arian changes indicate 
pituitan fonetkm. ThesecndofoctrialchauM 
represent one way of determining cndocruie 
function. This u a rather crude diagnostic 
procedure bat accurate endocrine aasar par 
dculax^ for equine gooadotrope is sdU 
rtinti-wlf v napetctical The endometrial pic 
ture of ovanan-pltuitarv fanctson is fairir re 
liable when tTpkal but it ma) be ieas valuable 
in the borderiine problems. It can be said 
therefore that the endometriam minors the 
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Fig 3, left Biopsy of the endometrium taken on October 6 before therapy as insti- 
tuted on mactive phase The few small glands are Imed by cuboidal epithebum 
Fig 4 Specimen removed November 9 after gonadotropic stimulation The en 
dometnum is in the typical late secretory phase 


activity in the ovary and pituitary The use 
of frequent biopsies of the endometnum for an 
evaluation of endocnne problems and therapy 
has become verj^ popular clinically It is usu- 
ally assumed that the probferative phase of 
the endometnum represents folhcle growth 
and estrogenic stimulation whereas the secre- 
tory phase represents corpus luteum develop- 
ment and progestational stimulation These 
latter findings are likewise indicative of ovula- 
tion This mdirect evidence of ovulation is the 
most important clinical evidence available at 
the present time 

The outstanding discoveiy’^ of Venning and 
Browne that the glucuronidate of pregnandiol 
IS a breakdown product of progesterone has 
pro^^ded an additional means of clinical diag- 
nosis The concentration of this substance in 
the urine is probably a reliable index of corpus 
luteum activity In the absence of o^nIlatlon 
there should be little or no pregnandiol in the 
urine It v ill require considerable cxndence to 
determine the \aluc of the determination of 
pregnandiol in the diagnosis of endocnne prob- 
lems 

The selection of patients for gonadotropic 
therap^ should be carried out most carefulh' 
in order propcrlv to e\ aluate the results Suit- 
able candidates are not numerous if one is to 
attempt a careful stud} During the last 2 


years we have accumulated a group of patients 
m whom pregnant mare serum was used with 
varying degrees of success Some of the re- 
sults were spectacular, others were dismal 
failures Our greatest difficulty was the selec- 
tion of patients in whom gonadotropic therapy 
was likely to be beneficial 

Sterility patients represent a most interest- 
ing group for therapy However, difficulty 
anses from the fact Oiat only a small fraction 
of these women are sterde because of a failure 
of penodic oxmlation The most careful inves- 
tigation IS necessar}"^ to select the few women 
in nhom a lack of normal ovulation is the im- 
portant factor in sterility If repeated biopsies 
before the onset of menstruation or better still, 
the first day of menstruation to axmid the pos- 
sibility of disturbing an early pregnanejq fail 
to show a well de\ eloped progestational phase 
one can assume that the bleeding is anovula- 
tor}’^ m origin Israel and Mazer report that 
endometnal studies in 36 of 109 regularlv 
menstruating sterile w’omen shoved absence 
of ovulation 

Such stenlc patients should be completely 
investigated to determine the presence of other 
factors contnbutmg to the failure of concep- 
tion Complete general examination of the 
male partner as veU as of the voman should 
be performed Local gemtal tract disease 



iMrT 



ihould be ia\-eftigiter| Tbe presence of oor 
mal actis'e tpennatozoa ibould be etuUubed. 
Tbc p&tenc\ of the f&Qopl&n tube* tbould be 
tevted Bi*al metibofic nte deteromutbo* 
OQ both busbAnd and wife are lodfoaled. 

In this group of fterOe patienU wrlh faOure 
of o>*ulat»n c^jenmental evidence Indicate* 
that the gonadotropic hotroone (roin pregnant 
mare »enun *hould be given during the late 
proliferative pbaae with an abrupt inoraac io 
dosage at tbe time when ovulation might be 
antiapated In most instances we have given 
intramusoilariv to rat umta of the gonado- 
tropic hoTTBoae on the math, tenth, and 
eleventh dava foUowing the onaet of the men 
rtruaJ period with 6o unit* intravenouilv oo 
the tw^fth dav 

nartman pointed out tbe fact that tbe pro- 
duction of orulatxm u not r«etx*aaril> svnoov 
mous with tucce*ifuj implaatation of the fer 
tflned ovum Oventimolatlon mav speed the 
process ao that the eodometrial changes fall to 
keep pace with ovarian activitv Such over 
atimulatlon mav rerult in the producllon of 
atretic or cvwtic foUidei or the impnsoamcnt 
and ultimate degeneration of the ovum. That 


such an event doe* occur ba* been annf} den 
oostrtlrd in the dperimental animal Ocs 
tIocalK menstrual mmli&g start* several das'* 
or even a ireel e*rl\ In patknu treated with 
tbe gonadotropic bomione This mtj indkate 
a disturbed evde a* the rwull of degenenUee 
change* b the ovarian foDkJe. It usuaDv 1* 
wrell to wait a month w even two before re 
fuming gonadotropic ftimulalkto 

•TEJUtm 

Tbe following patients are illustrathe of the 
group of sterile women who have been treated 
with fpjnadotropfc hormone from pregnant 
mare serum. 

Cass R R Lnit ^ 8?sgj The pUnat. 
i vtar* compiuned f tenLhr ioc over 
\f«r \ iroalhaDoa ol ike repctaductS lisct ft 
^Twled tsUotuu tciLes The I(tuv 

groW imffolaT u rewh d irmfl &hrcn>cm of 
tbe rorpos \ erf th enriemetmuo ukt* i 

da Wore tie Ffonian menstruaJ period revewted 
comptet tj>!eiice erf proflesUUwaJ cha ta tke 
endoraetn m (F* ) Sbe rerw ed aonadotn:^ 

tberapvfor penod <rf S nwotii- Dunns '^<pl ember 
vba tt g n e p ro amt orf fonaiiotroptc bocraoo* to 
iramovularl c* ibc 'eMuth eutblb, math and 

tenth diT* of tbe cycle and 6o oait rntra en'JoJ oo 
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Fig 8 Endometrial biopsy removed on August 31 before 
the onset of therapy reveals a marked hypierplasia of the 
endometrium 

Fig 9 A second biopsy obtamed 14 days before onset of 

the eleventh dav No subsequent menstrual periods 
occurred She was delivered at term of a healthy 
baby by cesarean section on May 19, 1939 

Case 2 E L Unit No 187037 The patient, 
aged 22 vears, was stenle for 2 ^ jears Her men- 


a 3 day penod in April shoa s a well developed proliferative 
endometnum 

Fi^ 10 Typical M ell marked hyperplasia of the endo 
metnum before the onset of therapy 

strual periods have always been irregular with the 
interval varying from 28 to 56 davs An endometnal 
biopsy taken in January on the eighteenth day of a 
37 day cycle revealed a proliferative phase in the 
endometnum with no evidence of secretion In 
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iig II The initial biopsy specimen of endometnum in before *i period in March reseals a typical secretory endo 
dicates that the utenne bleeding is probably ano\ ulatorj in metnum 

j -Tig 13 Biops> before treatment dunng next cjcle 

rig 12 Biops> from the same patient taken 3 days shows a \eryinacLne endometnum 






^I&rch • biopty uLtf <hnaf Uu fine dajr <rf the 
tDeatnuJ flov rtve&Vd « trpim pnti^Uvt pliaM 
totbecadoanrUfamlfidicaureaf^tbMsc* foru 
latlcn(Fic. ) Gttn 3 iatrutniKulir lo)tctiaA»«f 


AUrxOULSEA 


A**>dat«l with the group of paUenti with 
*iDcooiTi^ thoreirea\'»iift> of OKbcnaedl*- 


tuibftAcn re wttrurin g dUlmrcg gndnof fail 
ure la the pltuiUry-oTunanHiterioe complex. 


0 Entraveoocslafertioa oi 60 onlu •» <isy 
further penod*- r>fUvrfed of IWat baby >030- 

CAtzj A. S. Unit Na ^4789. Th« piUent 
fed 30 yt*a, CDcapUiaed of larohiaUuT for 

Tew She had troflc taeatraal poM t the age 
of T faUowioi aloch he had oo periodi for T^ar 
PdXlnf thepart jean her mettitnialpcrk>d«Iiiv« 
been my trrernlar occnrrinc at mterrab of fnjtn 
toSmootha- An RukmKtiiu hlopfy taien In Octo- 
ber feCerainf a amenonhea cd 7 monlha ravcalcd 


iUWer de g y eea of failure mxv be peetent m the 
patlnit vbo hu occaikiaal tpoaUaeoua pe 
rioda with faten’ili of tiacooirhc* which may 
be kw* or of relatively ihort duratfoo. Tbk 
ty-peot patient ibouM oot be conaidneda troe 
UDeDorrheje and ia moat cue* memtnute* 
fnlrcquently became of a aub-threahold ova 
riaDBtimuUtfcgi. Sthnolaboo of ovarian actiTi* 
ty with equine gonadobrope maj be poaaibic 
7^ following is illaitraU\‘e of cuch a mulL 


my Inacthe eodoenetrfam (Fit 3) She had pro- 
Icmfed moiftnud period foniralnf j • • • - 


( 8 daily In tramMB - 
cnlar ioiectloea froosiU ffocadotropccprinclpte. 
She aai treated anln dorisf the tenth, derenlh. 
and ta elf th daj of the next period, hn eodoeaetriu 
bk>p7 obtained 00 the taenty third day reeealed a 
h-pkal corpn* hrt mm pbne In the esdocirtrium (Fla. 
4) Ohren 4 intramotcnlar iniectkoM of ao oidtt cau 
i^nnf drib t I eub da VI of December period. Thif 
aailhelaatmenftnialpenod Detirercdprematorelv 
OQ September 03!!. 


Caax 4. S B Unit No. U Si. Tbh patient, 
afcd yean, had had ou period d rini the pait 


afcd yean, had had ou period d rin* the pait 
year acant \ day flow la XUrch, 930. There bad 
been no bleedmi for S month* ba therapy au 


tDBtltvted ThreecDoraejofuitrmaiacnlarla>ectkai 
oi io mU of foaadotmplc bormone trom mare K 
nns were fives itmnxncrewvemDBthiL Eaab u 
foiloatd by TafinalbleedlBf of 3 to4 da> duration 
hich began from 7 t ro da)a foQoamf tbs lart in- 
fection. Endometrium obtain^ at tba «®*et ei 
treatmnit (FIf. 5) *howtd little activity A btopty 
taken 4 daja before the oeact of bteediaf In Novem- 
bet revtaVed typkal *ecretory endocoetxiuBi (Tif 
6) Precetfiaf lie next roeortrial flow tbe endome 
tram wu agalu teentory m character (Fif. 7} 
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In tlie patients -with a more complete amen- 
orrhea we are apt to encounter situations m 
which the ovary is totally mactive and refrac- 
tory to stimulation We may divide these pa- 
tients mto three groups on the basis of their 
history, physical findings, and from theoreti- 
cal considerations 

In the first group are patients who have 
never menstruated and who have failed to de- 
velop secondar}^ sex characteristics In these 
patients the ovanes have not been stimulated 
and the gemtaha are hypoplastic If treat- 
ment IS started shortly after the time when 
puberty should occur, it may be possible to 
produce normal development and imtiate men- 
struation We have been unable to accom- 
phsh this result m one patient who has had 
prolonged treatment 

Case s SB Unit No 150466 The patient, 
aged 19 years, single, had never menstruated There 
was a definite hypoplasia of the genital tract The 
uterus was small with a relatively long cervix Some 
development of the breasts had occurred This pa- 
tient had received vanous forms of endocnne ther- 
apy during the 3 years before she came under our 
observation These had included treatment over a 2 
year penod wnth thyroxin and theelm She had also 
received treatment with prephysm From March 25, 
1937 ) to May 10, 1937, she received 18 intramuscular 
injections of 15 umts of gonadotropic hormone from 
mare serum In August, 1937, she was given 8 injec- 
tions of 8,000 international umts of amniotm m oil, 
and it was planned to follow these by gonadotropic 
hormone m the hope that we might in some way pro- 
duce gemtal development She became discouraged, 
however, and did not report for treatment until 4 
months later During January, February, and March 
of 1938 she received 4 to 6 mtravenous injections of 
60 umts of gonadotropic hormone from mare serum 
We were never able to obtain sufficient endometrium 
for microscopic study There was no mcrease in the 
size of the uterus and no bleeding The only subjec- 
tive symptoms were slight tingling in the breasts on 
2 or 3 occasions She has subsequently been treated 
by both intramuscular and intravenous admimstra- 
tion of the gonadotropic hormone without success 

The second group of patients with amenor- 
rhea consist of those who have never men- 
struated but do show normally developed sec- 
ondary sex characteristics In this way they 
show evidence of some ovanan activity These 
patients may be refractory to treatment, per- 
haps because of an inability of the ovanes to 
respond to stimulation They are not always 
so, however, as shown by the following record 


Case 6 R H Unit No 181785 Patient, aged 
24 years, has been mamed i year and has had no 
pregnancies She had had one 3 day penod at the 
age of II years but no bleeding since that time 
Treatment consisted of 8 to 10 intramuscular injec- 
tions of 20 units of gonadotropic hormone each 
month dunng 8 months from October, 1937, to May, 
1938 On two occasions the gonadotropic hormone 
therapy immediately followed 160,000 international 
units and 80,000 international units of amniotm in 
oil Bleeding did not result m either instance Two 
periods of bleedmg did occur dunng the course of 
therapy and one penod has occurred spontaneously 
at an interval of 4 months following the cessation of 
treatment Endometnal biopsy taken before the on- 
set of treatment showed a simple hyperplasia of the 
endometnum (Fig 8) A second biopsy taken 14 
days before the onset of a 3 day penod in Apnl, 1938, 
showed a well developed proliferative tjqie of endo- 
metnum (Fig 9) 

Tbe third group of patients are those with 
complete secondary amenorrhea In many m- 
stances the amenorrhea of this type follows a 
pregnancy Sheehan and Murdodi have shown 
that such a syndrome may be the result of nec- 
rosis m the anterior lobe of the pituitary gland 
When of this type, it is accompanied by asthe- 
nia, hypothermia, apathy, and sometimes 
weight loss Perhaps more frequent is the type 
of patient m whom there is a rapid gain of 
weight datmg from partuntion or from mar- 
riage These patients are refractory to treat- 
ment with the gonadotropic hormone Three 
patients who developed amenorrhea foUowmg 
their first pregnanaes were treated intensively 
with mare serum gonadotropic substance In 
I patient the amenorrhea was of over 5 years’ 
duration and m the other 2 over 3 years The 
onset of menstruation failed to occur in all 3 of 
these women 

rUNCTIONAI, BLEEDING 

The last group of patients which we wish to 
discuss are those who have irregular acychc 
bleedmg These are the patients with so called 
functional bleedmg Functional bleedmg m 
young women probably represents a clmical 
syndrome m which a failure of ovulation may 
be an underlymg cause In such cases foUicles 
mature but fail to rupture and release their 
impnsoned ova The result is an excessive 
estrogenic stimulation provided by the unrup- 
tured foUicles Irregular and prolonged pe- 
riods of bleedmg charactenze this condition 
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SURCER\ GY\EC0U)G\ OBSTETRICS 


The cndoroetrial picture k imuDy tjpksd Aod 
conikts of u ex(xul\'e}> thlckoKd macoca 
often polypoid in tppcaraace with ^*ndi 
which \-ar3r in ilxe tnd ilume {^ving the *'Swk» 
cheese patteni” ao weD desmbed Iqr Nox-ak, 
Q cmticm thy the endometriom may be early 
prolilcraUve m tj-pe with htUe evidwet of ac 
tivitj The ihaace of secretory m»ntfi>4iw 
bona on the part of the epithehom tn tfak 
faxperolaatic endometritrm k huDctUre of a 
dlatorned cndocnnal balance 

The therap> of thli cooditkiQ haa been 
largeh on an empiric baak. ^Tlh the advent 
of purified hormooea attempti hare been made 
to dex-ekip a more raboruil therapr hovak 
and Hard ha\*e reported aomc tacxxa foOenr 
ing the admin latratioo of gooadotroplc £rac 
tfona from pregnancj arioe- The fact that the 
hmaan oraiv does not re^Mod to these nb- 
itancea wtruid bdktte that the good effect 
coaU not be ascribed to the conectfon of the 
endocnnal imbalance. Progertefooe has been 
used m an effort tn substitute for a tack of cor 
pu5 luteum dextlo^ent in these pabents. 
The lack of striking results k probably due to 
the fact that simpie subsdratlA therapr does 
not co nec t the dktorbed mechanism for endo- 
crioal control of normal qclfcal activity 
ifore recently testosterone propionate has 
been used in t^ treatment of fooctional bleed- 
log Fost, Games, Salmon, and Gekt, and a 
number of others have reported that 300 to 
I oco mliUgranu per month of the male aez 
hofmone iidiibita further bleeding and arrests 
the endometrium In the early proGfeiabve 
phase. larger doses cause vaiy-ing decrei of 
endometriaJ atrophy Aasoaatcd with these 
changes evidences of masculinisatioD occur in 
the ionn of an increased ball growth In the 
mak pattern, xTiice changes, and growth of the 
clitons. These uiidesiraUe aide effects maj be 
temporary bat tbej do senouily Interfere with 
the success of 

Theoretically goeadotre^dc stiroulaboo of 
patieotj with functional bleeding should lead 
to the cDcupletion of normal /ohicie giowth, 
foDieJe rupture and corpus lutcum fonnatioD 
Such a normal sequence should re-eatabllsh 
regular mcmtruatloo A small group of pa 
dents were treated with mare serum bonnone 
with xwiying results In a few Instances there 


occurred a caution of bleeding and a return 
to noxrnaj mertstrual periods. As a group 
however the results were far from promiilDg 

Spontaneous remasioni are not mfreqoent 
In the hktotj of thk tjpe of disturbance. The 
foDowfng case reports ^ve exddeoce of an effect 
prodneed by the use of the gonadotropic hor 
n»ne from mare serum. 

Puberty k occasionallr complicated In mj 
prolonged and irregular periods of bleediiig 
Adolescent girk mav become osango lasted as 
a result of the abnormal blood losa. The en- 
dometrial picture U similar to >li«t seeu In 
paUents with fnnctfonal bJasding. These 
changes are probably the result of prolonged 
period of esrtogcnic stimoktlon AcMcsceoce 
represents a penod of endoerfoe imbalance 
poor to the eslabhshmeot of regular cycUcaJ 
activity 

Cua 7 n. R, pd L4 Tears. Unit M4&9$. 
Tbe pedierty sso neastnal period be^ m 
A 4 018. The blfedLu cooUned (or period 
of 8 wTtki inthoQt teternrptac. An eod Jce trUl M- 
of«T ohtabed sariy to Septeohe rTTfsled marbrd 
hyperplatss of tbe eBdo iP tcrfwp typical of tbe 

S ba ehetoe type of horsb mg. j Tbe pa 
ricBt ncrivsd 4 istnsmeskt tojeedota of nan 
str um bonaoae *0 ufliu each, feOned by tain 
TCDoQ* toieetio&s of 60 ultj each at toterrah of 
STcrr owx ity Ttdt trcatacBl wu repeated tha 
foOoatof maotb. Bleeding msed iboot dayi 
afUT Uw mnyfetico d the first coam of tolectioirs 
(dtostax t'jfh Dcra&l nMfistrasl periods ere et- 
tod ctailhrncd. 

Cass A D J sfed »i5 years. Unit No. 

This patint has had Irrerolar periods of Ueeabs 
and trsenoTThies dnrlag lha past 4 years. A ddala 
tieo and cnrettaif was pcrftratd dsCKhm m 93s 
Regular periods octurred to few noBths foUoinne 
thM procedure. There was coo tin ocs hkedlni from 
September 9J« t Janoarr. 037^ npeeted from 
Jane to September 0J7 anamanhoremher 1937 
to the onset of thmpT la January 03S. An endo- 
metrial btoptr taken t the beimBlne of treatment 
therwsapetallOTtire typaof enoimetrium Uhsome 
deirea of hyperplaaia (fT*. ) Tbmspy Uh m- 

adotmpfe tonnoo* from mart scrum was firen dor 
laa Jaaaary and Febfuary m courses coeabimi of 
yktrtierascnlar tojectsoci of »o asits each. This as 

{oQoaedby coaraei of 4 in tram oscular yectkmscf 
w asits each durto* Jlardi and ApriL Thepaireot 
had normal periods doimi the nait 5 moaihe B 
eipsjcs of tbe endometri m taken dnrinx tha penod ef 
treatment are tDnstattd in Fijuie*. and 3 

Caj*<j E. \l afed sd years. Unit \a ju S 
Th* patient *a»a hirtary of ahamatln* peno* of 
meDoerbrn and irrefula nd profouged hJeedin| 
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during the past s years She had been flowing con- 
tinuously for 2 months when first seen During a 
penod of 7 months from October, 1937, to April, 
1938, she received 6 courses of treatment with gon- 
adotropic hormone from mare serum Intramuscu- 
lar injections of 20 umts were given daily over peri- 
ods of from 10 to 3 days, the number of treatments in 
any one senes bemg decreased as there seemed to be 
an approach toward regular cycles A biopsy taken 
of the endometnum at the onset of treatment shows 
a httle activity on the part of the endometnum (Fig 
14) The biopsy taken on December 14, 2 days fol- 
lowmg cessation of bleedmg shows an early prolifera- 
tive stage m the endometnum (Fig 15) It is 
apparent from the foregomg that regular cydes were 
not estabbshed although the patient was satisfied 
that a defimte improvement had been produced 

In s umm arizing this group of clinical obser- 
vations we wish to make clear that there are 
many gaps m our attempts to correlate what 
has occurred with what rmght theoretically 
have been expected We do not wish to give 
the impression, either, that aU of our results 
have been successful There have been many 
failures We have tried to show the type of 
endocrme problems m which the gonadotropic 
hormone from mare serum may be of some use 
There is a great deal concermng dosage and 
the optimum time of adrmnistration which re- 
mams to be determmed We do beheve that 
this IS the most satisfactory gonadotropic hor- 
mone at present available 

CONCLUSIONS 

1 The admmistration of gonadotropic hor- 
mone from pregnant mare serum has been fol- 
lowed by pregnancy m previously sterile pa- 
tients m whom anovulatory menstrual cycles 
have been demonstrated 

2 This gonadotropic hormone has proved 
climcally effective m some cases of acychc 
utenne bleeding assoaated with evidence of 
contmued endometnal proliferation 


3 Amenorrhea resultmg from madequate 
ovanan activity has responded to the gonado- 
tropic hormone from pregnant mare serum by 
the occurrence of utenne bleedmg 

4 No untoward effects have been demon- 
strated either locally or systermcally foUowmg 
several hundred mtramuscular and mtrave- 
nous mjections of gonadotropic hormone from 
pregnant mare serum 

5 Further carefully controlled clmical ob- 
servations are necessary defimtely to estabhsh 
the therapeutic value and mdications for the 
use of gonadotropic hormone from pregnant 
mare serum 


BIBLIOGRAPHy 

1 Cabtland, G F , and Nelson, J W J Biol Chem , 

1937, 119 59-67 

2 Casida, L E j Dairy Sc , 1938, 21 roi 

3 Cole, H. H and Hart, G H. Am J Physiol , 1930, 

93 57-68 

4. Davis, M Edward, and Korr, A. K Am J Obst & 
Gynec., 1938, 36 183-199 

5 Foss, G L Lancet, ^38, 234 992 

6 Foster, M A , and Pevold, H. L Am J Physiol , 

1938, 121 625-632 

7 Friedman, M H , and Feteduan, G S Am J 

Physiol , 1938, 123 72 

8 Gaines, J A , Salmon, U J , and Geist, S H Proc. 

Soc, Exper Biol & Med , 1938, 38 779-783 

9 Ham bl en , E C , and Ross, R, A, Endocnnology, 

1937, 21 722-726 

10 Hartman, C G Bull Johns Hopkms Hosp , 1938, 
63 331 

ir Heller, C G , Lactson, Henry, and Sevrinchaos, 
E L Am J Physiol , 1938, lai 364-378 

12 Israel, S L , and Mazer, C Am J Obst & Gynec , 

1938,36 445-453 

13 Moricard, R , and Gonnfi, S Compt rend Soc 

biol , 1938, 128 509-512 

14 Novae, E Am J Obst. & Gynec , 1939, 37 605-617 

15 PiNCUs, G , and Zahl, P A J Gen. Physiol , 1937, 

20 879-893 

16 Sheehan, H L , and Murdoch, M B Lancet, 1938, 

23s 132-13S 

17 Sleoler, S L , and Fein, M J Am. J Obst & 

Gynec., 1939, 3® 1021-1036 

18 Venning, E M , and Browne, J S L Proc. Soc 

Exper BioL & Med , 1936, 34 792-793 



A COMPARISON OF THE PROTHROMBIN LEVELS OF 
MATERNAL AND CORD BLOOD AT DEL1VER1 
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A RAPID donlatl method for the esUma 
tion of prothrombhi wu propowd In 
1935 In Qukh, SUnJej Bitrwo and 
Bjircroft (6 7) and In 1936 Warner 
Brlnthoiu and South (t^, 15) hitrodaced a 
qusnUtatl^ method for the dcterminatioc of 
prothromhln The apparent canial rctation 
ahip between vitamin K deSdency and pro- 
thrombin defidency on the one hand and be 
tween a knr prothrombin level and leodctKy 
to bleed on the other occaiioncd new inlercst 
in an 0! the hemordia^ dheaaea. Wliipplcaa 
Jong ago as 1913 aaggerted that the cauae of 
the fatal w t dq^read heroorrhiges in an Infant 
of a weeks was probablp an absence of blood 
nrothromblD In 1937 Bnnkiioas, Smith, and 
waroer (i) using their own method foood 
that tn 31 newborn Infants the plsicaa pro* 
thrombm averaged ocl> about coe-qu&rter 
that of the nori^ adult and varied between 
14 and 39 per cent o( normal In i case of 
hg tKH ' th agic disease the plasma prothrombin 
was lentil 5 per cent of lunnal EmpJoriflg 
both the method of Quick and of uaruer 
boTre>'cr Owen Hoffman Ziffren and Smith 
foond that m 38 infants the prothrombfa In 
the Quick test was normal but by the \\ anier 
test was deficient At first Quick and Gross- 
man (8) also reported that in infants the pro- 
thromUn le\‘el detennioed bj tbdr method 
was not cgnihcantly lowered but in a later 
comsnonication 3 babies at berth bad an a\'er 
age proUutHobin level of less than 70 per 
cent (9) In the case of other infants a marked 
drop In the prothionibin IcntI apparently oc 
curred on the second day after birth with a 
rise on the fifth and sixth day's. A simflar ob- 
servation was also made by Owen and hts co- 
workers. At about the same time Waddell 
Guerry Brav araJ Kelli { 2) alao using the 
Quick method, reported Imprcrvemeot In the 
low prothrombin lc%'cl of 2 Infants after feed 

Fim tb AjTt Onjoil l ^L ic mw T (t I'iBai>Kwa ll» 
ftul 


Ings'itamin K and later in a study of »o newly 
bora Infants reported ewdence soggcstliig 
that 10 of these treated with vitamin K had 
more plasma prothrombin than to untreated 
controls (13) Recently Heflman and Shctlks. 
uslng the method of W ainer Bnnkhoni, ana 
Smith, have sobstantiated the findbgs of 
these Invtatigatoii m that the average pro- 
thrombin values in dilation units of 19 fnQ 
term Infants was foond to be as a In the case 
of 9 other Infants at varying stages of prema 
turity the average value of proth rombin was 
83 At the time of delivery the prothrombin 
umtsof the mothmavwa^ over loa They 
were the first to make a dtrect oompansoo of 
the prothrombin lovels between mother and 
child. 

The literature coocernlng the relation be 
tween vitamfs K and plasma prothrorabla bu 
been wtB snmmanaeo in the recent papers of 
Smith, ZHren. Owm, and Hoffman and of 
Butt, Snell and Osterberg 

The data concerning the prothromhb level 
of newborn infants, therefore is inadequate 
and conflicting. For this reason it seemed de 
alrable to investigate the prothnxnbcn level 
not only In a larger senes of newborn Infants 
but also m their mothcrt at dHivery At the 
thne this work was begun the report of Hdl 
man and SbetUes had not yet appeared 

JDfTHODS 

The prothrombin time by the method of 
Quick (6 7 ) was determined In the case of 50 
mothers and 5 1 babies (including one pair of 
Identkal twinil at the time of delivery and In 
32 mothers and 33 babio (induing the 
twins) from 7 tn 14 days after dehiTry In 
additioo at deliiTry the voSante of packed 
erythrocytes was measured tn the case of 39 
mother! and babies- Fetal blood was collected 
in a paraffin-Uned beuker from the placental 
end of the umbflical cord fanmedistcly after 
its sectfcm. ilotber s blood at this Ume and 
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both mother’s and baby’s blood 7 to 14 days 
later was collected by venipuncture in clean 
drj' synnges All blood was immediatelv 
mixed with the appropnate amount of oxalate 
solution On each day that tests were made, 
workers in the hospital were used as normal 
controls 

In all instances, determinations on plasma 
dilutions of too, 50, 25, and 12^ per cent were 
made in the case of controls, mothers, and 
babies Higher dilutions were occasionally 
necessary for interpolation The prothrombin 
values of undiluted plasmas and of those of 25 
per cent dilution in mothers and babies were 
calculated by comparison ivith the normal 
controls according to the formula illustrated 
below 


^ prothrombin \alue of unknown ex- 

^ pressed in percentage of normal control w hen 

I the percentage concentrations and the co 
^agulation times in seconds, respectii el> , at 
"^mcreasing dilutions of tlie normal control 
plasma and w hen 

, _ Coagulation time in seconds of the unknown 

plasma 

When tj lies between t and ti then 
, _ , Pi(tt — tj.) If eg tx <= 16 seconds, then 

x = PiT t,ti,t ,U =15.20,30.50 seconds, 

and 


50(20—16) ^ 

20-15 


P.Pi.Pi.Pi “ too%, 50%, 25% 
I2H%, 


RESULTS 


The results of these determinations arc illus- 
trated in Table I In the case of the undiluted 
plasmas, the average prothrombin value of 
the mothers at deliver} vas 117 per cent of 
normal and that of the cord blood vas 85 per 
cent of normal In the case of the 25 per cent 
dilutions, howeaer, the values uere 140 per 
cent and 63 per cent of normal, respectively 
Since tlic prothrombin determinations ucre 
repeated at 7 to 14 da} intervals in the case of 
onh 32 mothers and 33 babies (including the 
twins). Table II is a comparison of the ongmal 
prothrombin values at delivcn of the same 
cases which were studied again postpartum 
The average values of the undiluted plasmas 
of tlicse mothers and babies were 107 per cent 
and 77 per cent and of the 2^ per cent dilu- 
tions were 13 ^ per cent and 62 per cent, rc- 
spectivclv Likewise 7 to 14 davs after dc- 


TABLE I —COMPILATION OF DATA OF ALL CASES 
STUDIED 


Protirombm ntiIucs m per cent 
of normal control 


Volume of 
packed 
crjihrocytes 
In per cent 


At deli\'er> 


7 to 14 da>» 
after deliN*crj 


At deh\‘cr> 


Mother Child I Mother ChiW 


Mlother Child 


Maximum 300 370 212 roS 300 184 150 135 48 

Minimum 61 64 37 a© 55 87 40 33 33 

Mean tn * 140 85 63 103 137 89 83 40 

A— Undiluted plasma 
B — 35 per cent dilution of plasma 



liver}' the average prothrombin value wnth 
undiluted plasma of the mothers was 102 per 
cent and of the babies 89 per cent, but with 25 
per cent dilutions these values were 127 per 
cent and 82 per cent of normal, respectively 

Table I shows also that the average volumes 
of packed er}'throcytes m the case of 39 
mothers and babies were 40 and 55 per cent, 
respectively 

None of the babies after deliv'cry show'ed 
any tendency to bleed and only 2 cases (cases 
6 and 25) were definitely premature In one 
of these the prothrombin level w'as high and m 
the other low No definite correlation was 
found between the prothrombin levels of m- 
dmdual mothers and babies 


ANALYSIS OF STUDY 

The Quick test in w'hich oxalated plasma is 
cmplov ed is based on the simple concept that 

TABLE n —COMPARISON OF THE PROTHROMBIN 
V'ALUES OF THE SAME 32 MOTHERS AND 33 
BABIES AT DELTV’ERY AND 7 TO 1 4 DATS 
POSTPARTUM 



B — as prr crnT dilution of p’j m.i 
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Tic. L The rmf* pradtroBihia corr* ei hecllhy 
isdivMmJi (< ma ud 5 ocaeal TW pcrcMOf* dl 
pitMM dOot^ vUk phye riiflr i l mJltK vtinte b pfcttad 
ipJnd tilt prothnobla dottles tisw te vcoode. Tb« 
MUM tlunnbapiMtln tolnlfaB t« smc( ihmshmt. 

blood dotting ocean m two ImporUnt «q» 
TbonUo + fibdaofea « ftdi. 

Since tbe quLQticy o{ plutnA ^brinogeo 
irould ren rarely be altered eooagb to ioBu 
eoce the ipeed o! the rractloD aad nnee 
thrombin probabU occara In UolchbiMtilc 
n x q pu r U oQ to prothrotobra the time required 
for p>«pTiw to dot 1> largely dependent upon 
the concentratlorLi of the *ub*tanc« in the 
firtt part of the fint equalkin In the preaence 
of on optimum amount of al<:ium cM of an 
eicen of thromboplaftin therefore the apeed 
of dotting «lKrald indicate the amount of pn>- 
thrombhi- Smee the time of the reaction and 
the amount of prothrombin arc not directly 
piDportional to each other a curve abowmg 
teml dflutiona of ponnal plaama plotted 
againjt the time in aecoodi abould con- 
atructed for tnlrrpoUtkm of the time ol dot 
ring of in unknown plattna. Furtherroore 
ihlt proccdorc must be done oo ea ch dav that 
testi are made rince each preparatioo of 
thromboplaatin wDl give a different minimum 
time with normal plaama and tinea with time 
tl* preparation wul deteriorate The absolute 
time of dotting coniequently u of no value 
m determining the amount of prothrooibhi 

Tbe method of ^ inter Bnnthcus and 
h ut reve r U a much more accurate teat 


for the quantitatire detenninatba of pro- 
thrombln. Thao authori ha\-e properly aiti 
died the method 0/ Quiet In that the tot 
nwajurea not one v-arlable bat the mm of two 
varlablea because no aDowance U made fat the 
fiiwt emiatam for the umrUkHUy of pro- 
thrombin Into thrombin TTm difference un- 
doubtedly explalni the vwiying rcaulU with 
tbe 3 tests gi%Tn In the llteratorc. Smith and 
hisa*»cUtcittadfly adcdl,howeTer that the 
Warner method It too com^cated and time 
fnmnmfa gfor pfaeticaJ dm teal nae. Theyaod 
othera have alio granted the clinical ujeful- 
nesa ol the Quick test and hare recently pn>- 
po*ed a aimdef test than that of Quick for 
cOnlcal use (ii) Even thoa^ the Quick test 
measures the sum of a variabJea, for practici] 
purposes. It does rncasuie the effe^venesi 0/ 
the plasma prothrombin in blood dotting and 
It has been shown that tbe results of the test 
can be accuratel) correlated with a defidency 
rtiprotbxomUDandvluxnioC. Sincetbepur 
poae of tbe present isiTstigatioo was to dder 
mine tbe relative effectives! of the pm- 
thromhin is fetus mother and normal coa 
trot the method of Quick was thought to be 
an adequate procedure 
From a typical cooqjorite cam of to nor 
maIcnstrols(Flg i}ahi7vingtheprothrDcnbtii 
time in leconids at varying dSatiV, it b ap- 
parent tbit a slight error in reading tbe tune 
of tbe unknenrn undiluted plasma wVd make 
a greater perc e ntage error in Interpolation U 
near 100 per cent plasma than if between 13^ 
aad 15 per cent piaima. Owen, Hoffman 
ZlSren and Smith have also suggested thst 
from Quick s curve dilution ibo3d Increase 
tbe sensidvity 0^ the method For this reasoa 
compansoD of the 35 per cent dilutions was 
made m aB cases. It is evident from tbe re 
salts, iherefoie that the avTiagea of tboe 
dnQtiona for a series of cues give different re 
suits from compansocii of tbe undiluted plas- 
m«s 11)0 tendency for the prothroenbiB 
valua of tbe motbers to be above normal and 
for those of tbe babies to be below normal Is 
Increased In the 35 per cent dllutlonj so that 
the average difference of 140 per cent and 6j 
per cent, respectivTly fa ilgnificanL How 
ever Individual casa do not Invariably con 
form with these results. In addition to tbe 
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increased sensitivity of the test at these dilu- 
tions, It IS possible that differences m the con- 
vertibility of prothrombin mto thrombin, as 
previously suggested, may be another factor 
m producmg the differences in values 

The cnticism may be justly made that the 
formula used for interpolation of the undiluted 
plasmas and the 25 per cent dilutions is in- 
accurate smce between dilutions the average 
percentage value of each second’s difference in 
time is emplo3'’ed when in reality on the curve 
the percentage value of each second between 
dilutions vanes An error must, therefore, be 
introduced in the calculations In our hands, 
however, the drawing of the individual curves 
was thought to be attended by even more 
error than the use of the formula which was of 
course more accurate m the range of the 25 per 
cent dilution than m that of the undiluted 
plasma 

Furthermore there is no rehable method for 
estimatmg the values of prothrombm above 
normal even with the use of the curve Smce 
it has been our observation that the tune of 
clottmg of some controls as the plasma is di- 
luted tends to mcrease in rough arithmetic 
progression, the values of undiluted plasmas 
above normal have been estimated by revers- 
ing this progression Thus 200 per cent of 
normal is represented by the time m seconds 
of the undiluted control plasma minus one- 
half the difference in time between the control 
50 per cent dilution and the undiluted plasma 
Such a method is obviously unrehable and the 
values above normal recorded for the un- 
diluted plasmas, therefore, are at best only 
rough estimates 

It must also be admitted that another 
source of error m the test is the use at random 
of smgle well persons as controls Although 
we agree with Quick that this error is shght, 
yet a difference between normals of only a 
fraction of a second makes a large percentage 
error m the undiluted plasmas For this reason 
also a companson of the 25 per cent dilutions 
seems preferable to one of the undiluted 
plasmas An even better procedure uould be 
to pool the plasmas of several controls 

In spite of these sources of error, however, 
the fact that the prothrombin values of the m- 
fants uere so consistently less than those of 


the mothers and averaged less than those of 
the controls espeaally m the 25 per cent dilu- 
tions IS unquestionably significant Since the 
average percentage volume of packed erythro- 
cytes of the umbdical cords was much greater 
than that of the mothers, moreover, the 
amount of plasma per volume of whole blood 
was proportionately less in the case of the 
babies The difference m the total prothrom- 
bm values for each umt of whole blood must, 
therefore, be even greater between mother and 
child than the recorded prothrombin values 
which have been determmed by companson of 
equal volumes of plasma 

In some of the cases, determmations of the 
plasma fibrmogen from the mothers and um- 
bihcal cords mdicated that m the latter the 
lowered prothrombin values were not due to a 
lowenng of the fibnnogen Platelet counts on 
blood from the umbihcal cords m a few of the 
cases also were normal More detaded reports 
of these findmgs wdl be made m separate 
communications respectively by Rush and 
Hodge 

The results of the prothrombm detenmna- 
tions which were repeated on mothers and 
babies at 7 to 14 day mtervak show httle 
significant change m tie case of the mothers 
and only a shght average increase m that of 
the babies Smce prothrombm tests were not 
done on infants between the tune of birth and 
7 days after dehver}’’, no evidence was ob- 
tained as to whether a fall in the prothrombm 
values occurs in the interval 

None of the mothers received any vitamin 
K, except m their normal diets, and none of 
the infants were treated with vitamin K The 
elevated prothrombm values of the mothers, 
however, would not suggest that a deficiency 
of vitamin K at term was usual 

SUMMARY 

1 The average prothrombm values of 50 
mothers and 51 babies at delivery by the 
Quick test were found to be above normal in 
the mothers and below normal m the babies 

2 Repetition of the tests 7 to 14 days after 
dehvery in 32 mothers and 33 babies showed 
no significant change m the prothrombm 
values of the mothers and only a shght in- 
crease m those of the babies 
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3 The *vefigc volume of packed etrthro- 
ota wu much greater in the c»M of 39 tabto 
than in their rtipectlsT mothtrv <flv 
crepancy be twe en the prothroenbin xiluci o! 
mother and child must, therefore be propor 
tionately Urser for whole Wood than for 
plasmas. 

4 TheQolcktcstlstboti^ttobearcUaWe 
clinical procedure, but source* of enor In the 
method are dlscuoed. 

5 It IS suggested that comparison of these 
per cent dflutkraa of tmknoim and control 
plsnmas giNia more reliable detmninatkos 
than comparison of the ondllated plasmas. 
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LUNG ABSCESS 


An Analysis of the Massachusetts General Hospital Cases 
from 1933 through 1937 
RICHARD H SWEET, M D , F A C S , Boston, Massachusetts 


I N 1925, Lord gave the results of an analy- 
sis of 227 cases of lung abscess observed 
between the years 1909 and 1924 at the 
Massachusetts General Hospital A 
similar study was presented by King and Lord 
in 1934 based upon a series of 211 cases 
recorded between the years 1924 and 1932 
The present stud}'’ is based upon the group of 
cases observed during the 5 year penod, 1933 
to 1937, inclusive Smce the last mentioned 
report there have been certam important 
changes m our experience with the disease 
The x-ray studies have become so accurate 
that the exact location of the abscess has been 
designated m every case There has been a 
tendency to operate earlier in the course of 
the disease as well as an mcrease in the per- 
centage of patients operated upon Further- 
more, the technique of the primary drainage 
operation has been perfected and improved 
considerably over that used m the earlier 
senes of cases There has been a slight but 
defimte improvement in the mortahty and a 
large improvement in the recovery percentage 
figures with a definite lowenng of the operative 
mortality Several methods of treatment, 
such as artificial pneumothorax, extrapleural 
thoracoplasty, and cautery lobectomy, have 
been abandoned or at least used very mfre- 
quently On the other hand, primary lobec- 
tomy by the improved technique now avail- 
able has begun to be used, and the number of 
ultimate cures has been mcreased by the per- 
formance of a lobectomy m certam cases m 
which simple drainage has failed 

In this senes a detailed analysis of every 
aspect of each case has been made, and it is 
felt that the statistics presented are as nearly 
accurate as one can obtain One hundred and 


twenty-five cases have been studied and m- 
formation concemmg the end-result obtamed 
m all but I (or 124 cases) Certam data such 
as age and sex incidence are omitted as being 
of no practical sigmficance 

Scope It must be understood first of all 
that this report includes aU cases of putnd 
lung abscess whether acute or chrome m 
which patients were admitted to the hospital 
dunng the 5 year penod studied It gives, 
therefore, the results of our complete expen- 
ence with the disease dunng this time 

Defimtton of lung abscess In gomg through 
the record files of the hospital a large group of 
cases was discovered in which the diagnosis 
may have been uncertain or confused with 
some other condition, such as bronchiectasis 
These were excluded The only cases pre- 
sented here are those m which the patient pre- 
sented a charactenstic chmeal history, a foul 
sputum, and a defimte x-ray diagnosis with a 
cavity and a fluid level In many, a positive 
anatomical diagnosis was made at operation 
or autopsy For the purpose of this study it 
IS proposed to define an acute abscess as 
any which has been in existence 4 months or 
less Those which have gone more than 4 
months are called chrome abscesses The 
basis for this division will be discussed (see 
Chart 6) It is to be clearly understood, how- 
ever, that this arbitrary definition of the stage 
of the disease bears no relation to the problem 
of early versus late drainage which is to be 
discussed fuUy under the proper headmg 

PREDISPOSING FACTORS 

Anlecedent disease In general the otolaryn- 
gologists have been dismclmed to admit that 
a large number of cases of lung abscess follow 
tonsillectomy and other operations on the 
upper respiratory tract Table I, however. 


From the Thoraac Cbmc of the Massachusetts General 
Hospital 


lOI] 
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TABLE I — rnoLoot OT 115 ceases or ltfxo 

ABSCESS 

T«>1 


Openiise* k) lb« OMtk er iqifie Hillin' 



futnetottj 

U7*tmci«D7 

mi rt'Bi 


KepfaoSdKAm; 

Flip aemtlac nifcoM rdm 
lU«tDUfCtOCS7 
Narpul dihwki 
A^ ta tfao of fanIfK bodja 
AujrtdMt "co U , «r i 

N ip^veu aw 
Tdtil 


da aomU Btq thst of 115 cases 54, or 45 1 per 
ceat, foOcnred cooa alter & tontfSeotocy sod 
70, or 56 per cent, of the cases had either too* 
ifllectomy or totne other operatkia In the 
mouth, nose or throat. Only 14, or it 1 per 
cent, of the casea foQorrcd an opentkjo on 
tame other portkm of the body A few foL 
krwed iwnital delivertei or aiplration of 
foreim liodlet. Nineteen, or 15 per cent, fol 
krwea an Qpp« respiratory infection or poea 
monia, ana m 15, or lo^ per cent, no ante 
cedent caose wu ever found. In the malo, 
these firores afree with those of Kmg and 
Lord who found 55 7 per cent of caaespre 
ceded by upper resplratcny tract operations 
and 58-6 per cent following tooilllcctoiny 

TACToas EfTtuEfcrro the mxiKcms or 

LCVO ABSCEU 

By a atrefol detailed itndy of these 115 
cases certain facts regarding the prugnoib 
b e tom e dear 

i Duniwn of diuaso hefort entry The 
patients In this senes first came to tbebo^tal 


for treatment at all stages 0/ the Ht-iK B) 
referrinx to Chart 1 It hecomes apparent that 
rdadvdy few of our operative cases were seen 
cariy In the pcogress of the disease. For ret 
sons to be opJalned presently the end of the 
fourth month of the has been deilg 

B ated M the dlvidmg Une between what may 
bo called an acute and a chronic n>e , Taking 
this as the critenoa. It b noted that of tV^ 
patients subjected to dndnage, 37 cases, or 
474 per centi were acute and 41 cases, or 53 6 
per cent, had progressed to a point aherc tiarj 
mast be dasafiri as chronic before the pa 
tienta appBcd for aid- Throughout the ensu- 
ing dlscnaslop, howm'er except la specified 
instances, no distmctxm U mai^ 
i Fmod if ohendion in kosptloj btfort 
optfoium- As a wrnUng In the manage 
ment of these cases the pohey of the thonidc 
dude has been juhnsjuy to deddc on the 
menls of eaidi case just what should be done 
hot in teneral after the tspiraticio of 3 montlas 
frocD the time of onset of the disease the 
chance of spontSLocous cure has bees on 
sidered to be mlaiaal. Out actual eaper it uce 
hat bi general supported this bdlef alttogh 
the th» oust be extended to 4 montla is 
stead of t (Chart 3} It will be seen Cran 
Chart s that when operation was perfortned 
the majnri^ of operations were carried out 
within the first 4 weeks of o lw e rva tioc (59 la 
all) It b apparent, then, that although our 
dlrtlc has Wn regarded u foQowiag a 
deddedly consen.’atrve coarse we have actu 
ally operaled upon about 73 3 per cent of the 
cases within 4 weeks of tn^ entry to the 
hospital, and of these >i or 35.5 per cent, 
were operated upon within 8 weeks of the 
ooaet of the disease, filaklog allowtnce for 
the fact that a large percentage, approo' 
matdy 53 6 per cent, of our cases are ahrsdr 
chronic when first seen the runnber of early 
openUions, le those done within the first i 
months of the disease, coenpares favormhiy 
with the ftaUstki of the advocates of early 
r^jeiatfon (Chart 3) (SeeNcuhof) 

The present tendency leans to be to con 
dder 6 w eek s from the time of onset as the 
dividing line betwe en an earlj operstke and 
a late one Our experience bowevrr has beai 
that rcr) few of oor patienti come to us 
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Chart 1 Elapse of tune from onset to date of entering hospital in 79 
patients operated upon 


promptly enough for us to perform an opera- 
tion so early In our group of cases only 8 
patients were sent to the hospital soon enough 
after onset for drainage to be carried out 
before the end of the sixth week One observes, 
therefore, that m the majority of cases the 
delay in mstitutmg early drainage has occurred 
before the patient came to this dime That 
there has been httle delay after arrival at the 
hospital is shown by the fact that of the 79 
drained cases 38 were operated upon within 
2 weeks from the time of their admission to 
the hospital and, as noted, 59 withm i month 
from the time of entry (Chart 2) In the 
majority of these cases the interval of tune 
between admission and operation was used for 
diagnostic study and mvestigation to deter- 
mme the probable prognosis and the necessity 
for surgery 


j Virulence of the mjeclton The seventy 
of the disease seems to vary from patient to 
patient corresponding in some little under- 
stood way to the vanation in the virulence of 
the organisms and the resistance of the pa- 
tient In certam patients the course is un- 
usually benign, some of the spontaneous cures 
having occurred within a few weeks from the 
onset Many of the cures reported after 
routine early operation may very well be m 
patients of this type who might have recov- 
ered even if not operated upon On the other 
hand, some of the patients run an unusually 
fulminatmg course For example, of the 14 
cases in which death occurred without opera- 
tion, 10 died m less than 2 months after the 
onset of the disease Many other patients 
with virulent conditions were subjected to 
operation and, true to its persistently severe 



Chart 3 Tune date of entry to date of operaUon Period of observ- 
ation before operation in yg patients subjected to surgical drauiage 
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TABLE L— mOLOOT OT 115 CASES OE UTTO 
ABSCESS 

Th *1 



Sobtotal fMtxecwnjr 


Cmrcaa MctkaL 

Appanjgtfli / 

C V it Kj n tt a o gy 
vpllrotM^ 1007 

lot nricon do* 
SlttUadenocDE 
Nonnl dcfirtzla 

el iordsa bocQa 

Aueeadeftt poensHok, *'c«ld, «r*'irin>* 


danoostntfs Uist of 115 cstes 54^ 43 * per 

ccQt, fo&owed *ooQ alter a ton^ectom;* and 
70, or 56 per cent, of the casei had either lot^• 
riUectomy or aomc other operation b the 
memth, noac, or throat Only 14, or m per 
cent the cases foQomd an operatioo on 
some other portion of the body A few fol 
loTTcd normal deliveries or aspiration of 
forcigQ Txxliea. Nineteen, or 15 per cent, foL 
lowtd an opper resplntoij Infection or pneu- 
monia, and in 13 or T04 per cent, oo ante 
cedent cause was ever found. In the main, 
these figures agree with those ol Sbg and 
Lord who found 55 7 per cent ol cases pre 
ceded by upper resp^tory tract operations 
and 38 6 per cent fo«nrbg tonriUcctomy 

TACrOES DiTLIJE?rclNt» THE PBOCSOSIS OE 
tUNO ABSCEaS 

By a careful detailed study of these 115 
cases fsets regarding the prognosb 

become dear 

1 Dwraihn 0j diuM bifert exiry The 
patients b this s^es first came to the hospital 


for treatment at aB stages of the By 

rcleiring to Chart i it becomes apparent that 
idatlvely few of oct c^erathe cases were seen 
eiiiy b the promts of the disease. For rea 
sons to be oplabed presently the end of the 
fourth month of the disease has been 
Dated as the dividing line between what may 
be called an acute and a chronic f Takltsg 
this u the criterion. It b noted that of 
patients labjected to drainage, 57 or 

47,4 per cent, were acote and 41 cases, or ci 6 
per cent, had progressed to a point where the\ 
most be dasaified as chronic before Uk pa 
denti applied for aid. Throoghout tlK ensn 
bg discnmon, however eicept b ipedW 
I nstances, do dktbctlon Is made 
2 Ptnod tj ihstTMllM ix kukiiaJ btfert 
•paaiifi*. Aa a wwidng basa b the nuasge 
ment ol these cases the pohey of the Ihoraoc 
clinic has bees primarily to dedde cc the 
tnerita of each case just what should be done 
but fo getxraJ after the opiratloa ol 3 months 
from the rime of onset of the disease the 
chance of spontaneous cure has bees coo* 
ifdertd to be mblmal Our aetnal eipe rlepce 
has b gen er aJ supported this belief although 
the rime must be ertended to 4 months b 
stead of 3 (Qian 2) It wQ be seen fresn 
Chart 2 that when operation wu performed, 
the majority of opei^ons were carried oot 
withb the first 4 weeks ol observation (59 b 
afl) It is apparent, then, that although our 
dink has been regarded as foUowbg a 
deddedly conservative course we ha\*e actn* 
thy operated upon about 73 3 per cent of the 
cases withb 4 weeks of tb^ entry b the 
boapital, and of these tt or 35.5 per cent, 
were operated upon withb 8 weeks of the 
onset of the disease. Making allowance for 
the fact that a large percenlagt, ifqjron 
raatdv 53 6 per cent, of our cases arc already 
diroslc wben first seen, the number of early 
operatioos In those done withb the first s 
months of the disease, canpaies favorably 
with the ftadstks of the aih-ocates of early 
operatiou (Chart 3) (See Neubof ) 

The present tendency seems to be to con- 
■tder 6 weeks frocn the time of onset as the 
dividing line between an eariv operation and 
a late one. Onr experience however has been 
that very few of our patients coroe to us 
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Chart I Elapse of time from onset to date of entering hospital m 79 
patients operated upon 


promptly enough for us to perform an opera- 
tion so early In our group of cases o^y 8 
patients were sent to the hospital soon enough 
after onset for drainage to be earned out 
before the end of the sixth -week One observes, 
therefore, that in the majonty of cases the 
delay m institutmg early dramage has occurred 
before the patient came to this dime That 
there has been httle delay after arnval at the 
hospital IS shown by the fact that of the 79 
drained cases 38 were operated upon within 
2 weeks from the tune of their a dmi ssion to 
the hospital and, as noted, 59 withm i month 
from the time of entry (Chart 2) In the 
majority of these cases the mterval of time 
between admission and operation was used for 
diagnostic study and mvestigation to deter- 
mine the probable prognosis and the necessity 
for surgery 


j Virulence of ilie mjeclton The seventy 
of the disease seems to vary from patient to 
patient corresponding m some httle under- 
stood way to the variation m the virulence of 
the orgamsms and the resistance of the pa- 
tient In certam patients the course is un- 
usually bemgn, some of the spontaneous cures 
havmg occurred within a few weeks from the 
onset Many of the cures reported after 
routine early operation may very well be m 
patients of this type who might have recov- 
ered even if not operated upon On the other 
hand, some of the patients run an unusually 
fulminatmg course For example, of the 14 
cases m which death occurred without opera- 
tion, 10 died m less than 2 months after the 
onset of the disease Many other patients 
with virulent conditions were subjected to 
operation and, true to its persistently severe 
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Out 4. Otfm tbiM. Oaact of tecMc ta dita oi apcntle* b 79 

Oip«T«l(d CpM. 


Diturc. the (li»e*»e -wait progrewvrij on, 
often in of inult^ operatiofti, to o 
(aui tendnalkm 

4 - L*caitan ej Ike oixe^a tm Ike ImMg Khif 
aitd Lord itate tbit a kKatkm at or above 
tbc root of the loBK b rdatrvel) favormbfe 
vbik ledooa bdow t^ are Icm promU* 
lo^ Tbb U bued on tbc caao oouning 
before the more fre^Tueot uie of lateral ex 
posures made the x rs} locihxalloQ of the 
dlieaie to mach toore acmrate Is each of 
tbe 135 cues In thbpreseot tenes tbeanitam 
leal loapon of tbe abscess in the lung vai 
accorately determined. In Cbarti 4 and $ 
figures are glv-eo to show the oumben which 
occorred m tbe apical ami lower portions of 
the right and left upper and k?w« lobes as 
wdl as the right middle lobe By comparing 
Chart 4, which prcscnti the kKsuoo of all the 
ahscessci in tbc group with Chart 5. which 



gives the distrQwtkm m the group of padeoU 
wbo were cnitd fpoQtaneoiisl> ouc mmr cdtv- 
dade that there b no tignlbcant correlation 
between tbc loaitloQ of the abscess m the long 
and tbe tendencjl to spontaneous cure. 

/ Pngnau tn rtialieit I9 lie singe ej Ike 
Aistou [Chari tf) It would seem to be ippar 
cot OB tbe basis of this series that aboat 49-> 
per cent of padents with lung abscess may be 
aired that 9 per cent die and that aWt 
169 per cent remain alrre with dbeaae h 
^te of treatmeoL These figures are based 
upon the uperiencr of oar esare group of tea 
completed cases. If on tbe otha hand, tbe 
stage of the disease b tahen into accoaot, one 
aces bamedlatel) that the pfogoosii viriei 
from moDlh to month as the msease advances. 
The Importance of more euct knowiedge 
about the prognosb at dlHerect stages of tbe 
course of the disease b manifett c^Jeoally 
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Chart 6 UlustraUng the prognosis of lung abscess at vanous stages of 
disease from onset to the end of a years— Massachusetts General Hospital 
experience with 1 24 patients 


dunng the early months when the decision 
about whether to operate or not is so difficult 
and so important Obviously if there is still 
a good chance of spontaneous recovery, opera- 
tion should be avoided But if one can be 
reasonably certam that spontaneous recovery 
will not occur, then the sooner an operation is 
performed the better the chance of cure, the 
shorter the penod of hospitalization, and the 
smaller the number of complications This 
variation of outlook in relation to the passage 
of time after the onset of the disease is shown 
graphically in Chart 6 This chart begins 
with the percentage probabilities of the entire 
group of 125 cases Reading from left to nght 
the figures change as a correction is made for 
each penod of time elapsed In this way from 
week to week and month to month a new set 
of percentage probabilities is given as aUow^- 
ance is made for cases dropped out of reckon- 
ing because of deaths or cures 

The cases are grouped under the headmgs 
of those who were cured, those who d:ed, and 


those living with disease after treatment, with a 
differently marked block on the chart for 
each On the block representmg the cured 
cases, the percentage of expected cures is 
given at the top m the lower part of this same 
block at a proper height, is the figure for the 
percentage of spontaneous cures Likewise in 
the block representing the deaths, at the top 
IS given the total percentage of probable 
deaths for each penod and near the bottom of 
this block IS the figure representing the per- 
centage of deaths expected to occur before 
an operation could be performed In the 
third block, at the top is given the percentage 
of patients expected to be hvmg with disease 
m relation to each total group The grand 
totals naturally dimmish from penod to 
penod All these figures, of course, are based 
on the actual records of the entire group 
As an example of the way in whuii this 
chart IS intended to be used, let us postulate 
the case of a patient who has an abscess of 7 
months' duration Such a patient has sur- 
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vl>-ed bej’ood the period when tome «1lb the 
Mvcfest dbeue Already Iutc dted aod 
hu also good berood the time wheo aocdo of 
the more ftTorabie oaes «ill have been cured 
The ontkiok b obviously different, therefore, 
from what it would be at the oQUet. By refer 
nag to Chart 6 we le&ro that this padrat has 
a chance of care u foUovi 46 j per cent with 
or withoat su r g e s 5 cent without 
torgery a 37 s per cent chance of death with 
or without surgery 6 7 per cent chance of 
death without wrgtrv and a j6 a per cent 
chance of survival with perabteot dbeaae 
Certain Intereftlag deductions can be made 
from thb chart. It b oirvlocu first of ail, that 
the outlook, for apontaoeoas orre remains 
about the same, approsimatdv jo per cent, 
durmg the fine 4 mouths after onset, but falls 
off rapidly from that time until after the eipi 
ration of i year from onset, when no case can 
be cjpected to ttcover without the benefit ot 
tuige ry From this we have coioe to define 
any case of luri* abscess as aente op to the 
end of the fourth month during which time 
the majority of spontaneous cures may be 
eipected to occur After 4 months the cases 
should be regarded as chici^ and reasonable 
expectation of spontaneous core abandoned. 
The ma}orit> of deaths in the non-operated 
upon group occur tn the early months but as 


wtoW bo capected, deaths In entreated cases 
may ocetir for a cottrideraUe period after 
ocset Another interestlDg fact Is that mo 
after the passage of 1 year or more there b 
atilJ frocn 15 to 35 per cent chance of core bv 
surgical meant. Furthermore of the ax pa 
dents Urbg with disease at the end of the 
period of obsertatiou, only one had not been 
operated upon oae or more Unya, 

For the benefit of those wbo m^t be in 
tercsted to detennine bow the percentage 
figures which appear In Chart 6 were arrived 
at, the actnal figores hare been arranged in 
columns and are presented in Tahk IL 

TUEAIUEfT 

Chart 7 tummariaei the resolta obtained In 
the eadre group of 114 patients whose cases 
were follow^ to completioa- From thb ooe 
will observe that 61 or 40.1 per cent, were 
cured, 4s or 33 g per cent, ds^ and ii ot 
169 per cent, remained alive with disease 
These terms most be more carefully dcfiited. 
No case In this enthe stadv has been called 
cared unless the paoeot has remained 
tom-free for 1 years or more with essentially 
normal physkal signs and the dcmcrastratjon 
of faealing by x rav Many writers oc the 
subject of lung absem have been content to 
cliasify the cases oi patients wbo have not 
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rViart 7 Total expenence of 134 patients with lung abscess including 
all methods of treatment. 



died or have been cured as “improved” or 
“not improved ” This is unnecessarily com- 
plicated and may lead to a false impression 
AH those called improved are m constant 
danger of re-activation and from the stand- 
point of the result of treatment are no better 
off than any other uncured case It seems to 
be time to abandon this classification and 
admit that if a patient cannot be called cured 
according to the aforementioned catena, he 
remams uncured All such cases have, there- 
fore, been grouped under the headmg of 
those who have survived but still have disease 
In this group have been placed many who 
appear on superficial examination to be 
cured, but who have a persistent or recurrent 
cavity by x-ray Some of these were once 
thought to be cured, but have had a recur- 
rence dunng the period of observation (2 
years or more) 

Medial IreaUnent Non-surgical treatment 
at the Massachusetts General Hospital has 
consisted of bed rest, attention to nutrition, 
general supportive treatment, postural dram- 
age, and transfusion if mdicated because of 
anemia The use of neoarsphenamme has 
been abandoned Bronchoscopy was used as 
a method of treatment in only i case in this 
senes and that patient was later operated 
upon and cured surgically Twenty-four, or 
19 3 per cent, patients recovered without 
surgery 

Surgical treaimeni Chart 8 illustrates the 
expenence with surgery m the group of 85 
patients treated by operation 

The technique of the drainage operation 
has been improved smce the previously re- 
ported senes In the majority of cases the 


two stage operation has been chosen and per- 
formed as follows 

Local and regional anesthesia with procame hydro- 
chloride IS used After choosing the most direct ap- 
proach to the region of the abscess, along incision is 
made usually parallel with the underlymg nbs which 
are exposed and freed of their penosteum along 
about 4 to 5 inches of their lengths If the localiza- 
tion has been accurate the lung and pleura are 
almost always found to be adherent Gauze is then 
packed between the nbs and the underlying penos- 
teum and pleura and also into the remamder of the 
wound This constitutes the first stage 

One or more days later, the length of the interval 
depending upon the nature of the case, the second 
stage IS performed The packing is removed and 
the bare nbs are resected The correctness of the 
location IS then venfied by aspiration with a needle 
and the abscess is opened with the cautery (actual 
or diathermy) m its most superficial aspect Enough 
of the roof of the abscess is then removed with the 
cautery to allow wide open packing of its cavity 
In case the abscess is unusually large, it may be 
necessary occasionally to remove a segment of one 
of the adjacent nbs to allow a sufBaently wide open- 
ing The cavity and wound are then packed with 
dry gauze No sutures are taken in the wound 
This wide exposure of the cavity allows a satisfac- 
tory inspection of its intenor each time the packing 
IS changed dunng the next few weeks and if, as 
often happens, a neighbonng subsidiary cavity be- 
comes apparent (as suggested by persistence of 
fever, cough, and sputum), it is immediately sought 
for and opened through the wound Such a second- 
ary procedure done early in the convalescence is 
considered a part of the primary dramage operation 
It has nothing to do with the operation of re-drain- 
age referred to later under the discussion of the 
treatment of unsuccessful cases 

Past expenence With the difficulties of drain- 
age and ^e low percentage of cures m some 
of the upper lobe cases has led to the adoption 
of primary lobectomy m a few selected cases 




Oart L SMki b pukalt efarUcd c*. 


(6 In thli Kries) Of thes« 5 vm oirvd tnd 
I (Led All of the 79 reratining cues ime 
treated first b> drtint^ A brief reference to 
Chart 9 shows that dnintge tmdded 

b> »nv supplemcntixy treatment accounted 
for onl) 34 or 30-4 per cent curei. Twenty 
one or f 6 6 per cent, died aod S 4 or 43 per 
cent, were not cured bj dralni^ tione. Th« 
results sje disappointing but undoubtedly 
bear a relation to me stage of the disease wba 
the operation wu earned out and to the se 
verity of the Infection 
OptreUtt mcHaUiy It hu usually been 
customary to assume that all the deaths which 
occurred after an operation had been per 
formed represent the operatiTe mortahty 
In hmg abscess this ts not so As hu bea 
pointed out, the nraJence oi the disease u 
often Intense and many patienti die early of 
the disease whether they arc operated upon 
or DOt. By a careful analvtis of the causes of 
death In all ii cases ending fatally after 
dramaae (Table 111 ) It Is apparent immetfi 
ateh that the majonty of th^ patienti died 
of the disease There were 6 deaths, bowe\Tr 


which la ftirms should be uerfbed to the 
effect of the operation. In Cues 7 13, x8 
aad 19 (Table 111 ) the fatal outcotoe wu 
probahiy because of the wrong choice of oper 
atlon or a technical error (Csm 13) In Case 
1 the aTcrUn anesthesia wu probably a coo- 
tributing factor In Caae ti death wu ap- 
parenUy caused by a pulmonary emboloa, a 
common cause of postoperathre death. 

Granting that tbeae 6 cases re p r esen t the 
total laUUties resulting from operation ptr n 
the operative mortality is j~4 per cent for the 
entire group of 79 cases after primary drain- 
age. By referring again to Table III one wQl 
see that the causes of death in the 15 remain- 
ing cases were spread of Infectioc In the 
tungs, 7 cases brain abscess, 5 cases Strepto- 
cocaa bactemma, 2 cases maarire honor 
rhage, z case In Dooe of these cases after 
careful ftod> can the operation fairiv be 
blamed for the result 
On* tiagt trrzus hen ilaf* iramaft Refer 
ence to Chart 8 ibcm that of the 51 cases 
treated by slmpJc drainage ool\ to were dooe 
In one stage and 31 by the two stage method 
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TABLE m —DEATHS AFTER SIMPLE DRAINAGE 


Case 

no 

Cause of death 

Days after 
operation 

Duration of 
disease 

E-xtent 

Autopsy 

X 

Brain abscess 

i6 

13 mos 

Entire left lung 

0 

a 

Fulmmating pneumonitis, aspiration of secrc^ 
tions 

2 

IS mos 

Rt upper and iL middle 
lobes 

0 

3 

Spread to opposite lung septic Infarct of Udney 

36 

S mos 

large 

0 

4 

Pulmonary gangrene and spreading broncho- 
pneumoma 

14 

X mo 

Large 

+ 

5 

Streptococcus bacteremia 

13 

6 mos 

Multilocular 

+ 

6 

Brain abscess 

S6 

8 mos 


+ 

7 

Spreading pneumomUs (before second stage) 

3 

17 mos 

Entire lobe 

+ 

8 

Spread to opposite lung with empyema (un- 
recogniacd) 

17 

13 mos 

Multiple 

+ 

0 

MassU’c hemonhage 

r.4 

7 mos 

Multiple 

0 

10 

Brain atscess 

48 

14 mos 

Multiple 

0 

ti 

Sudden embolism ? pulmonary 

6 

. 

4 wks 

Large 

0 

13 

Bram abscess 

l6 

4 mos 

Large 

0 

13 

Pneumothoraj result of one stage operation 

It 

5 wks 

Large 

0 

14 

Amyloid (Uaeasc. Abscesses In adjacent lung* 
empyema 

4 

4 mos 

3 large 

+ 

IS 

One stage operation. Cyanosis ? Spread of In 
fection 

5 

syi J-n 

Large multiple 

4* 

16 

Streptococcos bacterenun ? spresding lepsis m 
lung 

32 

5 wU 

Large 

0 

ir 

Acute mediastioltii Bronchopneumonia 

7 

2 mos 

Large multiple 

+ 

xS 

Brooebopneumooia spread (before second 
stage) 

2 

iH mos 

Multiple 

+ 

19 

Troebtr thoracotomy (wrong operation) 

X 

iK mm 


+ 

30 

Spreading Infection 

2 yrs later 

2 yrs 

Large 

0 

31 

Brain abscess 

7 mos later 

10 mos 

Large 

0 


It appears also that the relative number of 
cures was greater and the number of deaths 
smaller in the two stage than in the one stage 
group This IS probably not significant, how- 
ever, because many of the one stage cases 
were so severe that immediate drainage was 
desired so as to avoid any delay In those 
that were less fulmmating the two stage 
operation was usually employed 
Our ideas have changed during the past 
few years At first we feared entenng the 
pleural cavity m the performance of a one 
stage operation and this accident occurred m 
1 case in this group Likewise, we used to 
allow 7 to 12 days or more for the interval 
betn'een stages Several patients died, how- 
ever, of a rapid spread of the infection before 
the second stage was done At present our 
tendency is to use the two stage operation not 
only because of the danger of entenng the 


pleural cavity but also to avoid the contami- 
nation of the freshl}' divided tissues of the 
chest wall But 24 to 48 hours of contact 
with a gauze pack is enough to wall off 
these tissues and the second stage may then 
be done and the abscess drained much more 
promptly than formerly Our recent expen- 
ence has shown that with accurate localiza- 
tion of the abscess one can find the region 
where the pleura is adherent, although m 
many cases the area is small and gauze pack- 
ing will insure a wider safe space in w'hich to 
enter the abscess Our experience confirms 
the contention of Neuhof that all lung ab- 
scesses are peripheral with reference to the 
lung 

Cases 711 which secondary operations were 
performed An interesting and important 
problem is presented by those cases in which 
simple drainage is unsuccessful Chart 10 
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tolU la the 34 cues o! patknU Mt oooaird fuccai/al A mtuck Jlap g^aiUn wu iwd 
a/tCT drainigc alone. Sli of thac »rere not In 4 otet. In a of tbeie a reairrcDCe de\rU 
operated upon again, but ate ttiH not curetL op^ In ooe of the latter thi» occuntd 3 
Twenty-eight patients were operated upon yean after the absceas cavity was beBrred to 
one or more times after the faHuie of ptiiwury nave been dosed ncixaifal}) 
drainage. To fmomarixe the molts In this group of 

Four types of operatioa were used In some cases of secondary operation In spite of 
cases two or more types were used on the every effort only 8 or i8.j per cent were 
same patient were subjected to cored 6 or S1-4 per cent, dl^ and 14, oc 

ttctndary drotaaf* operatfoni. The itgmfr 50 pet cent rwalned nncsned. 
cant fact about this grmrp k that mne was Rerafls $f nrpal tnaimmi by eU meiMt 
healed by secondary drainage hi some cases —primary and stwitiary Hk results of the 
repeated several times. Three dsed and 8 were surgical treatment of lung abscess in this 
left srith disease, LaUdamy. perfonDed In serla are 00 the whole rather dbappolnting 
this group II times resoltM la 6 cures, 3 Of the 85 patients operated upon by aQ 
deaths, aM (eft a stAl with disease. Thar«c*~ toethods 37 or 43 5 per cent, ate cored 
efaity was abandoned eady u mtsol table, but s8 or 39.9 per cent, died and so oc 93.6 
m tbe J fa which It was used, it was un- per cent, are aDve with dijeaae. Thae 
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statistics are better, however, than those of 
the last report from this dime (Kmg and 
Lord) which are based upon 96 patients oper- 
ated upon Of these 27, or 28 i per cent, were 
cured, 38, 0139 5 per cent, died, and 31, or 32 3 
per cent, remained ahve with disease This 
comparison is mterestmg One notes a sigmfi- 
cant improvement m mortality, but as was 
pomted out before, the majority of operative 
deaths are due to the disease and are not 
attnbutable to the operation It should be 
pointed out here, however, that the previous 
senes was not carefully analyzed with this 
point m mmd The method of drainage used 
then was usually a one stage operation through 
a small incision, often with rather incomplete 
localization of the process, and insertion of a 
rubber tube or cigarette wick drain without 
any unroofing of the cavity as practiced now 
As a result, it is quite possible that more of 
the deaths were defimtely due to the opera- 
tion The actual operative mortality was 
estimated at that tune to be m the neighbor- 
hood of 12 s per cent (King and Lord) As 
desenbed here, the operations used m the 
present senes tended to be more radical and 
on the whole gave more complete drainage 
The significant difference, however, is the 
marked improvement m the number of cures 
(from 28 I to 43 5 per cent) This, we believe, 
IS because in the present senes the results of 
both pnmary lobectomy (5 cures) and second- 
ary lobectomy (6 cures) come into play and 
were not a factor in the former group, and 
also because of the improvement in the tech- 
mque of the dramage operation with more 
radical unroofing of the cavity 
In conclusion, a companson of the results 
in each group is of interest (Table IV) 

Here again one is forced to conclude that 
the improvement m results is because of the 
increased number of patients operated upon 
and the mcreased use of more radical meas- 
ures includmg lobectomy m properly selected 
cases One should note, however, that the 
percentage of spontaneous cures has remamed 
essentially the same Suffiaent data are not 
available m reference to the earher senes to 
detemune whether a more prompt resort to 
surgery was a factor m this improvement, but 
there was probably very httle difference 


CONCLUSIONS 

By this study certam facts which may be 
used further to improve our results m this 
senous disease seem apparent It is sug- 
gested that they be utilized with this in mind, 
and the following suggestions are offered 

1 Patients should not be allowed to go 
without operation longer than 4 months 
from the onset of disease 

2 Patients with abscesses which do not 
show defimte regression should be operated 
upon early — withm 6 to 8 weeks after onset, 
often as soon as they are seen and the diag- 
nosis confirmed 

3 The mterval between stages of the two 
stage operation should m general not exceed 
4 to 5 days, m the desperately sick patients, 
not more than 24 to 48 hours 

4 Certain cases, notably the upper lobe 
abscesses which are not too acute, should be 
subjected to pnmary lobectomy m preference 
to drainage 

5 Certam cases should be dramed as a 
prehminary procedure with the idea of per- 
forrmng a lobectomy at a later time 

6 The operation of re-dramage should be 
abandoned Patients who remam unhealed 
after pnmary dramage will do better if treated 
by lobectomy (Note The openmg of second- 
ary cavities not reached at first operation is 
not classified as re-dramage ) 

7 All patients with lung abscess should 
have the benefit of the combined judgment of 
the mtemist, the bronchoscopist, the thoracic 
surgeon, and the roentgenologist, if the best 
results are to be obtained 

Given ideal conditions for the proper study 
and treatment of these patients, much better 
results can now be obtamed than formerly 
but there still remains a large group of pa- 
tients who wiU die of the disease If further 
improvements are to be made m our results, 
they will probably emerge from a better un- 
derstanding of the bacteriology and the re- 
lated problems of immunology m these cases 
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I T U ool tuiprialog thtl the tmtcomt of 
acute cboiecj’stita leodi Itaelf to ao moch 
controverij and difFerence of opfnloti^ for 
It Is a condition, tl* recognition of wWch 
depends pilmarDy on that most loeaact of 
science*— ^OKi] Impreiifon. The diagnosis 
of acute diolecj’ititi* has to be made without 
the aid of the newer diagnostic methods wWch 
arc io Q»efnl In the recognition of chronic 
cholecj’stitis- Thns, la the final analviis the 
management of a case most rest on the cUnlcal 
iudgment of the obserrcf a factor obviooslt 
subject to great vanation. 

In an endearor therefore to eatabUih cer 
tain basic facts, sre have reviewed 310 of oor 
own cues of acute cholecystitis whi^ we pre 
sent herewith. In general we have foOowed 
the practice of eatiy operation Intiodaoed b) 
the senior author (K. D ifc.) over so year* 
ago but the liHHndciil aargeon hu been 
guided by hfs own turpcal Judgment Only 
one arbitrary rule hu bm followed and that 
is the necessit) for cootideriog Immediate op- 
eration when the reIatI%T proportion of poir 
morphonucieai leucocrte* approaches 90 per 
cent or the total leucocyte count rbes abOTT 
to 000 per enbfe miHin^er 
The adection of cases for study presented a 
probJem, for in reviewing our records we soon 
found that there were three types of acate 
chakeystitis — dinical surgical, arid patho- 
logical. The first two diagnoses are baaed on 
Impression only while the pathdogfcal dlag 
Dosis is based 00 facta Therefore the cases 
faHirig into the first two groups irerc discarded, 
and odJj those case* on which a pathological 
diagnosis of acute cholecyititls had been made 
were studied 

The criterion for dlagrxnlt of acute chole 
cystitis a* established In our patholc^cal 

FtMtbDnianiBtfetiitfSvivay Unrr F«rd EMmL 

tncbcM. 


department bv Dr Frank Hartman b mido- 
Boqjicsl evidence of polymorpbonQcletr tnfiU 
tialionof the giU bladdn wall 'ndsexduded 
from oar review many cases in which diagoosb 
of acute cholecvstitls had been maA^ bv both 
the clinician and the opentmg surgeon How 
ever becaase the muits of immediate opera 
tioQ in this special group are 10 oniformlr 
good, we were of the opiniott, rightly or 
wrongly that their Indoskm in a slati^cai 
study ^ acute ebokevstitis was not justified 
because thej were not tnil\ example* of th; 
coDditiort if thtae cases of simple edooa of 
the gaB bladder which accomperues gall stone 
colic had been Induded, oor results wooM hare 
bets xnateriafiy affected and a brief for rather 
thsn against, immcdltte opera tkm would have 
been presented. 

Set Acute cholecystitis, like chrosh dtole 
erstitU, Is more ctnumoD in the female than 
In the male, in the proportion of a r a figure 
that b almcat the exact reverse of the ratio 
obtained io our cases of acute appendidtb (7) 
Men, bowevrr seem to be more prooe to 
acu te cbolecvsti t b than women, for males com- 
prise 30 per cent of oor cases of acute cbolr 
cystitu IS contrasted with *0 per cent of oar 
cases of chronk cholecyaUti* 

Aft *kcute cholecystitis b a dbease of 
middle 11/c, for 76 per cent of our patients were 
b et ween the age* of 30 and 59- This again fa 
in contrait to our statiitics lor acute appen 
dldda whkh shrwed that oclj 50 per cent of 
our patitnu were over 30 years of age (r) 
The age of the patients had a verr definite 
bearing on mortality for of the 108 patients 
under 40 year* of age there was oal) i death 
—a mortality rate of 0.9 per cent while in the 
group of 4B patients over 60 v car* of ige there 
were 5 deaths, a mortalJn rate of jo 5 per 
cent In the middle aged group of 64p*trmU 
between the ago of 40 and 60 tiurre were 
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TAJU: L— DtJXAHO'T or nxyEM AT TTXZ 
or OPEJtATTOX 


XABUE IL — PM-OrOATrVt notTTTAtJrfnO?! 
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t4to7 b»a-E»riy 96^ 7 73 
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and the eariy aod delaj’cd groupa rrhtcli had 
I or more da^i hocpitalUat^ prior to open 
tloa. Compariaoa «if po'ip HI with I a^ n 
re\'ctl* a rate a{ 3 i per cent coatratted with 
rate* of e a per cent and 84 per cenL Again 
the implication appear* that a delay uotQ 
more than 3 day* alter onset and bospltiUn 
tk>n reduced the haiard of opentxa bowerer 
the figures do not compare the degree* of tick 
net* ^ the patient*. It must be acknowledged 
that the mare aerkmaly ill patient* had tor 
gicil treatment eady that ^ a* toon a* the) 
could be fortified agalnat the shock of thie 
operation by rot. tedation and fioMa. Slooe 
more 0! the very ID patient* had choiecyvtec 
tomy before 3 day* of boipitalltaUoo *him 
after 3 or more da>i of prepmUoa the mod 
eratdy higher death rate la group* I and £I b 
partly er plsine^ It must Ik conceded, how 
ever that botpstalitatkm for obser.*axi<» and 
preparabon b a valuable procedure and that 
the emergeoc) operation U the most dan* 
gerous. 

Prt-optrcittt diaptafis The dbgooab of 
chc^ecy^tb wa* cniule prior to operation in 
q 6 3 per cent of the case*. The gteatcr num- 
ber of these were thought to be acute btrt fa a 
few instances the acuteneas of laflammarion 


uon tku 7* boras— 

®?>*f J! JSj J L 

TMU SM no 7 I j 

patient bad bad a clinical dbgposb of chronic 
cbokcyititia In general, however the tend- 
encj wa* to overrate the severity cf the 
coodition found at operation. For enmple 
In 66 initsncrs the turgeon recorded a dug 
DOfb of gangrenoos bladder whQe the 
pathdogbt rreognbed onl) *9 case* of gan 
grene, and shnflariy there were 40 rerglcal 
dla^noeea of empyema of the gaD bladder of 
which only j 5 were prored pathjlogfcilJy 

OfEiATIVr FgOCEDlTalS 

CkcUcytitdPMy wmu cJfaftcysiorfewy The 
gsS bladder wa* removed fa all of the caac* fa 
thb aeries. Cboiecyafastomy b a rare opera 
tioo at the Henry Ford Hospltah 

Af^tidtcUmy The dose association of tp- 
pendiati* axHl dkofecystida. both sente oiu 
duomc, b weD recognlaed and has been fre 
gently commented upon in the Uterature. 
The tendency and the teaching fa general 
has been to aovbe against the removal of the 
appendix at the same time cholecystectomy b 
p^onned for acate choleCTatitii. However, 
la onr senes, the removal of the appendix did 
not arid to the mortality ifaoe 39.0 per cent 
of the patient* had appendcctxsDy p^ormed 
in to rexQOTU of their gu bladder 

with a loortallly rate of 14 per omt. 


was not lecognixed before exposure of the gall 
bladder at operatkm. Amo^ the diagnostic 
CTToa, panoratid* aod perforated nicer each 
appeared twice and appendldtb on four oc 
cations 

The difficulty of corrrbtlng the dfafeal «if 
deal and pathological dUgnosts b emphaalxed 
bs noting that fa 35 of the 340 oaet, or fa 
JO 9 per cent, tiu operating surgeon made a 
dbguosb of chicuiic chdecyititb, while the 
gv okne n on pathological cxarrunatioo le 
vcsled evidence of acute cboletn^lb. No 
doubt many of these erroneous magDOSc* of 
chronic cbolecyititb were made beatoe the 


C*«i«a»dati^r»tugt Edema of the etiue 
tuitt usoally obscures the common duct and 
Its IdeDlifiratkm dlSailt. The usual 
iwMng theiitiofe b tgafart cholcdocbotomy 
However fa the presence of a common dact 
•tone opening the duct becomes Imperatne 
The mortality rate fa our cases wi* not ad 
vendy affected when the comroon duct was 
opened and drained. 

ajjociated cavumoss 
Goff ficna Gall stones were p resent fa sD 
bat 19, or 9. 1 per cent, of the 3 jo patient*. The 
gall ftoeies were located fa the gaD bladder fa 
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87 7 per cent of the cases, m the cystic duct 
alone mss per cent, and m the common duct 
alone m i 2 per cent Gall stones were found 
m the common duct 20 times, 1 e in 6 2 per 
cent of the cases, though it is probable that 
their presence was sometimes overlooked ow- 
mg to the difficulty of palpation occasioned by 
the edema of the structures The r 61 e of cal- 
culus obturation of the cystic duct m the 
etiology of acute cholecystitis is emphasized 
by the findmg of gall stones m 71 of the cases 
of 22 2 per cent of the senes 

Pancrealtiis The dose assoaation of chole- 
cystitis and pancreatitis has long been recog- 
nized In this senes, pancreatitis was observed 
18 times, or m 5 7 per cent of the cases The 
involvement was acute m 2 mstances, sub- 
acute on one occasion and consisted of thick- 
enmg of the organ only in the 15 remaining 
cases The infrequency of acute involvement 
of the pancreas m acute cholecystitis as we 
have commented upon elsewhere (3) suggests 
that infection plays a minor r 61 e in acute 
pancreatitis and appears to substantiate the 
chemical ongin of the disease 

GALL-BLADDER CDLTtJRES 

Bacillus coll appeanng in 25 7 per cent of 
the cultures, headed the hst as the commonest 
orgamsm cultivated Growth of staphylococa 
and of streptococa each accounted for ii 5 
per cent of the positive culture and Bacillus 
lactis aerogenes and Bacillus cob mixed with 
other organisms were obtamed m four occa- 
sions each Bacillus typhosus. Bacillus dysen- 
tenca, BaaUus influenza, and yeast cells each 
appeared once Negative culture obtaimng m 
nearly one-half of the gall bladders cultured 
indicates that obstruction and chermcal agents 
are factors m many cases of acute cholecystitis 

PATHOLOGICAL DIAGNOSIS 

A diagnosis of chronic cholecystitis with 
acute exacerbation was made on 43 7 per cent 
of the patients A previous attack of chole- 
cystitis or long standmg gall-bladder disease 
appears to confer some degree of immumty, 
for the lowest operative death rate, 3 6 per 
cent, was foimd m the group of patients whose 
acute cholecystitis was superimposed upon 
pre-existing ^olecystic disease Further evi- 


TABLE in 

— MAXMUM POSTOPERATIVE 


TEMPERATURE 




No of 


No of 


Tempemture range F 

patients 

Percentage 

deaths 

Percentage 

gS 8-100 8 

85 

26 6 

0 

0 0 

101 -103 8 

i8s 

S 7 8 

3 

I 6 

103 -108 

J 2 

IS <5 

14 

28 0 

Totals 

320 

100 0 

17 

5 3 


dence on this pomt is mtroduced by noting 
that the death rate m approximately the same 
number of patients with pnmary acute chole- 
cystitis was 6 I per cent or almost double that 
of the rate of those whose gall bladder had 
been infected previously 

Gangrene of the gall bladder was the most 
serious condition from the standpoint of mor- 
tahty, for it showed a death rate of 10 4 per 
cent, almost double the rate of 5 3 per cent 
given by the series as a whole 

Empyema of the gall bladder occurred m 
only 5 9 per cent of the cases There was only 
I death in this group, so that the mortahty 
rate was 5 3 per cent or exactly the same as 
the mean for the entire senes 

POSTOPERATIVE COURSE AND COMPUCATIONS 

The majonty of patients had relatively 
stormy postoperative courses The difference 
between the reaction of these patients and of 
those recovering from cholecystectomy for 
chrome cholecystitis is striking A general m- 
dication of the postoperative course is given by 
notmg that 67 per cent of the patients re- 
quired repeated administrations of intraven- 
ous glucose to maintain the glycogen content 
of the hver and 10 6 per cent required blood 
transfusions 

Some idea of the relatively sharp febrile 
reaction which occurs foUowmg removal of an 
acutely inflamed gall bladder may be obtained 
from a consideration of Table HI The cases 
are divided mto three groups Group I m- 
cludes the 26 6 per cent of patients whose 
postoperative reactions were mfld as mdicated 
by the postoperative temperature, not nsmg 
to loi degrees F There were no deaths m 
this group Group II is made up of the 57 8 
per cent of patients whose postoperative reac- 
tions were moderately severe as shown by a 
temperature range of from loi degrees F to 
102 8 degrees F There were 3 deaths m the 
group, a mortahty of i 6 per cent Consider- 
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OT OFEBATIOX 

K«.«f 

43 S 4 «4 

JO 7 7 3 

-25 Jl— J I* 

J"» “ 7 J 3 

and the eari) and deUj'cd noaps which had 
I or more daija hotpItaliaaUQn pnior to opera 
tiotL Companaon of group HI iriih I a^ n 
rcvealj a rate of 3 i per cent coctiarted with 
rates of s t per cent and 64 per cent. Again 
the unpucatwo appean that a ddaf until 
more than 3 dayi alter onaet and ho^ltaliaa 
tionredacedthehaxardoloperatkiQ boves'er 
the fig ur ea do not compare the d eg r ees of tick 
neat the patients. It mint be acknowledged 
that the more terioualy Ql patients had sur 
gfcal treatment early that U, as aoon as they 
cookl be fortl&ed against the shock of the 
operation by rest, aedatba, and fluids. Since 
more of the vrry 01 patients had chotecjiCec 
torn) before 3 di)** of boapiuhaation than 
after 3 or more da)^ of preparabon, the mod- 
erately higher death rate In groups I and ZI Is 
paitl) expUiQcd. It most ^ conceded, bow 
ever that bospstaloaboo for observitloo and 
preparatioa Is a valuaUe proerdnre and that 
the emergency operation Is the most dan- 
gerous. 

pTt-e^<raiif« dispuns The diagrawls of 
cholecyitilli was made prior to operation In 
96 3 per cent of the cases. The greater num 
ber of these were tbewj^t to be acute, but to a 
few Instances the acotepeia of faiflammatlon 
was not recogmied before exposure of the gall 
Madder at operation. Among the diagnostic 
errors, pancreatitij and perforated nicer each 
appeared twice and appendlatis on four oc 
caskna 

The difficulty of comialing the cllniod sur 
glcal and pathological djagpctais ts emphastred 
b) ootuig that in 35 of the jjo coses, or in 
TO 9 per cent the operating aurgeon made a 
dlsgooni of chronic cfaolecystiti while the 
specimen on patbelojkaj enumnatlon re- 
\-ealcd e\ideDOe of acute cbolecistills. No 
doubt many of theae erroneous qlngDfwes of 
chronic cholecystitis were made beauise the 
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patient had had a dinical diagnosis of chronic 
cholct^slJtia. In general, however the tend- 
ency was to overrate the severity of the 
condition found at operation. For aarorie, 
in 66 Instances the surgeon recorded a disg 
nosls of gangrenous gil bladder while the 
pathologist recognised only 19 cases of gan- 
grene, and similarly there were 40 furjicaJ 
tfiaposes of empyema of the gall bladder of 
which only 15 were proved pathofogicaDy 


OPla.ATTVI P*0<3t>0U3 
CMtcytledffmy itrsns ckoitersiosUmy The 
gall bladder was removed b all of the cases m 
thU series. Cbolecjrtostomy Is a rare opera 
tJOQ at the Henry Ford Hospital 
A^ptnAtOamy The close assodaticFn of ap- 
pendiatia and dmleeyatitlj, both acute and 
chronic, is weQ recognbed and has been fre 
q^Uy commented upon b the litentnre. 
The tendency and the teachbg b gnteral 
has been to adiite against the removal of the 
apperufix at the umtr time cholecystectomy Is 
perfotmed for aente diolecv*stitIs. However, 
in our series, the removal of the appendix did 
not add to the mortalit) since 39.0 per cent 
of the pallents had appcsdectomy p^ormed 
b addition to removal of their gaJ] Madder 
with a mortality rate of per cent 
Cmmcn dad irai»s(t. Edema of the struc 
turcs Qsnally obsenres the ctanmon duct and 
makes Ita IdentiScatlon difficult The uiatl 
teaching therefore is against cboiedocbcitomy 
However b the psesence of a common duct 
stone opening the duct bccoroes I mp e r mtlrc 
The mortality rate in our cases was not ad 
vcrsely affected when the common duct was 
opened and drained. 


AssocuTCD anenmovi 
GttU Jtrtfrt Gall stones were present b all 
lMit»9,or9 iper cent, of the 3 JO patients. The 
gall atones w e r e located b tbe gall bladder in 
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87 7 per cent of the cases, m the cystic duct 
alone in 2 5 per cent, and in the common duct 
alone m i 2 per cent GaU stones were found 
in the common duct 20 times, 1 e in 6 2 per 
cent of the cases, though it is probable that 
then presence was sometimes overlooked ow- 
ing to the difficulty of palpation occasioned by 
the edema of the structures The r 61 e of cal- 
culus obturation of the cystic duct m the 
etiology of acute cholecystitis is emphasized 
by the findmg of gaU stones m 71 of the cases 
of 22 2 per cent of the senes 

Pancreahhs The close assoaation of chole- 
cystitis and pancreatitis has long been recog- 
nized In this senes, pancreatitis was observed 
18 tunes, or m 5 7 per cent of the cases The 
mvolvement was acute m 2 mstances, sub- 
acute on one occasion and consisted of thick- 
ening of the organ only in the 15 remaimng 
cases The infrequency of acute mvolvement 
of the pancreas m acute cholecystitis as we 
have commented upon elsewhere (3) suggests 
that infection plays a mmor r 61 e m acute 
pancreatitis and appears to substantiate the 
chemical ongm of the disease 

GALL-BLADDER CULTURES 

Bacillus coh appeanng m 25 7 per cent of 
the cultures, headed the hst as the commonest 
organism cultivated Growth of staphylococa 
and of streptococa each accounted for ii 5 
per cent of the positive culture and Bacillus 
lactis aerogenes and Bacihus coh mixed with 
other organisms were obtamed in four occa- 
sions each BaciUus typhosus. Bacillus dysen- 
terica, Bacillus influenzae, and yeast cells each 
appeared once Negative culture obtaimng in 
nearly one-half of the gall bladders cultured 
indicates that obstruction and chemical agents 
are factors m many cases of acute cholecystitis 

PATHOLOGICAL DIAGNOSIS 

A diagnosis of chronic cholecystitis with 
acute exacerbation was made on 43 7 per cent 
of the patients A previous attadi of chole- 
cystitis or long standmg gall-bladder disease 
appears to confer some degree of immumty, 
for the lowest operative death rate, 3 6 per 
cent, was found in the group of patients whose 
acute cholecystitis was superimposed upon 
pre-cxisting Aolec\ stic disease Further evi- 
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98 8-100 8 
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0 

0 0 
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57 8 
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320 

100 0 
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dence on this point is mtroduced by notmg 
that the death rate in approximately the same 
number of patients with primary acute chole- 
cystitis was 6 I per cent or almost double that 
of the rate of those whose gaU bladder had 
been infected previously 

Gangrene of the gall bladder was the most 
serious condition from the standpoint of mor- 
tahty, for it showed a death rate of 10 4 per 
cent, almost double the rate of 5 3 per cent 
given by the senes as a whole 

Empyema of the gall bladder occurred m 
only 5 9 per cent of the cases There was only 
I death m this group, so that the mortahty 
rate was 5 3 per cent or exactly the same as 
the mean for the entire senes 

POSTOPERATIVE COURSE AND COMPLICATIONS 

The majonty of patients had relatively 
stormy postoperative courses The difference 
between the reaction of these patients and of 
those recovenng from cholecystectomy for 
chronic cholecystitis is stnkmg A general m- 
dication of the postoperative course is given by 
notmg that 67 per cent of the patients re- 
quired repeated admimstrations of mtraven- 
ous glucose to maintam the glycogen content 
of the hver and 10 6 per cent required blood 
transfusions 

Some idea of the relatively sharp febrile 
reaction which occurs foUowmg removal of an 
acutely mflamed gaU bladder may be obtamed 
from a consideration of Table III The cases 
are divided mto three groups Group I m- 
dudes the 26 6 per cent of patients whose 
postoperative reactions were mfld as indicated 
by the postoperative temperature, not nsing 
to loi degrees F There were no deaths in 
this group Group II is made up of the 57 8 
per cent of patients whose postoperative reac- 
tions were moderately severe as shown by a 
temperature range of from loi degrees F to 
102 8 degrees F There were 3 deaths m the 
group, a mortalitv of i 6 per cent Consider- 
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mg grocp* I and n together Le iImmc 
patients whose trapcralnre dJd not reach joj 
de g re es F we find on!) $ deaths ia *70 pa 
tients, a taortality ol i i per cent Group lU 
consisted of the 15^ per cent of patoiU 
whose postoperatlNT itartkiiis were aevtre 
as evidenced W postoperative tempcTBtnrcs 
which tanged uom 103 to 108J degrees F 
There were 14 deaths In the group o? 50 pa 
tients gl\-ing a mortality rate of s8 per cent 

A fever of 103 degree s F or over after an 
operatloa for the removal of an aenteiy In 
flamed gall bladder Lodicates a tcriout oondi- 
tk>Q of the patient, and should be cootldeTed 
as being of grave progooslk significance. All 
4 patmaU whose temperature went to 107 
degrees F or orver dietL In s the cause of 
death was ghm as penUmidt and tn the t 
othm, the fatalitv was listed at 'liver 
death (5) 

Pulmonary complicationi, the commoptai 
of postoperaUre compllcatioas In asost series 
of cases presented (6) took second place (n 
oar series. \ total of 30 padenta, or 9^ per 
cent of the series, were affected as followa 
bronchitis 9 hroochopnenmoiua, 6 pal' 
moaar> coOapK, 5 asthma, 3 bbai pneu 
mooia, s iniectuos, 3 lung abscese, 1 and 
3 pacsents had reacUoa of l^ent pulmonary 
tubcrculoals. There were 4 deaths, all from 
poeumooia, a mortalit) rate of 13 3 per cent 

We desire to streas the value of carbon 
dioxide inhalations in the Immediate post 
cqierativ'e peiKid and the use of the oxygen 
tent when the rc^nratory rate rises above 30 
per minute In the prevention and treatifteiit 
of milnKMiar^' compucatKma. 

Myocatdial weakness was encountered in 
I j; petleots In 4.7 pet cent cd the senes. The 
diagnosis was mvocarditis on 10 occathwa 
auricular fibrlllaoon 3 tiiDCi and auricular 
flutter twice Two deaths were from rayocar 
dial failure a roortahu rate of 13 3 per cent. 

Bleeding from the wound or dceiper stnic 
tures was not of commoo occurrence being 
noted in only ii patients, or 3.C per cent of 
the series. HemtHThagt was sl^t hi 8 tn 
stances, moderate on » occasioos, and severe 
enough to be fatal in 1 patieiit 

Pentonids is a relatively lofrequeot com 
plication of cbolecvstectomj for acute chole 


s^-atitli. It was seen in only » a per cent of 
our cases and of the 7 eiaini^ a fed, girl^ 
a moftalltv rate of jS.6 per cent. 'Ihe abflily 
of the peritoneum to handle the gall bladder 
oantcnti it emphaslied by noting there 
were only a deaths in the aa patients In whom 
the pD bladder perforated before operation 
ar»d in j of Iheoe the cause of death was gn-en 
as myocarditis. This gives a mortality rate of 
p.1 per cent in perforatioa of the gall bladder 
with sobseqnent operadem The peritooeal 
fluid was c^tnicd at (^lerttion in only 18 
Instancei, of which s or *7^ per cent, were 
nefatfre- I\>riUve culture* for stapbylococeus 
were obuined on 5 occaajons Ba^tuoolioo 
4 streptococcus on 3 and Bacfflui typhosus 
on 1 

Phlebitis, a disabling, though not dangerous 
axmpJlcatkm was noted 6 times, or b r.p per 
cent, of the patlenta. There were no deaths. 
In the prrventioo of this cDtopUcalioTi we 
follow the teaching of Poole and losist npem 
our parients exeroamg in bed. £ad> and rt 
peated lurraaeots of the am* and legs pins 
deep breathing and frement chAwging ^ pod 
don bsproves the dreulatlDQ In the lUac veins 
and [mat be a definite factor in kiweriog the 
Inddencr of thrombui fonnatloa. 

Wound sepexatioo a servxa postoperatire 
cocopUcatlon occurred 4 times, or In i 3 
per cent of our cases. There was t death fol 
lowing an HI advised attempt at secondary 
sotoreof the wound carried outbeforeastudy 
of our records impressed upon us the hazard 
of fuch a procedure (s) 

Because of the proxnnlty of the gaD bladder 
to the aabphrenlc space and because of the 
frequenc) of eztennoo of inflaronutlon out 
side the gall bladder wall, o« might expect 
a aubphmuc abscess to be of frequent occur 
renct However it was found in only 1 of cur 
cases and the patient recovered after surgical 
drainage 

Pnlmonary embolism, the most fatal of aB 
compUcaliotis, appeared twice and showed a 
icon per cent mortalrtT Thb compUcaifon 
often oontidered as a pnlmonary complkatlon 
rightfully bekmgi with phlebitis, but tfnee 
it u a predlaJcil phlebitis the conditioQi are 
described separately The recent work on 
beparin 18 ) u interesting tn this connection. 
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It may be that the absorption of liver products 
resulting from incidental damage to the hver 
parenchyma dunng cholecystectomy for acute 
cholecystitis may be a factor m preventing the 
more frequent occurrence of this dangerous 
comphcation 

The usual penod of hospitalization after op- 
eration for chronic cholecystitis at the Henrj' 
Ford Hospital is 17 days and yet only 14 2 per 
cent of patients were able to leave the hospital 
on the seventeenth postoperative day after 
cholecystectomy for acute cholecystitis Fur- 
thermore, only 45 9 per cent of the patients 
were discharged from the hospital by the 
twenty-first postoperative day, and 20 9 per 
cent had their hospital stay prolonged beyond 
thirty days 

MORTALITY 

There were 17 deaths m the 320 patients 
subjected to cholecystectomy for acute chole- 
cystitis, or a mortahty rate of 5 3 per cent The 
deaths resulting from cardiac and pulmonary 
complications, pentomtis, hemorrhage, and 
shoci, have already been considered Three 
of the fatalities occurred from overlookmg 
other pathological conditions present which, 
at the time of operation were unrecognized, 
and were revealed only at postmortem ex- 
amination In I case an appendix abscess 
was the focal pomt of a fatd pyelophlebitis 
and m 2 cases concomitant perforated ulcer 
was responsible for the fatal issue In aU 3 
patients the gall bladder showed definite evi- 
dence of acute inflammation and was accepted 
by the surgeon as bemg responsible for the 
clmical course prior to operation This asso- 
ciation of acute cholecy^stitis and perforated 
peptic ulcer we have found m 2 other cases, 
both of which recovered after the ulcer was 
dealt with In one the condition was recog- 
nized at operation and in the other, operation 
was performed 3 days after cholecystectomy 
Two of the 17 deaths occurred m patients 
whose postoperative clinical course were char- 
acterized by hjqierpyrexia, coma, and death 
The cause of death in these cases was consid- 
ered to be due to hepatic insuffiaenc}'’ on the 
so-callcd “hver death” of Heyd 
Fatal cases do not long survive the operative 
interference, for S2 3 per cent of the 17 deaths 


had taken place by the fifth postoperative day 
This finding suggests that liver msufi&cienc}'^ 
may be a factor in many of the fatal cases as 
well as those definitely attnbuted to “hver 
death ” 

POLLOW-UP 

The length of time most of the patients 
were under observation following discharge 
from the hospital is madequate for estabhsh- 
ing any data of defimte statistical value for 
only 50 3 per cent of the patients were followed 
over 6 months Five deaths occurred during 
the penod of observation, 2 from pulmonary 
tuberculosis alleged to have been activated by 
the operation, i from myocarditis, i from lung 
abscess and i from carcinoma of the head of 
the pancreas 

A total of 42 patients, or 15 i per cent of 
the 278 patients who were observed, returned 
for treatment Of these, one half complamed 
of the same symptoms as were present before 
operation All were relieved by medical treat- 
ment A total of 19 patients, or 45 2 per cent 
of those who returned, had symptoms sug- 
gestive of common duct stone Of these, 14 
had relief of symptoms from medical measures, 
and 5 were subjected to choledochotomy 
stones were removed in 3 mstances, and on 2 
occasions, the common duct exploration was 
unfruitful but the patient improved after 
T-tube dramage Two patients were operated 
upon for common duct stricture with satisfac- 
tory results, but the surgeon may have been 
over-optimistic m not attnbuting the condi- 
tion to operative traumas 

STTJr&IARY 

1 The mortality in 320 consecutive opera- 
tions for acute cholecj'stitis which were per- 
formed at the Henry Ford Hospital was c 2 
per cent 

2 The maximum pre-operative tempera- 
ture is of some prognostic value for the death 
rate on patients whose pre-operative tempera- 
ture was above 102 degrees F was three times 
that of those whose temperature remained 
below 102 degrees F 

3 Pre-operative puhnonaiy^ disease in- 
creased the risk of operation three times, and 
cardiac disease doubled the operative nsL 
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4. Tbt krwoit mortmljtT rate Kts obttinrd 
In tutkoU whose opentnn was fk)t\Td for 
it lout 73 boon froan the f\Tnptomi, 

5. Tke hJgheft iDorUEt\ nte obUined In 
the ^.ngrciKus cuev 

6. GaD itoDrt were pmeol In 90.9 ptr ctnl 
of the cue*. 

7 A poJtoperatfve temperature of ahovr 
loj degrees F indidta a ser^s cmxUtioo of 
the patfeot and U of cotmderaUe progcMMtM: 
vsloe for the mortality among the group of 
patients whose po*toperati\-e tetapernhirc 
rose above 103 degrees F was aS per cent 

8 The leriousnesa of acute cboleaitflls ts 
emphasised by the fact that leas than 15 per 
cent of paUecU were discharged by the seven 
teenth postoperative dat and over 30 per cent 
remained in the hospital longer than 30 da>'a. 

9. The short duration of life In the fata) 
cases, over So per cent of the deaths occurred 
before the fifth poatc^jeratlve day tugjtcsts 
that bepabc iiunflidenc. mi gh t be a factor In 
the mortality 

coxci.nfiON'S 


high. \t tbe pre s ent time there u do known 
method of recognising the latlcr groop other 
than bv dioical Judgment Therefore until 
the tiroc amvet wh« these patients can be 
diagnosed and eaduded, it would appear bet 
ter to (Wa\ troeration in tbe whole group until 
the fluid balancr is restored the givcogen 
content of the liver is augmented tod an 
estimate of Iivrrr function is made. Cases of 
impending gangrene or perforation mou be of 
course treated as an\ other surgical einer 
geth!) 

A\c bebeve further tint the v-aloe of IhTr 
function tfsts has not been appreciated foDy 
and we art Indlncd to agree with Ivj th^ 
surgery should not be attempted on the bSiar\ 
tract without the benefit of these tests. In 
acute cbolecystitu K is probable that the 
rouboe use of those liver functioo tests, which 
are not hann/uJ wDl lower the mortality rate 
bv tecopdaing Itvtr lotufikicDcr and pmTot 
ing unlunriy opmtxini. 

TS* seiteo U le rorat iMr tfxntkiiem if ibt 
iirifiirsi |hn I7 Dt Eewi CsaipAiA tb* rtwfOi- 
tM«t caierwL 


Remjt’al of the gaO bladder donog an at 
tack of acute cbole^tlus gb-es good results 
and the mortality is within reasonsble llmiu. 
From Ihii atttdy of our cases, we are forced to 
the condustoD that the best resolts in acute 
cholecystitis are obtained to deferriDg <^>era 
don until at least 73 hoars have eUpicd amce 
the onset of the dfaeaw These results will be 
further enhanced by an adequate period of 
pcc-operamThospltaliialion. Ourresulufan 
pftned with ea^ succeeding 34 boors of 
preparation, reaching theft maiunam after 
73 houiv 

It u peobable that immediate or earty op- 
eratkin can be practiced with a low morlaUn 
In approidmatdy 85 per cent oi patients with 
acute cholecystitis, but In the remaining 5 
per cent the mortalrtv rate will be prohfHthxly 
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SCOLIOSIS 


Its Experimental Production and Growth Correction, 
Growth and Fusion of Vertebral Bodies 

J DEWEY BISGARD, M D , and M M MUSSELMAN, M D , 
Omaha, Nebraska 


B y implication as well as fact, the term 
idiopathic scoliosis designates that 
) group of structural, rotar}^, lateral 
curvatures of the spine of unknown or 
unestablished etiology Upon the basis of the 
experimental data which follow and some per- 
tinent chmcal evidence to be discussed, it is 
proposed that inequahty of growth on the 2 
sides of vertebral bodies of a portion of the 
spine or, m other words, unilateral growth 
disturbances are either totally responsible or 
at least contnbutory in a large measure to the 
development and progression of this group 
of curvatures 

Two possible chmcal apphcations of these 
expenmental data are also proposed These 
are (i) unilateral operative arrestment of 
growth of several vertebral bodies for pur- 
poses of gainmg some correction of curvatures 
dunng the subsequent penod of growth, and 
(2) the accomplishment of vertebral fixation 
by fusmg vertebral bodies directly 

EXPERIMENTAL DATA 

Kid goats were used for these studies be- 
cause the}^ are particular^ rugged Compared 
to other newborn animals they are remarkably 
tolerant of major surgical trauma and seldom 
acquire disease 

All kids were less than 4 weeks old when 
operated upon The bodies of the lumbar 
vertebn'e were approached retropentoneally 
through an inasion parallel to the lateral 
border of the erector spinie muscles from the 
twelfth nb to the level of the crest of the ilium 
and thence directed antenorly for a short 
distance The bodies were easdy exposed by 
retracting the penreneal fat, kidney, and psoas 
muscle mesially and antenorly The lumbar 

From the Departments of Surgerj and Pht siologj Unit ersit> 
of NebrasLa College of Mediane 


vessels which pass laterally at the center of 
the bodies were divided between hgatures and 
the common ligaments and periosteum split 
longitudinally, elevated, and retracted to ex- 
pose the bone and epiphyseal cartilages 

The bodies of the dorsal vertebral were ap- 
proached extrapleurally through an incision 
which paralleled the lateral border of the 
erector spmse muscles from the nmth to the 
eleventh ribs and then followed the eleventh 
nb anteriorly to the postenor axillary Ime 
The eleventh nb was resected from its neck to 
the postenor axillary hne Through the bed 
of this nb the endo thoracic space was entered, 
and the parietal pleura was carefully separated 
from the thoracic wall and retracted ante- 
norly and mesiaUy untd the antenor surface 
of the vertebral bodies had been exposed The 
intercostal vessels, which like the lumbar ves- 
sels course laterally over the surface of the 
bodies, were divided between ligatures The 
exposure was completed by dividing the com- 
mon ligaments and periosteum longitudinally 
and then retracting them 

With the vertebral bodies thus ex-posed 
either above or below the diaphragm, vanous 
operative procedures were carried out In 
several animals both lumbar and thoracic ver- 
tebrre were operated upon but always in 2 
stages 

The animals were kiUed 10 months later 
when they were ii months of age, and the 
spines were removed for comparative studies 

I Growth of oertebral bodies Regarding the 
source of growth of vertebral bodies there 
exists much disagreement There is the ques- 
tion of mterstitial, longitudinal grovth, and 
among those who believe that there is no in- 
terstitial growth, there is disagreement as re- 
gards the proportion of length gained from the 
epiphyseal cartilages at the 2 ends 
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Ftf. Goat Tkhfc Z. Sy>t nrt<n {a the bodfei 

loMffladiBki pMlil duriof l«r>xf k> CMliM. TIm 
fOT^fffnyrxn a] tix hrft M arndt buBcbvdv foOniof 
opmiba heo the (tut u j wi* at »tc- iW to iW 
n(it cDoeijHkteT Vgt ibu ib« ^ proifciAl 
mcbnibi rmljKtl or{(hMl mMw t-qokUuA^ 
{rat Um eetk. Omtk 0 umea fm tW noxbo^ 
fod e( tb« dlaai kenk Iqf'Jliof «nrtn, ud m rash 
Bate Clfiarr of thk cad the otetn to aw ytrata 
tbr akot, ia other ortU, fefisrc of (tt* (k TIm nwuat 
ihortRiBt a( Otb erte^ tad tht tb« 9 Ke o( tu pradotl 
erm Ik oinflici m La bock utenpoetflte ai^ 

uteni lr«k 

A* »l>enn3 bj tbf data which foUin*’ the 
ftrtfbral bodiea of goatJ ptn length aoldi 
frmn the epi^tieel cirtila^ and the mere 
menu from wth eoda tut equaJ 

Iq each of 4 kidt approxinuitd} 2 weeki of 
age hole* were driUed in aet-enl tTrtebral 

bodtet miihrt} bet nea i the eod* aod ateeJ 
ihoU placed In the drill hole*. Roeotgeno- 
ptaphlc reconla were made both Immedialrijr 
foDomng operatXJti aod 10 month* later At 
operatfctfi at poatnwriem laamtnatioo 10 
n»nth* later dnret measurement* were made 
of the dataiwa from each ihot to the mter 
vertebral disc* immedialeJ^ prp'omMJ and dj*- 
taJ to It and of the distaiKe betwren the *boU 
therosdm. Thcsccomparatlvcmeafurefncnts 
are luted jn Table I 

In 2 goat* the ibou were placed in ^ coo 
liguDu* \Trtcbrw at tbor center* The roent 
pcfiographic record* of theae animals are 
fUurtraled in Fi*rure* i and 2 It mil be 
ob*cr\Td from both roentgtnognipiuc and 


TIBte L— DWXAXCE FtOU SlfOT M\*KEtL TO 
eXM or NtRTtBRAL BODIES RtCOlDED W 
unxmETEu 



actual nwuurcments that the *hou fn the 3 
pnmnial rertebc® retained their tame fcUth'C 
postioa* la mpe-ct to the eod* of the i-ertebrtl 
bodlea. Iq other words, the in u ea u e u U from 
the * eod* were eqtaJ 
la the disttl \rrtehn of esdi bd g r o wth 
wa* amsted 00 the »de operated opofi in ad- 
dltkm to pUcQsent of (hot mariers Growth 
was armted from only the proiiraal end in 
one tod from both cadi ia the oikef Tin 
Mmttroent of growth was accecopllihed bv 
rwnrniDRajttiucioi lbepre*enUDgcpl^)-*eal 
Of growth cartflage as poariUe In toe fint 
anima) no length wa* gained from the peot 
UD*1 or arrest^ eod wberea* a ooncal gain 
bi length look place from the distal or undts- 
lurbed epiphytai oftSlMgr IFlg j) In the 
aeoood there was no growth In length 

from either end on the »ide operated upon 
the origlDBl length of the body on that n le 
was maintained (Fig a) (TaWe I poau ii 
aod 15) 

Somewhat nwre graphic confirmaton c \4 
dcnce that longitudinal growth u acquired 
from the epiphyseal cartHagc* onlt wa* mp- 

f licd b> ohserTation* In 1 additional RoaU 
0 endo »boU were placed in the bodva* of 1 
cootiguouj vertebra: and growth was arrested 
from the proiimkl end of the proiimtl one of 
these a marked NTrtcbne A »bot wa* then 
wedged Into the groove from which the 
cartilage bad been renwved and a *ecor\d »bot 
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Fig 2 Goat IS, Table I Same as in Figure i, except 
that growth was arrested surgically from both distal and 
proximal ends of the distal fourth lumbar vertebra Note 
absence of growth cartilage at both ends and fadure of 
grow th as evidenced by shortening Compare length with 
adjoining \ ertebne 

was placed in the intervertebral disc between 
the 2 marked vertebrte In the proximal ver- 
tebra, as shown in Figure 3, the distance be- 
tween the shot in the diaphysis and that in the 
epiphysis remained relatively unaltered dunng 
the 10 months’ penod of growth Thus no 
growth was acquiredTrom the end from which 
the growth cartilage had been removed In 
contrast, the distance between the shot in the 
diaphysis and that in the intervertebral disc 
increased considerablv This evidence of 
growth was also observed in the distal ver- 
tebra The actual measurements are recorded 
in Table I, goats 3 and 4 It wiU be noted that 
in each animal the total growth of the prox- 
imal vertebra was distmctly less than that of 
the distal vertebra 

2 Experimental scoliosis In a series of 6 
kid goats, segments of both distal and prox- 
imal growth cartilages were removed from one 
side of 2 or more vertebral bodies, 2 in 3, and 
of 3 in 3 animals The cartilages were removed 
from those halves of the bodies exposed at 
operation There resulted arrestment of 
growth on the side operated upon with con- 
tinuance of growth on the opposite or undis- 
turbed side The x'ertebral bodies became 



Fig 3 Goat 3, Table I In addition to mafkmg bodies 
of third and fourth lumbar vertebne wnth shot, growth 
was arrested surgically from the proximal end of the third 
lumbar vertebra and shot markers placed m the proximal 
epiphysis of this vertebra and in the intervertebral disc 
between the 2 vertebr® Note that during a groivth period 
of 10 months, from i month old at the left to ii months at 
the right, the distance between the upper 2 shots has re 
main^ relatively unchanged, showmg failure of ctow th as 
a result of the operative arrestment Also note absence of 
this epiphyseal cartilage Growth took place from the 
distal end of this third lumbar vertebra as shown by the 
mcrease m the distance betw een the middle 2 shots Like 
wise, the mcrease in the distance between the lower 2 shots 
demonstrates the gain m length from the proximal end of 
the fourth lumbar vertebra 

wedge-shaped and distorted the spme into 
lateral deviation with the concavity of the 
curvature on the side where growth had been 
arrested The lateral bending was accom- 
panied by rotation The curvatures in 2 goats 
are illustrated in the photographs and roent- 
genograms in Figures 4 and 5 
In 3 ammals of this senes an additional 
study was made In addition to growth arrest 
fusion between contiguous vertebral bodies at 
another level of the spme was accomplished 
by placmg grafts m contact with the exposed 
cancellous bone of these bodies The grafts 
were laid along one side only, immediately 
antenor to the transverse processes and were 
so placed that they bndged the mtervertebral 
discs and established bonv continuity between 
the bodies In 2 of the animals 4 contiguous 




SURGERY G^'\*ECOLOG\ OBST E TRICS 


103J 



4 Co»l s. SroSoci* b font 7 noukt W tft /*• 
Hhbf InxB dulUtn} urrsUBret ol fn»tk td 
tfctrd. utd {«atb brnhaT trlriio Orovib vm kmMtii 
byomlng portioe of iJm ^ both prodtmt iJKt 

dWiJ (pUTiMJ cuttua froa ibeae ertebcr ( mootb 
of%|« Neuprtwnrf at rauUM M eO A* bum^ bntiliiic. 
abo Lb( •eoxkl, CbM. at*l (omh hxdi* 

wt rti m aad kk^ b both pfaotofrifb aad rocotfrso- 
pua of deftnctkn al dw tp^pfapcaJ ocreta^ <rf Cbra 
Mcbes (« deptb td i p r o oamtd y uwt - ( o cj lh c( tbra 
bradtbi ea dde cnraud ^aa As oakf cr«I( ne- 
—riwf o( tepaetl <s nb u pbnd b cootsct «ttlk 
BI w K 'd euccuM* boM ^ tk* bodta at the Uib tai tbtb 
batar mebcc S««e Ivtaa <d ibac «n*tnl betlfet 
hr bnd/K cd bow asd that tba bbcn baa aM <fi(tBib«d 
lb groatb <d tb*« bodfei 

■nertebne mere fused (Fig 5> itnd In i onl\ 
5 A'crtcbrar (Fig 4^ 

In addition to these 3 ammals in whkb both 
gnmth arrest and ftnton opentems were car 
ried out i goat wm subjected to {us»o opera 
tK>m onh These were earned out In 3 stages 
b\ fusing tbe tenth and desTnlh tboradc 
vertebne at tbe first opcraUcu, and the fourth 
and fifth lumbar rertebrs at the second op- 
cratloo (Tig 6\ To fuse the iboraoc vertehri 
a rfb gr^t was used and to bridge the lumbar 
segments dup grafts were obtained from the 
\-ertebral bodies and from their transverse 
processes 

In etTry tostance fuiioQ bv a firm, bony 
bndge resulted- lojorv to tlie growth au- 
tilages was carefullv awjfdcd. Cotiseqncotljr 
gror^ progressed Dormalli despite the dc 
leiopnicnt of a large solid segment of bone 
extending between tbe rertebriU bodies and 
across tbe growth cartibgrs (Figs 4> 5 
61 Thua fuoon fcr\ a bon\ bridge did not 


Interfere with growth Furtberracre Ihnbooi 
bridge became ekmi^ted to accommodate it 
self to the longitndlnal growth of the ver 
tebrs. It Is apparent therefore that uoder 
certain cimmiitances bo« that U ttiav 
planted bone Is capable of Intrinsic growth 
(0 length. 

Observ-atlon showed that tl»c fusboi dl- 
rrctlj between vertebral bodies were veri 
firm and ngid and the operatJoas were accom 
plished with comparativT ease and ritboat 
appreciable shock to the snimHk 

AXAfvsM or iTvor 

The first step In this iDiesthtatlon was tbe 
estabhsbmcnt of tbe fact that iTrtebRc grow 
In length *ole^ from tbdr epfoln-ienl growth 
cartllagea. illtfa this estaUabctl It was ret 
soned that remoraj or destrnctioa of these 
growth cartBiges would prevent firrther 
growth tn Jength of intebne so treated and 
that U the cartilages were destroiTd on ooe 
ride o&ly tmHate^ growth arrestt wedge 
shaped rertebraJ bodies, and lateral dmiatka 
of tbe spine woold resolt This is precisd^ 
whal happeord a rtnactoral rDUry4ateral 
comture was ebtaJoeri. 

It seems logical to aasutoo that the v'ertebre 
of man Hkewoe grow in length solely from the 
rplphiaeal groii^ cartBagei and that icrd 
lateral retardation of growth would bend and 
twist the spine In lindlai fashion. Ilowem 
before propesring Iurthcr with this discusskm 
it fa important to rtcognire the fart that In 
all compaiatht Invesd^lkm of scoliosis in 
experimental aairoais ooe fa confronted with 
tbe all important influence of posture and tbe 
inabdltv m animals to tlmolilc and there 
fore evaluate tbe influence of tbe erect pot- 
ture asscoDed bv mac W c sec no reaaon whv 
this fact should in ac> wax detract from the 
direct application of these experimental ob- 
•m'ttiou to comparable findings In man 
StnictanJ changes from arrestiri growth 
should take place inespectAT of tbe poritkwi 
of tbe spine the iptne whkb balances super 
Incumbent weight in a \Trtkal position ibould 
develop a cunature with Jess prox-ocatJem, 
and It should bend more citeniixTl) and tbe 
curvature be more profpesrive under the ume 
lofluenre fhnn tbe borixontal spine 
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Fig s Spine of a goat 10 months after operative fusion 
and growth arrest performed before the animal was i 
month of age Growth was arrested on the nght side of 
first and second lumbar vertebrre through a subdiaphrag 
matic approach and i week later the bodies of ninth, 
tenth, eleventh, and twelfth thoracic vertebrte were ex- 
posed extrapleurally and fused by onlaying grafts of seg 
ments of 2 nbs Note wedging of first and second lumbar 
vertebrie and the resultant scoliosis, also the firm fusion of 
the lower thoracic vertebne and the failure of this fusion 
to disturb growth of these vertebral bodies 

The curvatures produced in these expen- 
mental animals have much in co mm on with 
idiopathic scoliosis of man It is our belief, 
therefore, that inequality of growth on the 2 
sides of the vertebral bodies plays a major 
r 61 e in the production and progression of idio- 
pathic scoliosis If not the pnmary etiological 
factor, as it may well be, it is an important 
contnbuting factor This contention is sup- 
ported by the fact that these curvatures de- 
velop only in children and pre-adults, that is, 
dunng the penod of active growth, and they 
cease to progress as soon as growth is ter- 
minated 

How otherwise can one explain the develop- 
ment of wedge-shaped vertebras? The only 
other possible explanation is absorption of 
bone and compression of the vertebras on one 
side As the spine bends laterally, pressure 
exerted by the superincumbent weight is 



Fig 6 Fusions 10 months after operation between the 
fourth and fifth lumbar and tenth and eleventh thoracic 


vertebral bodies accomplished m 2 stages In the thoracic 
re^on costal grafts were used and m the lumbar region 
ctups which were removed from the vertebral bodies and 
them transverse processes A^in fusion did not appreaably 
disturb growth of these bodies 


shifted and apphed pnncipally to the sides of 
the vertebriB on the side of concavity There- 
fore, it may be reasoned that this pressure 
causes compression and narrowing of the ver- 
tebrae on that side This type of compression 
IS observed in conditions associated with ex- 
treme skeletal demineralization or with de- 
struction of the vertebrae But in the presence 
of normal mineral metabolism the response of 
bone to increased stress or pressure is quite 
the opposite It responds by reinforcement 
in accordance with Wolff’s law If wedging 
does result from pressure absorption and com- 
pression, these structural changes should con- 
tinue to increase after growth ceases and they 
should develop with curvature ansmg during 
adult life In the scolioses which do anse 
durmg adult life, such as those resultmg from 
thoracic disease and operations upon the 
thorax, the vertebrae develop little or no 
structural change 

It IS more probable that abnormal pressure 
causes wedging by retardmg growth rather 
than by compression For example, it may be 



10J4 


SURGFR\ G\'VECOLOG\ AND OBSTETRICS 



fV. 7 Rttioperitow*! epenth appn^ 
tJt ’P W tr ol li* knnii^T rrtcbnl bodrt u 

bcUi* tlgof ib« Lucril et mrt« 

iMtrfc» n» poTiTti*] Ut, bdMy pmxo- 
»«»«> ud Sbtfi o( tie fu* aovrie »« rrtwatd 
mabSj’ aod tattriortr T oU trxbkvtve 
Wmim* tW I*iati»r ewk ut dnfcW brt na 
bxmra By ViofU»iihi«Il7 ud d^^ uiiv 

t}>a(n!U)Ma|c»Bmiftu!p»ria*UU>,lWfcD«e er 
ftvii an^bga cu be opo^ mdV TW 

nrtkid cd tTTrtfiBf jtm tb by mcMw mrtuctf 

iU cp^ibyMl ctxubjrc* k uhutnted TV bvri 


assumed that the ctm-ature of Idkipathic 
scolk»is a initiated b} some factor such aa 
musde imbalance a:^ that as the fpine 
de\date» latemUj’ the aboormaili Increased 
pmaure amed on the s*dei of the wrtebne 
OQ the concare nde of the ccnitore cauaea 
retardation of gfrrtih oo that side The con- 
sequent wedfiis of the %’ertchrti bodies con 
tribute* to the progression of the corrature. 
StfOQg ccmiradlctOT> e%'sdei>ce to thb bipo- 
theiis U presented br the finding* In e mpvc ma 
orpIoirogeidcscdioslslacfajIdreQ. As^oled 
oot la a preriotii pubikatjon (i) the vtr 
tebne in thb type or scoUods deveiop little or 
no structnfal change de^Ite lateral beodlog 
and the ^•igoTOaJ comprraring force of the 
contracting pleural scar hot infrequentiv a 
amatOTt of this t)-pe Is corrected completeh 
following a Sebede thoracoplasty which In 
addition to removing a portion of the thoracic 
wall, releases the pull of the pleural scar Such 
realioement of the >*cTtcbiw would be impoasl 
ble in the presence of significant stnictoral 
change in the %'eTtebral bodies. 

It Is equaDv probable that unHstcnd re 
tardstkm of growth Is the Initiating as wcD 
as the oontributbg factor This is supported 
by the fact that the filed structural t^pc of 
curvature U5uall\ docs not develop In chO 
dren whose spines deviate LttrraH) to accom 
modate for an iQequsJit\ In the Iwgth of the 
lower eitremities. As a rule curvatures of 
this tvpc Increase onJ) as the Incqualitv In the 
length of the legs loarases and the qiloe Ini' 


mcdutelv straightens when this loequaiitv Is 
coiTcctfvi and the pelvis made bori^taJ b\ 
raising the short leg 

In para!>’tJC scoiiotis of anterior poliootra 
UUs in chQdreo the vxrtebrr frequentlj W 
come wedge-ahaped Unquotionahl} these 
ftructural change result Imn unHateial re 
tardatioD of growth and lor the same reason 
that g r o wth b retarded in partlvtlc eitrem 
ides. Sbortnlsg Id paralyied ertreadlies b 
attributed to dmise and to trophic InfiufDces 
Both of these factors, we bell^n caert their 
InAueoce through the vasomot r mecbaniim, 
so that ibe fondazoeotal cause of the growth 
retardatioa ts the duninatioa in the bio^ sup- 
ple of the growth cartilage Each lateral bif 
of the vertebral body has in independent 
blood supply received from nutrient veswb 
which enter the bodv to the left and right of 
the midilne These nutrient vesseb are 
branches of their re^iectire left and right 
intercoatab in the tboradc region and of the 
right and left lumbar vesads below the dii 
phngm Thas from the standpoint of dr 
colaton bfloence the vTrtebral bodies mar 
be bisected into nght and left halves and upon 
this basis unflalcral growth retordatwn in 
these paraJv'tlc cases mav be explained 

The curvatores of paiaJvtic sajliosu are In 
constant In respect to the dlrcctjoo in which 
lhe\ deviate that b the convetitv raav be 
directed to the side with cither the aeakcr or 
the stronger musdei. However when stroc 
turaJ changes are present in the vertebne the 
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Fig 8 Extrapleural approach to the thoracic vertebral 
bodies Short segments of 2 nbs are resected from the 
costotransverse articulations laterally Through the nb 
beds the endothoracic space is carefully entered and the 
panetal pleura dissected from the thoracic vail and re- 
tracted mesially and antenorly, thus exposmg the ver- 
tebral bodies The mtercostal vessels are divid^ between 
ligatures and the common hgaments and penosteum inased 
longitudinally, elevated, and retracted Illustrated is the 
meUiod of arresting growth 

convexity will be found on the stronger side 
and the changes from retarded growth on the 
weaker or more completely paralyzed side 
If unilateral growth retardation is the sole 
factor responsible for idiopathic scoliosis, what 
causes this unilateral retardation of growth? 
Among the theoretically possible causes are 
epiphysitis or epiphyseodystrophy and con- 
genital abnormality of the cartilage The 
latter possibility is suggested by an observa- 
tion made by Chandler, who has noted that 
children with idiopathic scoliosis frequently 
present maldevelopment of the mandible 

GROWTH CORRECTION OF SCOLIOSIS 

From the above experimental evidence that 
growth on one side of vertebr® can be arrested 
by removal of portions of the epiphyseal 
growth cartilages on that side, the possibihtv 
of accomplishing correction of curvatures of 
idiopathic scoliosis in suitable cases by this 
means suggests itself The t}T)e of case which 
would seem suitable for this proposed form 
of treatment would be a child who has a 
moderate curvature and several years in which 
to grow With gron th arrested on the side of 



Fig 9 DmgrammaUc illustration of a scoliotic spine in 
which segments of both distal and proximal growth car- 
tilages have been excised on the side of convexity of $ ver- 
tcbrte at the apex of the curvature The resultant growth 
arrest on the side of convexity should retard progression of 
the curvature, and if length is gained from growth on the 
opposite side of these \ertebra:, some correction of the 
curvature should take place 

convexity in several vertebrte at or near the 
apex of the curvature, any increase m length 
on the side of concavity should bnng about 
some correction of the curvature 

As to the accessibility of the vertebral 
bodies in man, I may state that m performing 
the operations of Peet and of Craig for essen- 
tial h}'pertension we have always exposed sev- 
eral vertebral bodies both above and below 
the diaphragm , and this has been accomplished 
without technical difficulty or appreciable 
shock to the patients 

In patients with scoliosis, exposure of ver- 
tebral bodies should be accomplished more 
easdy, because on the side of the convexity 
the nbs are abnormally widely separated and 
the vertebral bodies are near the surface With 
the resection of segments of 2 nbs it should be 
possible to expose 6 or more of the vertebral 
bodies 
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the centen of oidficatioo for the 
y*e» appear e*ri> there were aell formed 
^•sei at the time of operation which waa 
I> ai J week* after birth In man theie 
a appear at about the aerenteenth jrar 
lie with the di*ph\-»U daring the twen 
tTar of life Thu* to accomplWi growth 
In perfonning the propwed operation 
owtb coneetkm of tcolioil* In children 
lid be neeeeaarj to exdie the full thick 
f the cartilage from tbe dlaph}-*!* to the 
ertebral due on orw tide. 

nrsio’^ or boohs 

icT certain limited drcumitaivce* it 
eeem feasible to appl> the method of 
fusion of vertebral bodies cfirucall^ by 
I of onlay graft* as danorutrated In tbe 
mental stodle* here dlanawd It would 
phcable onlj In those cases In whkh 
was no \-ertebral infection and In which 
necessarj to fuse not more than 4 
. \n>otig such posafble IxKGcatIcms are 
n old corapressmn fractures and high 
j-Wltherfs— abo%'e the fifth lumbar ver 

COVCLUSlOXi 

In goats and presuEoabi) In mao aQ 
h In the length of \'ertebne it densed 
the pniomaJ and distal eprphjaed 


growth cartilages. An equal increment k re 
cei\Td from each cartfla^ 

a Exasron of the epiph\-seal growth car 
tHagcs results m arrestment of growth In 
length. Uoflateral exfkion causes unflatenJ 
growth arrest. 

3 The production of rotary lateral cur\a 
turn of the spioe In goats In uoflateral 
growth arrest 01 a or 3 vertebra: a reported. 

4. Both ei p e i imeiital and dinkal owciva 
tioD* are presented as c\'ideoce that unflateral 
retardation of growth of \TTtctinr b cither 
totallr or at least paitialh responsible for 
idiopathic scolubis of man 

5 Fusion of vertebral borfies ftr u with 
no damage to tbe epfphjical cartilage* doe* 
not arrest growth. 

6 Under tbe Influence of a distracting 
force bone that b, grafted bone fa capable 
of Intrinsic growth In length, 

7 Method* for growth correction of scoli- 
osis and for direct fusion of vertebral bodies 
are proposed 

Stm vn mrt ed Ic* p«b6nUc« Um be* 

tppeaRd itpert uaifl* trpertstsul ttsd** by 5 L. 
U^J BMMlMetSor^ OJS. qAj InfewtaJM 
r«*a(u asm vka (bcM ef JUu. 
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CANCER OF THE THYROID 

WILLIAM L WATSON, M D , F A C S , and JOHN L POOL, M D , 


New York, 

C ancer of the th^TOid is an excep- 
tional disease in that it fails to follow 
the general tumor behavior laws, and 
its reaction to surgical and radiation 
therapy is quite unique Even though a wealth 
of operative matenal has been studied his- 
tologically, there is no tumor in the head and 
neck group which seems to present more diag- 
nostic problems for the tumor pathologist All 
tumor gradations from benigmty to malig- 
nancy are noted m addition to the six histo- 
logically definite cancer groups used in this 
report 

In order that the resulting statistics and 
conclusions may have some factual value, we 
have excluded from consideration all records 
in which microscopic evidence of true thyroid 
cancer is lacking In most of the early cases 
biopsies were not done, as it was considered a 
dangerous procedure Not until 1928 was any 
verj' consistent effort made in each case to 
confirm the clinical diagnosis by histological 
study, so that although 973 patients with 
tumors of thyroid ongin have been admitted 
to Memonal Hospital, and at least 248 of 
these were clinically cancerous, in only 167 
instances do we have histological evidence as 
to the cellular tjqie of the cancer and its histo- 
logical grade This senes of thyroid cancers 
compnses o 43 per cent of the general admis- 
sions to our institution 

MATERnVL 

Fift}' per cent of our patients had received 
pre-admission surgical treatment (83 of 167— 
Table I) An additional 5 per cent had re- 
ceived medical treatment, and only 23 per 
cent (42 of 167) received their pnmarj^ ther- 
apv at Memonal Hospital Many cases hope- 
lessly advanced verc sent to us for any pos- 
sible palliative radiation therapy (Fig i) All 
patients hopeless or othervnse vere accepted 

From the Head and ivetk Department Memonal Hospital 
‘^niccofDr IlnNCsE Martin 
Pre^nted at the Third International Cancer Congrcs*; Atlantic 
CilN New jer^ September II i6 1939 


York 

lor treatment if they were ambulatory, and 
if bedndden they were accepted up to the bed 
capacity of the hospital Obviously, it will be 
more difficult to demonstrate satisfactory end- 
results with this matenal than with the straight 
surgical senes in which 6o per cent of the thy- 
roid cancers are so small and well encapsulated 
as not to be suspected before thj’TOidectom}'^ 
(Pemberton) In other words, the easily cur- 
able cases are unsuspectingly cured by routine 
surgical procedures m the average surgical 
dime To summanze the matenal admitted to 
Memonal Hospital, we find that 50 per cent of 
the patients had received previous surgical at- 
tention, 70 per cent were considered as inoper- 
able, 37 per cent presented evidence of metas- 
tatic thyroid cancer, and 44 per cent showed 
evidence of obstruction to the upper food or 
air passageways (Table II) 

Cancer of the thyroid occurs more fre- 
quentlv in females, the proportion in this senes 
being 117 females to 50 males, roughly 2 to i 
(Fig 2) The majonty of cases occur in the 
age groups of 40 to 60 The youngest patient 
w'as a boy of 9 years of age and the oldest a 
female of 86 who had a bulky cancer of 
lingual thyroid ongin She is now alive and 
well at the age of 91 (Fig 3) 

Regardless of our large metropohtan negro 
and onental population, only 4 patients in 
this senes were negroes and only i came from 
the Orient As to foreign birthplace, Russians, 
Germans, and Italians predominated in that 
order (Table III) 

The pnmar}’^ tumor was confiined to one 
lobe of thyToid gland m 87 cases (48 nght lobe 
and 39 left lobe) The isthmus alone was 
involved 8 times and the growth involved 
both lobes in 50 cases, wnth substemal exten- 
sion of disease being noted 18 times (Table 
TV) In several cases presenting extensive urn- 
lateral or bilateral cenneal chains of thyroid 
cancer, we suspected the process of having 
developed from multiple sites in aberrant 
thi roid rests, but as small, unsuspected, pn- 
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Fit Uvimd ctacFT ot (hjvM (aMfl 

•dnocutiootn) lafand pkmy t ph u dikad 
remcM pti-na nnlliiit Croe ntatx obrarBaJm oi (he 
lattnal esa \a bofmbfe «ue taxpted (or 

palhathv ndKEn p*d( tbetapy 

m«r ^ fod of caiKCT were found In the lh\‘iotd 
glind itself kt operation, our ongmal conteo 
lion had to be withdrawn and m ool^ one 
questionable rs-v is an aberrant nature of the 
pnraarv disease suspected In 3 instances pri- 

TADLE L— PRimfTU? TEEATMEKT 

K* MM 

ScTikal 53 

X-f«7 tberspy 

S me°/ -"3 ti«py P 

S ujjtjy sod ndma I 

Bk«7^ 3 

Fiii«-l>jrio p 

lledfcsl (krfiM tbynad eitrict, Ict packs, rt< ) # 


marv cancer devefoped in lingual ihvroid 

tbsue 

ETIOLOGY 

As to the ctiotog} of cancer of the lh\Toid 
we find In our itnd} nothing which definltcl\ 
pofnti to a ipedfic cancerogcnic agent ” 


Recogninng the man) hiitologKal Atna 
tlons of thj'TOid cancer !t has been our aim to 
daaiifv th^ frowths into as tinall a number 
of groups as possible and with this in mind 
Dr F \\ Stewart has reviewed the patho- 
logical material used In tha report and again 
pnlnts out the difficultv In dlfierentlatlng be 
tween benign and inahgnant th>Tcad growths. 
For this reason all questionable rw* were 
classed as benign. Somewhat arbltraiil) we 
selected the following 6 major ti-pes of thyread 
cancer each of which presents its own more or 
Icaa tiqilcal histologkal and dmkal character 
latks. This grouping is practicallv the same 
as that suggested bv Uaagensen 

First, and oeauTing most freepenth — 34 
per cent of the cases— is the papillary sdeoo- 
cardoocni (Fig 4) This tumor Is moderateh 
ndioseimtiTe invades Dtighbomig strictures, 
and Toetastasbes frequently to the regional 
lyTctph Dodea, but pra^callv new to dhtant 
slructores bv wav of the bfood stream. ITts* 
tobfKBlly the tumor presents a network of 
branching papQLe projecting into cvstlc cavi- 
ties which may contain a gelatinoui substance. 
The papfllsc are lined with a sm^e or multide 
la}'er ol cuboliial or cviindridl epithelial cellj 

In the second group arc the smaD alveolar 
large ceB adenocarcinomas which make up 37 
per cent of the series (Fig 5) The structural 
feature common to this gioup is the ahToUr 
arrangemeot of compart masaes or cords of 

TABLE n —TOST SYlTPTOir— 167 CASES 

Lamp to tbynU (fwUi) ^ 

Lmtwp ia (carfasl netutnli'l >5 

Boo* psio, dywJwak, dyspeea, rlt (dbtut 


Nfiib 7J per c*nt ol tha csjm at lbjrro»d caoctr ad- 
mtiedl ilaaorml kj\ had F*TvH*a 

fKty pet oDi had loaiieqmi aarpcaltjTatiwmtelwaboe. 


Pdntaiyr camr ol the thyroid |laod tnay b« «joiuuJt 
f« y»*n asd la OM-thirf erf aor caae* the padciU'i W 
yyU nB as p*tiiinct<i by metartdc dtpo^ erf tb« 
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Fig 1 Thyroid cancer occurs in females twice as fre- 
quently os in males The largest group of paUents were 
betw een 50 and 60 years of age 

cells Adult alveoli containing colloid are seen 
and the cell cytoplasm is slight in amount, 
opaque, and granular, and stains heavily with 

TABLE ni —RACE AND BIRTHPLACE IN A SERIES 
OF 167 CASES 


Race 

Caucasian 161 

Negro 4 

Oriental 1 

Not stated i 

167 

Birthplace 

United States 67 

Russia 38 

Italy 14 

Germany 8 

Austna 8 

Ireland 7 

Poland 4 

Roumania 3 

Hungary 3 

France 2 

British West Indies i 

Honolulu r 

Turkey i 

Canada j 

Spam I 

Cicchoslo\ akia i 

Not stated 7 

167 


Fig j M y Shomng a large bulky thyroid cancer 
having its ongin from embryomc thyroid tissue at the base 
of the tongue Patient 86 years of age, non alive and well 
at age of 91 

eosm These growths are only slightly radio- 
sensitive, they grow rather rapidly, reaching 
a huge size and soon cause dysphagia and 
dyspnea They metastasize regularly through 
blood and lymph channels 
Spindle and giant cell adenocaremomas have 
beenplacedinthethiidgroup They compose 13 
per cent of the senes (Fig 6) These neoplasms 
are extremely malignant, quite radioresistant, 
metastasize ividely to cervical nodes and dis- 
tant areas, and are rapidly fatal The histo- 
logical picture IS that of irregularly growing 
sheets or strands of very anaplastic, hyper- 

TABLE IV —LOCATION OF PRIMARY TUMOR— 
167 CASES 

Jso cases 


Right lobe 48 

Left lobe 39 

Bilateral 50 

Isthmus 8 

Lingual 3 

Aberrant (?) i 

Pyramidal lobe i 

Not stated 17 


Sabstemal extension of disease ^vas noted in i8 cases 


Our patients were largely of the white race Onl> 4 Thyroid cancer shows a dehnite tendencj' to invohe 
negroes and i oriental ha\ c recei\ ed treatment for tha-rmd both lobes of the gland Adenocaremoma haimg its origin 
cancer at Memorial Hospital in aberrant thyroid tissue occurred only once 
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Fig 6 Spmdle cell and giant cell adenocarcinomas made up 13 per cent of the senes 



Fig 7 Small round cell caranoma, grade 4 This histological group made up s 
per cent of our senes 


occurs rapidly as a result of widespread vis- 
ceral metastases The tumors are not radio- 
sensitive, they are composed of rather loosely 
arranged sm^ round cells growmg diffusely 
and infiltratmg capsule and surrounding tis- 
sues 

Lymphosarcoma pnmary m the thyroid 
gland was noted m 5 of our cases, and they 


make up our fifth group and 3 per cent of the 
senes These lesions are very radiosensitive 
The sixth group contains 5 cases which Dr 
Stewart has classified as metastasizing struma 
These tumors make up 3 per cent of our series 
and represent those cases in which thyroid 
metastases were histologically proved but the 
sections of thyroid gland tissue submitted 




1043 


WATSON, POOL CANCER OF THE THYROID 



Fig 9 Smear and sectioned clot of aspiration biopsy Spmdle and giant cell 
carcinoma, grade 3 In the pre-operati\e differential diagnosis of thyroid cancer, 
aspirabon biopsies such as this estaolished a definite diagnosis of cancer in 83 per cent 
of the cases m which it was attempted 


patients, there were 2 instances in which for- 
mal surgical biopsj^had been earned out before 
admission and mdefimte material obtained 
Aspiration biopsy estabbshed the diagnosis of 
thyroid cancer m each of these cases If one 
has a positive pre-operative diagnosis, it is 
much easier to plan the proper treatment and 
carr)'^ out, with a dear consaence, a long, 
difficult, and cosmetically unpleasant opera- 
tion which mil change the contour of the pa- 
tient’s neck, paral}'’ze the trapezius muscle and 
considerably alter the speaking voice 
Frozen section at operation is mentioned 
here only to state that in our hands it has been 
unrehable We have had several reports of 
“no cancer” when later sections demonstrated 
the presence of definite neoplastic tissue We 
beheve the expenenced cancer surgeon, when 
impressed at operation with the possibihty that 
heisdealmg with cancer, is justified in proceed- 
ingwithasuitabletypeof operationregardlessof 
the frozen section and aspiration biopsy reports 

TREATMENT 

In discussing therapeutic measures for the 
management of the patient with cancer of the 


thyroid, a number of mdividual circumstances 
and conditions must be considered and treat- 
ment altered accordmgly But, examimng the 
problem from a broad viewpoint, it seems well 
estabbshed that surger}^ and radiation wdl 
play complementary r61es m the proper care 
of patients with this disease This attitude is 
shared by the larger American cbmes doing 
this work (Pemberton, Lahey, Cnle) Several 
years ago, while operating for cancer of the 
th3'^roid and applying to the problem pnn- 
aples which have been found acceptable for 
radical neck dissection in general, it became 
necessary to carrj’^ out the following operative 
procedure which we feel is worth}’^ of reporting 
As to anesthesia (Table ^TI) our opimons are 
defimte We have tned rectal, mtravenous, 
and inhalation anesthesias for neck dissection 


TABLE VI -SIXTY-TWO PRIMARY OPERABLE 
CASES 


Pre-operative diagnosis — 

Cases 

Percent 

I Adenoma 

II 

18 

2 Caremoma 

SI 

82 


In a senes of 62 pnmao' operable cases of thjToid 
cancer, the operating surgeon made an inaccurate pre- 
opera ti\e diagnosis of bemgn adenoma m ii cases 



1044 


SimCER^ GYNTCOLOG^ \XD OBSTETRrCS 



Fw 0 . \»sqEkla mUoU b ntd ecdtwdr C« 
inTBemUxi U pffoacanocaalicuTMavtb^ 
tb# l^bAi ABd Um <d tecUM b iftfimicd 

ak pernM a0«ma coeUalAf iitft ol tdt^iha 
ta tbt BSt eUA. (\ft«rLabu.) 

Bod disc&rdcd each in favtrr of eio%'ocbIq local 
infiltration and oemcal nerve Woct aootheaU 
(Fig, lo) and to this we attribute the (act 
that In a ECriea of ii radical tfivToidectomle* 
combined irlth neck ditsecbon no postopen 
tiv'C death hat occtirrecL 

^ the operation b to be earned oat under 
local aoetthoia (Labat) the patient must be 
draped In cuch a fashion as to permit free 
breathing (Fig ir) In a protracted operation 
such as this one a aense of sufiocatKm pro- 
duced b} heavj sheets too dose to the mouth 
and Dcse makes the patient apprehensfre and 
uncomfortable and, when the surgeon has cut 

TABLE VIL— AXESTItESIX 


OpenUoa* aader local «i;i,ifb'bi jj Sj 

OfXTAUcm aids (caenl utatbeiK M A 

Trt»] 5^ 

Log' ucRbetk b prrtcned fer bMh ndacr tod Bijcr 
UotcM ■ uftq/ in 84 per ceal et dw cue* 



the recunmi lai^mgeal nervt and fa (Essecting 
the tumor from the trachea^ there irffl be less 
technical dlfficultv if the patient fa not strog- 
gimg for air \ satofacton drape mint alu 
pertml the surgeon and ha aasastants adequate 
dbow room. 

An iodsioo is selected which win proride 
the widest exposure for the irKfividoal case 
(Fig 13) A senertms expo ore fa nKessar) 
for sa/et} and for rom^te reoMnai of the 
disease and the potentlalh' Involved veins and 
I>T^ nodes. 

Toe operativT procedure whkh we favor 
coQauts of three major stqH. First (Fig it) 
(be stemomastoid mosde fa cut across at Tu 
upper third and the intenud jugular vein 
above the superior thjTotd vem Is ckrabh 
ligated and sectioned. This consideraUj de 
creases subsequent bieedmg The stenvonus- 
tofd musde fa then severed close to its booj’ 
origins and the internal jugular vein damped 
and douUv hgated and severed just above the 
angulus venosus. The lowest ihj-rotd vdeo 
are also hgated and sertred- 

Tbe second step (Fig r4) consists mamip In 
sectioning the itemobjoid and steroolbvrold 
musdes at their origins and Insertions At this 
point the posterior crrvkal tnangie and the 
retrosternal spaces are daiected free of all 
ijinpfa nodes and surrounding fatty and areo- 
lar tissue 

The third step (Fig 15) consists In dissect 
Ing the inlcmaJ jDgular vein and Its ch a in of 
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Fig 15 a, Incision A high collar incision at the lei el of 
the cncoid cartilage extending to the lateral borders of 
both stemomastoid muscles A vertical limb bisects this 
and continues doivnnard to the suprasternal notch b, 
A high collar incision bisected by a curved mcision from 


the tip of] the mastoid process to the suprasternal notch 
c, A high, inde collar incision bisected by a curved inasion 
from the tip of the mastoid process to the middavicle 
This permits ready access to the posterior cervical triangle 
and subclavian space. 


nodes free from the vagus nerve and common 
carotid artery (Watson) —these structures may 
be sacrificed if invaded— then cutting across 
normal thyroid at a safe point and removing 
the entire mass from the trachea and esopha- 
gus by sharp dissection The recurrent laryn- 
geal nerve is always sacrificed The wound is 
dramed with three or four large cigarette 
drains, platysma and skin closed, and a large 
sea sponge pressure dressmg applied 

OPERATIVE MORTALITY 

Eighty-six patients had a total of 104 opera- 
tions and of this group 51 cases could be classi- 
fied as primary operable and i patient, a total 
thyroidectomy, died after operation In the 
12 instances in which radical thyroidectomy 
with neck dissection was earned out, there 
was not a single operative death (Table VIII) 

The palliative operative procedures for tem- 
porary relief of dyspnea and dysphagia result- 
ing from advanced thyroid cancer are attended 
by a high operative mortality Tracheotomy, 
for example, was followed by death in 50 per 
cent of 14 late cases in which it was earned out 
m attemptmg to reheve dyspnea 

Before an operation for thyroid cancer is 
started, we elect to have at hand m the oper- 
atmg room a sufiicient quantity of interstitial 
radon for our needs in case the tumor cannot 
be removed For a large growth this means at 


least 70 mihicunes, preferably m seeds of 
about 2 miUicunes each Large doses of mter- 
stitial radon can be used with safety if the 
seeds are carefully distributed so as not to 
concentrate the reaction and produce necrosis 
of vital structures The larger the excised por- 
tion of tumor, the smaller the total amount of 
radon which will be necessary for control of 
the irremovable portion Having large amounts 
of radon at the surgeon’s disposal is one ad- 
vantage offered to the patient by the well 
equipped modem cancer institute 


TABLE VOI —OPERATIVE MORTALITY— 86 
PATIENTS — 104 OPERATIONS 


Operation 

Partial thyroidectomy 
Partial thyroidectomy and ex- 
cision of nodes 
Total thyroidectomy 
Radical thyroidectomy 
Radical neck dissection 
Biopsy and exploraUon 
Decompression 
Excision of recurrences 
Exposure of node and unplanta- 
Uon of radon 
Tracheotomy 
Gastrostomy 

Excision of tumor base of 
tongue 


No 

No 

Per 

cases 

deaths 

cent 

28 

0 


7 

0 


3 

I 

33 

12 

0 


1 

0 


4 

I 

2S 

8 

I 

13 

10 

I 

lo 

IS 

I 

7 

14 

7 

SO 

I 

I 

100 


I _£ 

104 13 


In a senes of 51 radical procedures for thyroid cancer, 
r patient died— less than 2 per cent operative mortahty 
The palhative operations resulted m a high mortahty 
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S+erno- 
hqoid Kcot 



Sternotfiqrotd 
M cot 

Oditl Carotid A 

Trochea 

Thuroid 
Grcut 

EsophaguB 


Sternothuroid M 
cut 


-Int Jugular V 


! Tumor 6-contiguous 
\ structures removed 
en masse 


Vagus N 

7 

Omohijoid M. cut 
Int Jugular V cut 

'Sternocleidomastoid M cut 
Sternohqoid M cut 




tig IS Steps The thyroid tumor mth Its prcthjToid muscles, the internal jugu- 
lar \cin, Btcmoraastoid musde, and contents of the substemal and supradavicular 
spaces arc rcmo\ ed cn masse 


lor, much relief can be obtained by the judi- 
cious use of high voltage x-raj therapy 
Advanced thyroid cancer gives nse to wide- 
spread metastases (Eig i6) in a considerable 
percentage of tlic cases Sc\cnty-cight per 
cent of the senes presented developed metas- 
lases at some time dunng the course of their 
disease Bom metastases occurred in 42 
cases (Table X) and h mph node and ynsccral 
metastases were noted in 130 instances 
(Table XI) 

\ senes of 13 cases of the roid cancer have 
come to autopsy and the cause of death in ii 
was asph}\n resulting from tumor myasion 
or compression of the trachea Widespread 
yisceral anti liony metastases caused i death 
and the thirlccnlh patient yyith generalized 
metastases died as a result of hemorrhage 
from an ulcer of the nasophary n\ resulting 
from ady anced cacliexia 


A peculiar, low grade, persistent, spiking 
fcy'cr is often noted in the advanced stages of 

TABLE \ —PATHOLOGY OF PRLyiARY LESION IN 


42 CASES yyUTH BONE METASTASES 


ralholopcal 

Xype 

5 

5 

(3 

C 

«/ 

V 

r 

C. 

*3 

O' 

1 

1 

Sicmum 

Femur | 

ri 

S. 

J? 

u 

5 


la 

3 

6 

1 

4 

0 

3 

0 

0 

Small tthrolar t>-pc 

15 

10 

3 


3 

4 

I 

1 

3 

Admocara noma, 
uncUsstCtd 

7 

3 

3 

I 

I 

3 

I 

1 

0 

^pmdlc and pant crll 

3 


0 

0 

° 

0 

0 

1 

0 

*^null round cdl 

3 

0 




0 

0 

0 

0 

slruma 

i 

3 

0 


0 

0 


0 

0 

L\"mplio^ 4 rcoma 

0 

0 


0 

0 

0 

0 

0 

0 

Tolal 


I. 

10 

0 

S 

' 

U 




All fypec of thyroid cancer miy mctaBt-iBirc to bone but 
the small aUcoHr adenocarcinoma is most prone to do so 
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Fic &. Sfamtef ilu of mmsta^ tim UiTtiid nKw Cu krwbrt] ml 
thmjtrfiWnitfre«te«o/ 0? cnn <Wvrlapcd nrtua^ i ■»» lime darlof the 


tiijToid cancer EipedaUj fa fhk tnie when 
vLdctprrtd mctutuo are knoKn to cd*t 
Bual mctaboUsni ratct taken on our paueou 
with wideepreid rfacmi and hcm> metastaae* 
from thvreW cancer faOed to ibow any con 
iistcnt trend BCtme were normal whlfe othm 
ibowed iDoderate plui or mlnoa readings. 

CASE REPORT 

iln. R.B <ce r9, itUce, boca la th« United 
Stitet wu admiued to ^leiDorul Ilotfdul QIak 


TABLE M,— PATnOLOOY OT FRlUARY 14M10W D« 
1 30 C-tSE* wmi nilPH KODE ANt> \TSCERAl. 
MrCA5TA5ES 


ruMccnl 

*TP* 

i 

1 

j| 

L 

ll 

t 

|i 

I 

X 

t 

5 

!, 


I 

1 

rvfcrr I 

U 

u , 



( 1 


1 



tMitfr—fcf cn« 

tt 

rt 




M 


M 



*tsscr *- 1 



1 





■ 1 


1 


H 




. 



■ 



taaS ofi 1 



















_ 

11 

J 





T«Ul 1 


_cJ 

jd 

— 

-T 


_ll_i 

— 

-A. 


Ail (jpe* thrnad caacer m*x mett^mlMe to rr^emml 
ly mfih Dode* bat papQkor adcocicirtmocm m tba moat 
Uojixal cdeoda 


Jtilr lOtS, for dii^Twi* aad UtatmeaL Her 
ducf compiabt t that tine m hnnrs la the 
neei and f tiftit o( S mootEu dmtiioa. 

Elfhlmi DMctIt* Wore dmfa^kn t theho'^ul 

K tkat denk^ a mill huep la tbe njdtt need 
r aetk. Tkli locmwd iloaly Is * 1 b isd otben 
Pfwmd la both the rivht tod left Ida of her sect. 
Saoeda leter ihedmfoped » leswof pravujvia 
tbe aeci. od co »rrml ocawiw ooted pila hi tht 
nfbtcide. Shefaioed boot j poowfi m «e{(bt hi 
a Dceths. The pallcst hid ilnp fawa te (ood 
bciith, but ike hid hid Upuoeooar tor ertuiu 
e^it la Qjr. Twrntr-ooe moothi before idmlNelaa 
10 the bo«{aiil »h pre birth t k baby tftrr 
ooraiJ pTffniacj- 

Oa mnWtloa the right tide ol tbe dccV t* 
foond to bi diSvttix rnluird, etpeckDy the loaa 
third. Thit aaa brooght about br miM of dberett 
oodetlTisg/or the moet pert tTOaenieath thetterse- 
mittofd nrude. The oodrt ere firm, ditcret lod 
varied in tire. Tbe Urgent om n* aboat j emti 
metera to dliswteT od the timllat ooe at bout 
entiaetn'm diimeter Ooe node as falrij firmiy 
atUebed to the r^t ild of tbe tnebee. Tba 
thyroid mat diflotar enlirired but Kdt 
Li/itr tery ^aia Ooe of tbe rirtt seek aodet a*J 
removed October o, 938 and mferowofnc m mini 
tkn oi the tbaoe remled ‘TapfOarj ideaocir 
oaoffii of nuunil tmeture fotjeiling brancbki- 
graic rather this thyroid ngfo Jler wood Wit- 
aemis tv setitlre. \-fty filrw of tba chert ere 
oenii for metivtJKes. 

rnMfMeat Tbe patient ai* admitted t ilet^ 
na[ noa[4ttl Sovembm 5, oj^ foe a ridtcaJ nrnt 
necL da*ectioo Thi* at pimormed under local 

infiltratioo and cemcal nerve bloci anertbeni ti 
per cent aovociin. A tbghily carved lacitkai w 
inatti* cnendinr fican the miitotd regioa doi t the 
aiidportioe) of thcdivid tbecoirmilcy of the curva 
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Fig 17 R B a, Immediately after radical thyroidec nal jugular vein, IJV, and stemomastoid, SM, and 
tomy under local anesthesia b, Specimen removed at oper prethyroid muscles cn vtasse c, Showing altered contour 
ation showing primary cancer, C, metastases, ilN, inter- of the healed neck d. Papillary adenocarcinoma 


being slightly antenor The incision i\ as then crossed 
by a transverse incision extending from the anterior 
border of the trapezius muscle directly forward, 
overlying the prominence of the laryngeal cartilage 
and extending slightly to the left of the midline The 
four skm flaps thus made were dissected exposing 
the neck structures Exposure revealed chains of 
metastatic nodes along the supenor thyroid vessels, 
adherent to the internal jugular vein and also ex- 
tending below the sternum along the course of the 
lowermost thyroid veins Another group of nodes 
was noted in the postenor cervical triangle The 
tumor was mobilized by resecting the stemomastoid 
and the prethyroid muscles The internal jugular 
vein was sectioned above its supenor thyroid branch 
and below the infenor branch The primary tumor, 


nght lobe, and isthmus of thyroid gland, the internal 
jugular vein, prethyroid and stemomastoid muscles, 
together with the contents of the postenor cervical 
and substemal triangles were removed in one mass 
as shown in Figure 17b The wound was closed with 
two large cigarette drams and a bulky pressure 
dressing was applied 

Final diagnosis carcinoma of the thyroid wnth 
metastases to the nght neck and substemal lymph 
nodes 

Pathological diagnosis papillary adenocarcinoma 
of thyroid, grade 2, metastatic to nodes 

The patient’s postoperative course was unevent- 
ful Paralysis of the nght side of the tongue with 
some atrophy and paralysis of the nght side of the 
larynx developed Her basal metabolism rate about 
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veei^altn-tbeopcnlSoammiaai j. llcrvoke 
tad Urynx rrTDptoes c^tdotUy dktppetnd tod 
be miacd weight At tbe time at or^ntlw her 
mefeht m« 14 S"**! tt the prment dm* U b ili*K 
Tbe but! BMttbolMo nte ^Itrch *0 930 «u 

nlma 9- PiticBt ii ttUag }f grtlu cd ibjnid 
cTi«ct-etdi d*y (Hg. 7) 

I1XB-EE5D1T« 

In cUtnrtiing cod-reiiilt* In tbjToId caocrr 
one miut ncce»*rili comWer ntn-ii**! me* 
rtthcr than cure rite*, beause irc know 
that thh dlKtiie may reoir or metaataiiie 
many jt*j» after trcatmenL In the present 
•eric* 3 cates are Inchided In which fatal thv 
roid cancer reomed locally 16 yean after the 
original treatment, and one 0/ these patient* 
exH^g to autopsy had maatlre metastatic 
thyroid cancer in the mediaitlnal Ijmph 
nodes but DO cancer In the neck. 

As pr es ent rwthoda of trealanent were not 
In TO^ prior to 1954. liule of >’i]ue b to be 
derlred from a atudv of the 5 year sorvhal*. 
HowTh'Ct of the ongmal graop ^ 167 patients 
there art 53 hnng 4 for to >*ean or more 9 
from 5 to 10 >'eirs, and leu thaa $ >'tatv— 
an free of diuase. 

smoour 

1 A Krlesof 167 casesof candoocuctf tbe 
thyroid is examined from both the surgical 
and radlotherspeutic viewpoints. 

3 Psplllary adenocandaotna is the moat 
common form of nulijnani th)TO»d lesion. 

3 Lympbosareoma, apparent!} primary in 
the tb}Totd gland was noted In 5 matancea. 


This lesion prerved radloseinith'e Ciocer 
occurred In tjhe lingual thjToid in 3 cates. 

4. Th\Told cancer cannot be daiKd as a 

radwscnsitrve ol oew-growth. It respood* 
best to a combination of surgen and Intmll 
tW radiation In the form of gold flttred 
radon seeds. 

5. A pTe-operall\-e diagoosb of th\ToU 
canc e r was confirmed by aeration biopsy In 
83 per cent of the 74 oue* Jn whkh it was 
employed 

6 An operation dedgoed to remo\T a ma 
Ugnant thyroid lesloa together with the maior 
crfvka] TOM and Innph oodcs of the affected 
aide I* described- Tfcere was do operatliT mot 
talit) in tbe snail series m wt^ tUi pro- 
cedujt was carried ouL 

7 Fifty three patients of the origliiil 167 
arc IMne and 4 are free of disease 10 }Ttrt or 
more 9 for more than 5 years, and *6 for leas 
than 5 j-can. 

JlIirEX£>CE 3 

i. Cana, Onwea, aad Cana, Ja A ndial 

i^mtke far aabeast tsacB e/ u* LkTwU ifaad 
Svu Cytre. * Otu, ejT 64 
*. C. H. Cues a tbt ui>nU u ads- 

KsUlhrtr 4 a. J (Tsferr rat . j 1064 
g. Qua, Qpoa F Cues d Uotoh. Sibi. Qfa \ 
AuBdca, (Laber CSak Kssbs) iv&, Jne. 

4 Luja, Guraa. Aaantbnfa. «1 <d FUa- 

ddpUs tr fL S awi rg Co 

j. UAitsr rUra E lol £uA, X. B. AwtriOOD 

Ucfmy S« Gyset. t Obst tsH, n 
4 rcoiarat, jowr wL Mtbfoui leuw* d Ow 
tbjrroU paad. uSi jrd lotmL CoOer Cbc/ 

7 W^neti*U Ti. rr fUi-M e( tb« ct«a*o« eaisid wtrry 
Ifi bnd ud Bcci caacs Aao-Sarf SJO, "9 rj 



CLINICAL SURGERY 


J 


V f ^ 

\V , 

Uh 


1,1, c 


FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF TEXAS 

SPLENECTOMY 

A 0 SINGLETON, M D , F A C S , Galveston, Texas 


T he mortality f oUotving splenectomy was 
given bj W J Iilayo m 1928 as 10 per 
cent and by Pemberton as 6 7 per cent 
Eliason and Ferguson give it as 13 7 per 
cent m all cases and 34 per cent in the acutely lU 
The comphcations commonly recorded as associ- 
ated mth splenectomy are hemorrhage, thrombo- 
sis of the portal circulation, disruption of the ab- 
dominal wound, and injury to the diaphragm and 
pancreas 

Temporary occlusion of the splenic artery pre- 
liminary to splenectomi has been advised by 
Miller, Cutler, and others, while permanent occlu- 
sion has been more often used Ligation alone as 
a substitute for splenectomy in extreme cases has 
been practiced extensively by Alessandn and oth- 
ers Obviously, splenectomy is preferable because 
hgation of the artery reduces the blood supply to 
the spleen only temporarily 
The mdications for splenectomy, the pre-opera- 
tive preparation, and the postoperative care 
should be given senous consideration Postopera- 
tive thrombosis of the portal system is an acknowl- 
edged danger about which little can be done, but 
the loss of blood at or following operation is the 
most senous comphcation one has to antiapate 
My respect for this comphcation dates back to the 
first splenectomy I ever witnessed durmg my med- 
ical school days Though an excellent surgeon 
was operaUng upon a difficult spleen, vems were 
torn and a fatal hemorrhage resulted 
We offer a techmque for splenectomy which has 
served us well, the chief advantage of which is an 
inasion that gives adequate exposure and allows 
the surgeon complete control of the situation even 
in cases m which the liver, as well as the spleen, is 
greatly enlarged 

The patient is tilted shghtly to the nght side 
The skin incision is begun at the midepigastnc 
hne, half way between the ensiform and umbdicus, 
and is extended laterally and downward to just 
above the crest of the ihum, which is in the Ime of 
the fibers of the internal oblique muscles The 
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anterior sheath of the rectus muscle is incised and 
the incision is earned across the fibers of the exter- 
nal oblique fascia to where it becomes muscular 
The rectus sheath is dissected off its muscle up- 
ward and downward for a short distance and the 
muscle IS retracted mediaUj^ This exposes the 
postenor sheath which is incised across from the 
linea alba outward and downward and between 
the fibers of the internal oblique The transverse 
muscle IS cut in the same line wnthout separating 
It from the internal oblique The tenth mtercostal 
nerv'e is retracted wnth the rectus muscle, while 
the eleventh nerve is cut and the twelfth is re- 
tracted laterally 

The use of a gastne suction tube put m place 
before the anesthetic is started, to collapse the 
stomach, gives greater room, and if it is retained 
for 24 to 48 hours it lessens the danger of displac- 
ing ligatures off the greater curvature of the stom- 
ach and also results in a smoother convalescence 

The ligation of the splenic artery is an impor- 
tant second step In the verj' obese the vessel 
mav not be visible, but its pulsation wiU be felt 



Fig I 
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ilong the upper border of the pancreas u hen the 
lesser peritoneal caaata is opened Care should be 
taken not to tear or include the splenic a ein in the 
ligature Almost immediatch the spleen will re- 
duce in size, thus making the gastrosplcmc \esscls 
accessible for sevenng between ligatures placed 
well awa> from the stomach The separation of 
the spleen from the splenic flexure of the colon and 
upjrer pole of the kidnca is next done, wath careful 
ligation of all structures severed Onh now should 
the spleen be deh\ ered out of the abdomen After 
the spleen has been freed of its attachment to the 
diaphragm, the remaining hilus structures arc 
clamped and then ligated Following remoxal of 
the spleen, there is good exposure of the diaphragm 


and oozing xcsscls maj be clamped and tied or 
coagulated with the radiocautcr> Thus a drj' 
bed IS left and the nccessit\ of packing aaath gauze 
IS obaaaled A continuous stitch sutures the pos- 
terior rectus sheath and the transverse and inter- 
nal oblique muscles wnth the peritoneum A sec- 
ond suture closes the anterior rectus sheath and 
external oblique fascia A strong abdominal wall 
results 

The incision is unanatomical in that the fascia 
of the external oblique, as well as of the trans- 
verse muscle, IS cut across its fibers The injurj' 
to the intercostal nerve leaves no permanent 
evidence of damage, cither to sensation or to 
muscle control 



THE REPAIR OF INGUINAL HERNIA 
A Standwdixcd Technique 

JUSTIN J STEIN M D and PAUL F BRW'N MJ) FACi, irtae*, IHinati 


T he porpQie of Ihi* paper Is to rc\-tcir 
cert^ lACtaa reeurOny the <EagBQ«Is 
4od Ue^tptent of mjttinal hemU uid to 
pfcKct ft stasdftrdl^ trcimlqut wUefa 
wt luiTe fucttwfaDy Qftfd In ft Urje •enes of CftKi. 

Almost ill present day operiUiift foe tlie rruftlr 
of in^faul hAnk direct or lodlrect, are modius 
boos of the Bftftsfai or Hftkted technlgoe R»— tnt 
first deviftcd his method of repair In tSlt and Ha! 
sted (3) hti 1 q iSSS Tbe ose of fftsek la opera 
tMos for bensk »»* first reported by Mc\rlljnr fa» 
1901 He utQued strips of kftdftdm^ from lire 
ftpoocoroBs of tbe atenul ofaUqne In coajoactkn 
sntb tbe Bftjdnl method of rep^ Fsxosoa wss 
tbe first 1 0 pkee tbe cord ezteroftl to tbe a pooenro- 
Ks of tbe exterrul obOqoe. Hk method of repol 
vfts pablhbed b 1899. Klradmer b 910 re 
ported 49 ftocosHfal operatbos b srhkb be osed a 
tree Qas of kaoa kta secured by separate b 
ddoes b tbe tbgb aod aatioed ventral to tbe 
CDOjoioed tendoo. 

TMt 4 »tiamU hofu In its D%rfttkD IroiB tbe 
hzmbar refko of tbe sbrfcnrpa Into tbe sootun 
tbe teftllde k preceded by a portfon of tbe perfto* 
Eteum, the pcoc e seca racbiaCs, whkh uttmollv 
becomes oblltnated tborUy after birtb. Tbe rao- 
oos types of bdirect Iwitda »bSch devekp arffl de 
pend open tbe amount and deg r ee of obCierttkn 
of tbit ranlcolarproceaa Tbe tac comes oblkpidy 
tbroQgh tbe abdoenlcal sriD by virtue of Its dose 
aasodatkn mtb the tpemude cord stroctures 
An ImUred bemk is therrfare coosidered to be of 
coctteoltal origin. 

Zimmerman states that tbe coertetian groin 
tVimt tbe onderh’ing pr^lsposlnf anatocdcal bosk 
for direct bernu coo^sta of a coctgeoltal bsence 
of adequate oraacolar Bipport for Ibe knrer poc 
don of tbe ^rt jnlrul cansJ He beHevei that ibk 
farther explains tbe lact that most meo w tbroogb 
U/e dofag hard kbor and do oot devoop <flr^ 
bernlai wbereas others, who are rehtirny Inac 
bve, have direct hem Hi before middle Bfe b 

»^«>i al tSa arvr ^rr7 Uelifv-ltcirtST tf* 

PCMO. KxUtUr Octoti» tj* . „ 

Frm W|Ksl ^wMca, Ednrd lloei / 

• tW M«U>1 tXrartorW eSa 

I BO II fee Ua 

'■ hr tM olSon 


reached, Allbougfa direct heraki are c o o sid cr nl 
to be acquired, attempts have been made to et 
plain them do a coDgenltal baab u 
Hi/rerafial Jupfivij Since tbe sac of a direct 
benk pushes its w%y tbrcm|d] tbe abdominal wall 
in an area bnovn as Hesselkub s trkr^ lip 
of the examining fingerw ben Inserted throng the 
ertemaJ fai«hial rli^ will appear to nosa i&ecth 
Into tbe paefc cavity Tbe Soot of llesKfbacb's 
triangk Lt fanned by tbe transvcmUs ibe 
base bv Poupaita Hgnment and the a upniw 
ramua cf tbe pebk, tbe kteral boundao bj- tbe 
deep iofmor epigastric arterr and tbe medkl 
bormdary bj the lateral poroco cd tbe straight 
rnnscie of tlie abdomen and Its iheatL If fim 
resistance b felt by tbe comlning finger In Kessd 
bsch t tnangle and an Itapake is painted in ssao- 
cktioe snth tbe cord scroctum, the ebagnoks of 
an indirect bonk on be laa^ Tbe patknl 
sbnoid be nojnfawd b both the met and rttazcK 
beDtpoaStkna \eTy little pab b asaodated wlib 
direct Ingubal bersks ana tbe> aeldors become 
Incarterited becaoae of the vide mootb of the m 
and the direct course vbkh the sac foUm fraa 
tbe abdxKa. Tbe sac of a direct hemk does not 
enter the scrolam because there is do conoectioci 
•with the spenaatk cord strut. tar es. In certab 
b which a double, saddlebag or pantalooo 

S pe of honk k present, tbe acaratepre-opci*- 
verBUmndatkomarbediffiaih TLelarttbsl 
bllatenl IngidnaJ benua k present k of 00 lignifi- 
CBiKX In dugDons ibce esther type may be M- 
bterai 

Ulien a direct hernia k found at operatkn 
careful search sboukl be made of the cord stnx 
turn at tie btemal bgoiaal ting for the pcescDce 
of an Indirect sac or of a ponUiocc type « hernia. 
Falhire to examine the cord stnrctnies cartfuDr 
accounU for a caaQ number of jecuirencei, ahkn 
am, In fact bcTTiIas orerkNaked t tbe first open 

tkat. 

mronqin or owatnoa 
An average of 41 faiguiaal bemk operstkes 
are performed each year t Hines Hoopetal Be* 
muse of largo number of cases, otiifsctory 
aoiform tethniqut has been derked and used bv 
out of os (P F B J for manr yearv Allb<»gi the 
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foUow-up system has not been 100 per cent m all 
cases, the number of recurrences is considered to 
be less than 3 per cent for both the direct and in- 
durect types The majonty of the patients hve in 
the vicmity of Hmes Hospital and return volun- 
tarily for follow-up or for other conditions, which 
provides an opportunity for check-up Since the 
results have been so successful over a penod of 
years m a large senes of cases, we beheve a de- 
scnption of Bie operative techmque is worth 
reporUng 

Spmal anesthesia is used wherever possible If 
a bilateral mgumal hernia is present, 200 milh- 
grams of procame is inserted mtraspmally between 
the second and third lumbar vertebrse, if a single 
hernia is present, 150 milhgrams of procame is 
used (8) In addition to preparation of the opera- 
tive site with an antiseptic solution, a piece of 
gauze saturated with the solution is placed about 
the perns and scrotum to prevent mfection The 
pubic spine and cord structures are carefully pal- 
pated and the masion is made obhquely upward 
midway between the rectus border and Poupart’s 
hgament (Fig 2) If necessary, the incision is ex- 
tended over the pubic spme The fibers of the ex- 
ternal obhque aponeurosis are incised above the 
level of the internal mgumal ring and the flaps are 
reflected to either side The ihomgumal nerve is 
placed aside in order not to damage it The sper- 
matic cord structures are opened near the internal 
inguinal nng so that a careful search can be made 
for the presence of a hernial sac A sac of the m- 
direct ^e can then be separated from the cord 
structures which are held out of the field of opera- 
tion by means of a piece of cord tape The cre- 
mastenc muscle and fat are dissected free of the 
cord The sac is carefully dissected free down to 
Its neck, opened, and its contents replaced within 
the abdomen, drawn together by purse-strmg su- 
tures at Its neck, and excised (Fig i) The stump 
of the sac is allowed to retract normally and it is 
not sutured beneath the mtemal obhque muscle 
or to any structure In those cases m which the 
hgated sac is sutured to the mtemal oblique mus- 
cle It IS believed that a potential hernia is created 
because of the pull on the peritoneum The floor 
of the inguinal canal is dissected free of all cremas- 
tenc muscle, fat, and aU vascular structures which 
nught mterfere with proper closure If a small 
direct hernia is present, the sac is not mased, but 
It IS reduced and mvaginated by means of mter- 
rupted sutures m the transversahs fascia which 
cover over the bulging defect and mvagmate the 
redundant Ussue (Fig 3) If the direct hernia is 
large, it is mcised, the redundant sac is exased, 
and the procedure just descnbed is earned out 



after closure of the base of the sac The remamder 
of the repair is the same for either direct or indi- 
rect mgumal hernia 

Smee the great majonty of recurrences develop 
at or near the pubic bone, the first suture is placed 
through the penosteal fascial covenng of the pubic 
spme, the conjomed tendon, and the shelvmg edge 
of Poupart’s ligament A number of mterrupted 
sutures are taken from this pomt up to the mter- 
nal mgmnal nng They approximate the con- 
joined tendon and the mtemal obhque to the shelv- 
ing edge of Poupart’s hgament The angle of the 
cord structures is changed at the mtemal mgumal 
nng by retraction of these stmetures upward and 
by placing sutures close to the cord Two inter- 
rupted sutures are also taken above the mtemal m- 
gmnalnng(Fig 4) The lateral flap of the external 
oblique is then sutured medially beneath the cord 
to the fasaa of the internal obhque and conjomed 
tendon by means of mterrupted sutures (Fig 6) 
The cord is thus turned medially on the mtemal 
obhque by the overlappmg lateral flap at the mter- 
nal mgumal nng for a distance of approximately 
I 5 centimeters Additional sutures are taken 
above the cord to strengthen this area The medial 
flap of the external obhque is mased for about 1 5 
to 2 centimeters opposite the cord stmetures at 
the level of the mtemal mgmnal nng (Fig 5) The 
cut edges are then sutured laterally about the 
cord The remamder of the medial flap of the ex- 
ternal obhque is sutured laterally beneath the 
cord to the external obhque fasaa by mtermpted 
sutures (Fig 7) Suture of the lateral flap of the 
external obhque medially over the cord at its exit 
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in the way these two structures form the con- 
jomed tendon The conjoined tendon therefore 
may be almost completely muscular or completely 
fascio-aponeurotic We do not hesitate to suture 
the mtemal obhque muscle to the shelvmg edge of 
Poupart’s bgament If the muscle is traumatized 
a firm umon will result Although Seehg and 
ChauLe are of the opmion that musde sutured to 
fasaa does not mute with it but sunply forms an 
adhesion which becomes weakened under pres- 
sure, we beheve that such umon is adequate pro- 
vided the flaps of the mcised external obhque have 
been sutured over to make a double layer Russell 
believes that suture of muscle injures it, prevents 
its action, and predisposes to recurrence He also 
beheves that proper removal of the sac alone is 
suffiaent m the cure of simple indirect mgumal 
herma We have had occasion to operate upon pa- 
tients for recurrent herma in whom muscle was 
sutured to fasaa and have found a firm umon to 
be present The removal of the mdirect sac and 
reapproximation of the tissues may be suflicient in 
children but wiU prove to be higUy unsuccessful 
in adults 

PRE-OPERATIVE AND POSTOPERATTArE CARE 

The patients are hospitahzed at least one day 
prior to operation and are given a complete physi- 
cal examination, mcludmg routine laboratory 
tests A soap suds enema is given on the mght 
before operation and on the morning of operation 
Just before the patient is taken to the operating 
room he is given Yi, gram of morphme preliminary 
to the spinal anesthetic 

After operation the patient is placed in a mod- 
erately flexed position by elevaUng the head of the 
bed (24 hours after operation) and raismg the 
knees This provides more comfort for the pa- 
Uent and relaxes the tension on the wound The 
patient is kept m bed for 14 days and is advised 
not to do any heavy work for at least 2 months If 
he IS obese, a reducing diet is advised prior to and 
following the operation No abdormnal supports 
of any type are prescribed for use following opera- 
tion Gas pains are readily reheved by the inser- 
tion of a rectal tube and by the administration of 
prostigrmne 

EVALUATION 

In the past 2000 inguinal herma repairs, fasaal 
grafts or sutures have not been used in the treat- 


ment of more than 3 patients We beheve that if 
the techmque descnbed herewith is carefully exe- 
cuted and the patient is kept in bed for a penod of 
14 daj's foUowmg operation, there is httle need for 
fasaal grafts Either sdk or chromic catgut su- 
tures may be used In the majonty of the pa- 
tients m this series, chromic No i catgut was 
used 

Articles have appeared m which it is stated that 
the nsk of comphcations in operations for bilat- 
eral inguinal herma is nearly twice that of single 
hernia, also that wound infections occurred more 
than twice as often m cases of bilateral herma 
This has not been our experience 
We have had no occasion to use the injection 
method of herma treatment, with such solutions 
as sylnasol, monolate, prohferol, or neogaltanol 
It has been noted, however, m the patients upon 
whom we have operated who had been given the 
injection treatment, that the hernias were stdJ 
present and that the fibrosis produced interfered 
with the normal tissue planes and made surgical 
repair more difficult 

SUMMARY 

A standardized technique for the repair of in- 
guinal hernia which has been successfully used in 
an average of 410 patients annually over a penod 
of years is reported The recurrences number less 
than 3 per cent Fascial grafts are not used Per- 
tinent facts regarding the diagnosis and treatment 
of inguinal hernia are also reviewed 
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E FTECTI\'E tbermpenA in pcripberxl xa*- 
coki lUwtLK u in otbrr ctncQlknt, 
ii MCtMQiilF depeodent opoo niknai 
cocuiderUlQas oi tbe ibolc^cal 

altmtxxu. Tboe chu^ and reflected 
manlfaUtKtti In peripbe^ rucolar arc 

due to t dmurtonce or arttu] dtmloatkn 
in tbc Doraul amoont of dreubtioK Uood to ■ 
part and arc aminy the reanll of a TtryinK di^ 
nnlloQ In tNe normal caObcc of the penpIurTal 
■eaaeU. Tbia decictae In intrahunmary v^omc 
mar be canaed bj obilteratht wmclnral chan^ 
b) aboocmil spaitidtj or b> bcpth, depcn>dmg 
poD the and rtage of the dbeaje. 
Improraomt in drc^ikn U eorntkJ for nic 
cctcfo] thenpj and la baaed opoo locreaatot Utr 
Uood toppf^ to the part Obrkxialy thh cannot 
be accompubed by an attack opoo Msaria «blch 
have alreUty ondergooe ttructTirai dian^ Os 
the other hand, vaaotpacn ii not an BoaTtetabk 
patbologkal leikn bnt i pb^floiockai or fuse 
ttonal deraaganeat vhkfa •»£ be aamUctorih ia- 
floeeced b) approedat tbenp) S«ek a ntkeal 
coooptkci at periphffai N-aanbr diaeaae fonn* 
the b&xa oi tbe dawScalkn ahkh me p ecTi ou> l> 
deacribed (6i 62) that h, (1) Tampwtk fane 
docaldlM^ ( ) vaaoipa at k: organic diaeaae and 
^ degenenthr organic dtaeaae. llbecofDeaper 
fectl} cbvioat that raaaapasn b of decuhr fan 
portaoce becaoaeit btkrrr (MtroCohf / ctor and 
therefore of progDoftk and iberapentx aignifl- 
caiKX. However ItabocIdbercallredlliatahCTcaa 
vaaoepoBn mar be the prcdomlzuutt fcatore m 
certain tjpea ot caaei In vUch there b Ultk or no 
ftnctmal vavalaT change, it cxbts abo in tboae 
cemBtrana in whtcb orranic ntmcI dnemar b the 
prominent iactor In tie Utter troop vaaoapaatP 
InTohci the cofialeial TWela Tnoa, became the 
degree of vaaoapaam vanes b any ^•co caae ol 
peripheral Taacnlar diaeaar It b neccaaan to de 
teimioe not caijy Its prcseoce or abacDce but alao 
its extent. 

In previous pubikatKns (61 6 ) tbe aotbeas 
have revieired and oitlcalJy analjimd the varkns 
/H-» grv>*ite procedures which bu) be employed f<a 

Tim da DrpwtMad id fawawr Sched al MiilKk% T^cw 
CtfTswtT IC*« Otiw**. • ■ ■■ — 


the stud) d and tbe detenninatloo of this phe 
nomenoTL Such a ttlrTe^ Is bejeed tbe scope of 
thb presentatloD and the reader who b interested 
in this phase of the mbfect b referred to these 
po irfintkTO . If shewld he empiashed henner 
lAal attWid Uhe idfratinaJteM *f tie frtsewc ar 
chteMd/easufosm mJiU itntt *ttentltia€fy 
caaao/ he t^ted As pccviomlj reported, tbm 
arc certain dloical fact ora which ifidiate the pres- 
ence or the abacfict of and in acme fatftanm 
inflxiencx vasospaioi. These ma) be grouped as 
(A) Indkative iacten, under ahla omj be cbw 
fiedam aex. color changes, pobatioa, and h\per 
hfahou ai>d(B)inflwa]tUjuctOTSi,wWfalnc]ade 
emoOco en v ir r^ meri t, and tobacco. 

Bctanae perfafaeraJ aanilar dIsense cecsbts of 
dlminathn b uood nppfy to the ertrtmJUes, 
thernpensbccosbtaofiMftauitsaiiDedl improve 
the peripheiaJ circa ktUcc and may be divided bto 
two Ur« c ' o epa (t) ccaiaena ti Te measms and 
<«) radiaf procedures. Genenlly conaemtive 
meattnea art indicated b all cases of pedpheral 
vascaU daease except b the acute vascurcatas- 
uepfaes and b the tapfaSy pi cg ieMbt poi^kna! 
tasenku dbmriamces. In thoiie instanceSv bow 
ever b which tbe cotaerva live messuraUQ mere 
redka] mrasnrrs ma) beceme oecessan Ihe 
rcnsemtjve measures censbt Ur^y of two 
group (i) these which are directed toward the 
elizmnatim of all factcri which Incmac TBJo*pasni 
and ( ) those factors which produce nsodibta 
tkm. Both are equally Important allhcmgh 00 the 
basis of oQc eaperieoce we arc convuKed that the 
efanmutloo of the vasospastic factors b of reb 
tivciy greater importance becanse the attempts at 
vasodlbtatioQ are iikeiy to be (utik if vasoapadc 
mfloences are atlQ ofcralbe It b surprising bow 
Irequenth pfaysdans wffl attempt to produce 
TiaodlbuUCT b patlenU with pertpbna] vasen- 
l.tr disease and pay Qltle or no ttenUem to the 
dlntfasatioo of rasospastk iactora. Simpie einiii- 
natioD ol these factors ireqooitl) will be aD that 
b crersMiy to restore a Donual orcolatioo m the 
cxtmnitiex. 

The vasospastic factors wiuch re of importance 
are (r) emotioiBU distnrbaocet, ( ) enviroomail, 
and (g) tobacca These factors are partknlarly 
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„ SomaUc sensory neuron PcTipharil artary 

Prcrjanqlionic, nouron 
Poslgan^Uomc neuron 

Fig I Diagrammatic illustration of vascular innena 
tion showing pathways of \ asoconstnetor impulses, the 
interruption of which forms the rational basis for sym 
pathectomy 

important in those peripheral vascular diseases 
associated with a predominance of vasospasm, 
namely, the vasospastic functional disease and the 
vasospastic organic disease, and of less importance 
in those conditions in which there is little or no 
vasospasm, such as degenerative organic disease 
The control of emotions is frequently difficult but 
every eflfort should be made to ehmmate those 
factors which incite such emotions as fear, anger, 
and w orry Physiological disturbances that occur 
during penods of endoenne disturbance, such as 
menopause and menstruation, are also of impor- 
tance and should be corrected as much as possible 
Environment is of great importance in the pro- 
duction of vasospasm Although it may be ffiffi- 
cult for patients to change environment, it is ex- 
tremely desirable when such is possible Although 
commonly the patient cannot move to a warmer 
climate and thus avoid the vasospastic influence 
of exposure to cold, such an individual should take 
particular care to protect the exposed portions of 
his body from cold at all times The weanng of 
woolen stockings, the protection of the hands and 
arms with long gloves, the avoidance of contact 
with cold water, of dampness to the feet, and the 
necessity of weanng bed socks cannot be over- 
emphasized Far too frequently, a young girl with 
a vasospastic functional disease that mvolves the 
upper extremities may be warned about the care 
of her hands and arms but may not be given ade- 
quate instructions concerning the protection of 
her lower extremities and will be allowed to saun- 
ter forth in the cold with her ankles and calves 
protected only by the sheerest silk In such an 
instance, the reflex vasospasm of the mvolved ex- 
tremities IS almost as great as direct exposure of 
the extremity itself to cold 



B D 

Fig 2 Incisions employed for ccmcodorsal sympathec 
lomy by anterior approach A, Inverted T shap^ incision 
of Royle, 1924 (73) The dotted vertical bar is optional 
B, Hockey stick incision of Da\TS and Kanavel, 1926, used 
for resection of the entire cervical cham C, Longitudinal 
mcision between two heads of sternocleidomastoid muscle 
desenbed by Lcnche, 1926 (47, 48) D, Transverse in 
cision of Cask, 1933 

Tobacco smoking is indubitably one of the most 
important precipitating factors in vasospastic con- 
ditions, not because it exerts a more drastic inher- 
ent influence than environment and emotion, but 
because it is more frequently disregarded and is 
not constantly present We are so convmced of 
the vasospastic influence of tobacco that we be- 
lieve that it is impossible for a patient with a 
peripheral vascular disease associated with vaso- 
spasm to'recover as long as there is mdulgence m 
smoking The definite deletenous effect of smok- 
ing upon the vascular system has been shown re- 
peatedly Numerous investigators have revealed 
that tobacco produces a marked vasoconstnction 
of the peripheral vessels in normal individuals as 
well as m patients with vascular disease Although 
some investigators believe that there exists a hy- 
persensitivity to tobacco which is particularly 
marked in vasospastic organic diseases, others 
have not been able to confirm these ^dmgs 
Whereas smoking may be injurious to patients 
with organic degenerative disease because of the 
vasospastic influence upon the collaterals, it is 
especially harmful m patients with vasospastic 
functional and vasospastic organic lesions 
In addition to the elimination of the vasospastic 
factors, which as just mentioned is all important, 
m many instances it is desirable to produce vaso- 
dilatation which may be done in one of the fol 
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F% 4 Cxpi^iti of tie aBtrrfemlek* Baade Kad lit 
pimk •«% lytof OTfT ft b renfaJr kirnkyikbid ti rr 
dMcTtim cf tie kxM Moiu- IjudaiM lent ikae Tie 
pinAkr BetN lioaM be tanliQ^ retneted Wort dnMoa 
of tie sttUrw oolae cnadc b cvtbd oct 


Jcnrlng different wa\t (i) ipphatioo beaU 
(i) dniji and Cs) Taacuiar exerdaii. It (a aeU 
kaerwn that the applkatkc of heat to a pert «Q1 
pttjdaCB nortnallj an Incrraaed vaacut&ntj B« 
catae of the diminbhtd blood ttippty t an cx 
trtnuty ia a per^theal vaicoJar otaeaae and tlie 
reaoltaat loa^t^ to carr? awar an etcsMlve 
amenst of beat appUed to (och an estremiiN the 
appUcatioD o( beat to tbe broheed ertmnltj b 
not enthoQt daa^ and fhcnld Dot be uaed at U 
or iritb extmoe caation. Tbe appCeathn of beat 
to the IxmiWed extmnlt} b not oeceani^ be* 
caute u ibcnro bj Levb aed Plckerio; 67) 
aod emphirited Glbboo and Laodia 4 . 
4j) appbeaden ot beat to a locallied partkn of 
the brny prodoccs a fetkerallced raaodibtatian. 
Tbua, equall> ai rood remha can be obtaloed b> 
tiK fqiltcatkn of heat 1 an amoroI>'edextrMnjt> 
mtbmt the <ian» of injar> t the lovobTd ex 
tremltj- by the Dcat tppGed dbecU\ to ft A 
patient with >‘ucoUr dbeaae of tbelowerextraD- 
Itvahooldlmmertebishaodj odanoiforroi jo 
minntea, two to three llmei a day and, ibnllaH) 
a patient with a peri p heral Taacobr dUeaae that 
(nrofvea tbe upper extremit) and Is aasooated 
with vaaaapaszn should Immem tbe kn er part of 
tbe body in hot water (or jo to 30 minutes two 
or three time# a day 

Man> dmg* have^jeen used In tbe prodnctloo of 
•asodOautkpo- Probably ooe of tbe matt widely 
etapics-ed and yet ooe ^ tbe matt efficadoos b 
alceboL Generally, we adrae these patlests to 
taVf one ot two h^baUi dally preferably In the 
case of the busmen mas b^orc dinne in the 
ereolng and just before retinug at night as ibb 
will interlere Im with hb dally roollM Caiba 


mloylcboCoe or acetyl-beU mctbylcbobne chJo- 
tWc (iDechdiyi) b abo an efficient vasodlbutin* 
aabstancc a^ b of valoc In tbe cnosenatlve 
treatment tf peripheral vascular disease asaodaud 
with 'sascwpaim. It may be adrpjmttrttd oaJih 
bx-podenDkaH) Inlra-artnkllv or bv iccitcipbo- 
rau. Of the 'v'aricsu methods, tbe sobcotaoeoDS 
admlnistntkai b peohahly tltt moat e&eM 6 om 
but has the Lmlutlce of requiring a bypodermk 
lo^eoksv Papartrbeb^drottliJrlde has also bees 
wMkly employed espeoslly b acute penpheral 
aaciw aiastroplua. ^lore mntly boaexer 
It has been shown to be a leas effective vaaodDilor 
thanibeibrplewaterirnmeriioopnxediire Other 
dnia ad ‘ocated are tbeo b rocnlnr ndbm thio* 
■ulprate aod lodbin Iodide. Theobmnbe has 
bera foood to be of little valoc in the treatment 
of peripher a J rasculsr dtn-nt^ and the others are 
also ronaxlerFd of dubfoos valoe. Here rec e ntli 
tbe utbm have employed a new drug beta 
dunethyl-amiso-a pbenrl^-aethyl-prcpfc^ dd 
beturd-esier hrdrochlocide (DL » 9) a th more 
pixaniaing spasmolytic effects Ifistamme admin' 
lalered lootnpborcsu has been need by wax 
iDTcsdgaton ailh reportedly good results PJo- 
cTe«t>c tissue exliact and mtaefe tissoe extract 
hare also been advocated as vasodilator gects- 
hlore recently proadgmme and tettosteinoe pTO- 
praoam ha t also been sugMtrd 
Vascular exeroses are « mice b some cases 
of peripheral vascular disease Boerw ortginallv 
deacifbed tbe exercises Lrwwn bv h» name and 
found that when tvstematfcani used tbev were 
of dj ttbyx benefit in tbe proenotron of collsteraJ 
dexTiopmenL Prohablv ol more valoe than the 
Beerger crerdses re iboae e te Tcisei obubed trv 
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means of a tiltmg bed This is particularly true 
in patients who have progressive lesions and who 
are confined to bed Passive vascular exercises by 
mechanical devices have been used extensively in 
the treatment of peripheral vascular disease This 
form of therapy probably is of greatest relative 
value in those patients with degenerative organic 
disease because they have little or no associated 
spasm Veal (8o, 8i) has shown, however, that in 
those instances in which this method of therap^ 
may be beneficial in patients with extensive col- 
lateral circulation, it is of little or no value in 
those patients who have marked diminution of the 
vascular bed Obviously the method has distinct 
limitations because these patients are in neater 
need of circulatory improvement Kountr (39, 40) 
found that little benefit is derived from the use of 
this machine and deTakats (21) and Veal (81) 
believe that the degree of involvement present at 
the onset of treatment is the most important fac- 
tor in the determination of the degree of benefit 
which may be obtained b> this form of therapy 
Based upon the onginal observations of Bier 
(10), Moszkowicz and Matas, and the extensive 
studies of Lewis and his co-norkers (7, 8, 53, 55, 
68) on the principle of reactive hj^peremia, inter- 
mittent venous occlusion has been developed as 
a simpler and less expensive method of therapy 
than passive vascular exercises Here again, the 
limitations of this form of therapy are much 
the same as for the passive vascular exercises 
DeTakats (20) found that it had no beneficial 
influence on pure vasospastic functional disturb- 
ances and Its limited value has also been indicated 
by others 

Whereas many of these conservative measures 
are justified and are usually sufficient to produce 
complete rehef of symptoms, in the rapidly pro- 
gressive case and especially in the case associated 
ivith a prominent degree of vasospasm, attack 
upon the sjmipathetic nervous system is consid- 
ered desirable The concept that m these vaso 
spastic states sufficient vasoconstnctor impulses 
are transmitted over the sympathetic pathways to 
cause diminished circulation and that the release 
of these impulses may be enough to permit the 
return of circulation to normal, forms the rational 
basis for sympathectomy (Fig i) Interruption 
of impulses over sympathetic pathways may be 
accomplished by chemical block or by resection 
A chemical block may be done temporarily by the 
injection of procaine hydrochlonde into the appro- 
pnate ganglia, or for a longer period of time by 
the use of aLohol Whereas it may appear that 
block of the regional sympathetic ganglia in periph- 
eral vascular disease is more radical than the use of 



Fig 5 A, Adequate exposure is readily obtained by 
severance of the tendinous insertion of the anterior scalene 
muscle The subchsnan artery and its branches, the thyro 
cemcal trunk and vertebra:, arc then easily identified 
Occasionally it may be necessary to ligate and sever the 
inferior thyroid artery B, The \ ertcbral artery is retracted 
medially and the subclavian infenorly to permit exposure 
of the stellate ganglion lying just behind the junction of 
these vessels and directly against the anterolateral aspect 
of the bodies of the vertebra: A blunt hook attached to 
a light IS used to hold the ganglion v\ hile its rami are freed 
from the surrounding loose fascia By mobilizing Sibson’s 
fascia and retractmg the dome of the pleura dowaiward, 
the thoracic trunk can be easily follow ed as far dorni as the 
third or fourth thoracic ganglion 

vascular exercises, actually it is a more conservative 
procedure because the patient is completely relieved 
within a period of a few minutes and thus obviates 
the expense and loss of time required by the prolonged 
therapy of vascular exercises 

As previously emphasized (61, 62), an alcohol 
block of the sympathetics should never be done 
except following a procaine hydrochloride block 
The diagnostic significance of this procedure was 
first championed by Lenche (45, 50), in 1927, and 
has since been populanzed by others The pro- 
cedure of the injection of the paravertebral sym- 
pathetic ganglia with procaine hydrochlonde can 
be performed with relative facility and safety 
The technique has been described previously by 
the authors (63) Usually the injections are done 
in the outpatient clinic, since there is no necessity 
of admission to the hospital for the performance 
of this procedure After the insertion of the needles 
into the appropriate sites, 5 cubic centimeters of 
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prr cent prociine h\-diochlcrride u tojecied 
tifough etch needle tjyi the oeedlet tre tBonTcl 
to remtn In potldoo for tpprcrdauiteljr ij mn>- 
Btet Donof thk date the ertremitrli are/olh' 
watched and tppeopnate ctudiet are made U> de 
tennhie J the I'aaodllKan' mpooae hat been 
•aJBelent to JutU; the Injectke of alcoboL U 
aaodOtudoa oecaii then 5 colxc eend n etet f of 
05 per cent akobol la m}«cted throosb etch needle 
and the seedlea are removed. 1 m ptdeet b 
allowed to get up In aboot an hour 
In tbe pnEteoce of marked t-ajoaptam in pa 
henU with Impextdict raicular ettaUropbea or in 
throe patKoti in wlxxs cnaervailTT nxaaurea 
fall to ^die^‘e the vajcular mamfeataliona, radical 
thnam fa Jiulified. S/inpothetk: draerraboo of 
tbe anccted part, however aboold not be per 


formed nnleu the ifiafTtoatlc teat of procaine b\ 
drochloridc block hoa pmiocaK dexrwostiatrd a 
aatlifactcrj reaperxae vmMtSatatloD 

In a prrvbu pobScalioe the a tbor* (6 ) re^ 
▼krr t d and ailioLliy anahfred the ewnmen etaer 
vitioo that wherru the hninerBate rmJU fofknr 
Inf apspathectcay b \-aaotpastk: dama of both 
(he opper and low er ertmai tie* a re aloMBt la rari- 
ahJy escdbDt, the end mult* b tbe lower Q 
timi} 6 et ait cooaiiieniii} better than thoaeb tbe 
opper Tbe not bfrtqnent aatparttire talhiTe 
Of cerrieothoraoc mnpatbectcasx to mabtab 
duonk vaKxfilatauoD waa attilbated to tsch lac 
tora ai refraeratioo, the rdatnee of a fTtaier 
pbywiobfkal actWly of tbe vuomotor oervea b 
tbe lower extmnitiea than b tbe upper and to 
bcomplete btcmiptkn c/ ijinpatbelic polha »)■». 
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Fig T ke cert Lradamt ij-npixlwc 

tnr br rndcriw cTTro*^ V Carrtd tnrWf dg ed beJ 
br Hour OM- Shi4etl uta of rcftnd rtb iho« p w tfao 
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tioo of frccad db u ijriipsiilly adnoled h 
tkJC T if D e w ( ) rttteUim ot portm <t btt db tod uaaa- 
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Fig 9 Approaches for lumbar s>Tnpalhectom> A, Extrapenloneal approach bv 
posterolaleraf incision of Royle, 1934 (70, 71) B, Transpcntoncal approach through 
antenor rmdlme incision desenbed by Diez, 1935, Darns and Kanavel, 1926, and 
Adson and Broun, 1929 C, Anterolateral extrapentoneal approach desenbed by 
Lenche, 1926 (46, 49) D, Oblique anterolateral incision described by Pfeiffer and 
Livingston, 1935 (63, 66) by extrapentoncal approach E, Transverse incision of Hams, 
193s, for cxtrapentoneal approach F, Anterolateral oblique incision of Flothou , 1933, 
for extrapentoncal approach G, Y shaped incision of Rees, 1936, for bilateral lumbar 
s>Tnpathectomy by extrapentoneal approach through single incision H, ObUque 
anterolateral mcision of Pearl, 1937, for extrapentoneal approach I, Transverse lateral 
lumbar incision of Lenche, Pereira, and DcBnkey, 1937 (31) for extrapentoneal ap- 
proach to splanchnics and first and second lumbar sympathetic ganglia J, Inverted 
Lshaped lateral mcision of Smithmck, 1938, for extrapentoneal approach 
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The most senously considered explanation has 
been that of White, Freeman, and Sim th wick (29, 
30, 82-84) and Ascroft who directed attention to 
the sigmficant fact that in contrast to the conven- 
tional lumbar sjnnpathetic ganghonectomy, which 
IS actually a preganglionic neurectomy, following 
the customary procedure of cervicothoracic gan- 
glionectomy for the upper extremity, degeneration 
of the postganghonic neurons occurs with result- 
ant hypersensitization of the denervated vessels to 
the circulating hormone, epinephnne This thesis 
is based upon the original observations of Meltzer 
and Meltzer (58, 59), Meltzer and Auer (57), and 
Elhott, and to more recent investigations which 
revealed in ammals that smooth muscle after sym- 
pathetic denervation becomes hypersensitive to 
epinephnne On this basis, Smithwick (75) and 
Telford (78) have desenbed and advocated a tech- 
nique for cervicodorsal sympathectomy m which 
the pregangliomc fibers are secboned and the 
postganghonic fibers are left intact 


However, considerable controversy has smee 
developed concerning the relabve ments of pre- 
gangliomc and postganghonic sympathectomy 
White (85) and Smithwick (77) have re-empha- 
sized the importance of reseebng only the pre- 
ganglionic sympathetic fibers and Telford (79) 
concluded that his results m 25 cases were very 
gratifynng Learmonth also commented favorably 
upon this form of sympathectomy Although 
deTakats (19) reported eminently sabsfactory 
results followmg preganglionic sympathectomy, 
more recently (22, 74) he has expressed the opinion 
that complete sympathetic denervabon shows a 
smaller number of recurrences In contrast with 
the views of White, Smithwick, and Freeman are 
those of Craig and Horton and Fatherree, Allen, 
and Adson (25, 26) They contend that the 
successful results following ganghonectomy in 
Buerger’s disease of the upper extremity and the 
absence of extreme sensibzabon to epmephnne 
following cervicodorsal ganghonectomy for con- 
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Flj \at«Tii»i«iJntr»pertlert«l«npr>*£iit£iclam- 
ha^ »>mp*Ui»rto*a/ u orijm»l}y (i«»ibrd by LrrictK (44, 
49) Lb^ tliM tbe cuntd nk Hi 

omerity (Mrttnl «lacL( tke MitmMtnl upcct ot tb* 
cbdcnn, trleodt Ina palot iott brim Ibe rottA} 
t p rint ttriflt j cmtnnrten owtlaJ uk) bdTrrfar 
t tbr BBtmw •apcrtc* Uac t(ir:« Tbc <bm o( (br cctcr 
(ai oUiqtic mad* uc} tpoorandi m Kjairntnl (0 li« 
dlrKtuo hi hack (bey ru 


ditKQs otlier tluA N-uonutb: dante mOiute 
asabst the h^poOwta <d Fftanan, Smlthvi^ 
and WtUe Moreover F iherrw, Adaon lod 
Allefi (it) found that ahereaa u>a«ued wstatfv 
ftv of dififtal arttne* to epfoephrine oceuned fol 
Icnrlnx prrgaiifiiiom; arid pocMtaogfioalc aec 
Uoe for Ravmud t dia*a»* <h &ods, the 
decree of iaaetKd aeiuitKiC) '•nti aboot the ame 
te both InaiftOfti. On the haki of thru- is 'cvri^ 
tlooi they coadnded that Ih problem of omt 
bfactomesoltathatoccaclocmtlt fofknr ofreralSoD 



Tiv Tbe tslVin ha (ocrad di> laoe ot iW fibm 
ot tb( lotermal ettiqoe aod trusNCnt otncV at tbr sbdci 
BK9 anMveMTT if foocl nuacaUr rekalioD u obt i me i l 
by rptza} asnJrnd* Vrardin()y tbr» made Sbfrr an 
^pirated ud DOt vN«Tvd TW tnimemBatuaa a tlxa 
.«prwrt aad Loebed, can brtnf titre ai to bKi*e Ibe 
panctaJ ptrrtsotaa 



fiber* ct the latmal o M qoe aad tmarm mnacW at 
tb* ebJ i -erm n cdfiBaZly adnxated by LeeViK 

for Ravna d a dbeoae of the handa has oot ben 
eitWaclorily aohrd b\ a ttixh f aemJu ily of 
digftaf aj-jtriola to qnjxphiine The TTcrnt le- 
pon of Lewis (51) U of parUoiIar ngnfftcaoee In 
this rejaxd. ffe studied 6 palienU before and 
a/lCTprrfpiDgffocjCfyinpathe^cirora dobienA] 
that attacbi of dlscolcratkci In the fmem oc 
enrred spociUnean]\ or acre i disced Lo 5 pa 
tlntsalthhitfevdanafieTopeTaUoo Althooxh 
be admiu thoi i>-capelhectan> reUe\‘et all pa 
tlenta, it mereli lowentbe 'wb^ acale of ahrnr 
maUtr HovrreT he coousds that It don not 
remoN-e (t, because the actachs re oot due prf 
rntml) 'to evxsai -e action of the Ntaocootar 
servnis amirs tub He has alwaya loaloialned 
that the disease aas due primarDv to kicaJ fault 
shlch ma> consist ntber of occhiaion itractml 
disease r t an mcrcBsed lusceptrblljte t cold 
This IS In centrast with the tdeas held bv others 
that ^mpjthelic tone fn these patinU b Imor 
msDr high and that the isospastD ta tnider a 
enUaJ orirla 

Cendcodcrealf^tnpolhetkgangBonectoc)) m) 
he peHonned by an antenor or a poalerW rout 
It would ppear from the Htcrai re (hat the aeiec 
Uon of cither procedure depends upon persooal 
choice. The authors ba e ctnpkijed twtb tp- 

proachw and consirteT the anteiW roort deiiiable 

because aal^ctorj- erposiire ins> be obtained 
with lew operatPrT tiaunm It a c»«ilia1. bow 
e\TT In the eiiipJo>metsl of either nproach that 
the ant ^eon have an adequate knowledge of the 
anritUal aiutomN of this region 

CervTcothoracJc ganriooectooi) by the interiar 
approach was on^nfllK periornied bv Jonnesco 
(t 6 ) lo SqO, foreTopblltaWcgrftfTand rpfkjay 
Hoaever Aleca der In 8S0, b uwialhr oerfiled 
with ha mg performed the 6r*t cerricaJ ri mpa 
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1 IR 1^ \nlcrnl'ilcnl ajuirincli of lAncht for lumhir ‘;vminlliccloni> H\ blunt 

dissection the iwsicrolilcni and iKistcnor p-inctnl peritoneum is mobilized meelnll) nnd 
held in this position b\ broad deep retractors I he lumbar s\nipalh(.tic trunk and 
panRlia arc rcadil) exposed under diact \ isunlization Itanp lietuccn the medial liorder 
of the iliopsoas muscle nnd the anicrolaton! Iwrder of the IkkIics of the aerlcbra The 
penitofcmonl none l)inRon the anterior aspe-ct of the iliopsoas muscle should not be 
confused Mitli the lumbar sempathetic chain Hlunt liwiks are used to pick up the 
chain and tlic nmi na freed bj careful blunt disse-ction wUli small firm pauzc tampons 
nppheei to the end of lonp cuned forceps The second, third and fourth lumbar 
franptia and intcreeninp trunk art excised as stiown b> the shaded area in the inset 


Ihecloma for cpileps\ jonncsco (37, 38) sulise- 
quenlh performed the operation for angina pec- 
toris avath a bnlhanth successful result Urucmng 
(12, 13), in 1923, appears to have been the first 
to emploj the procedure for vascular disease He 
resected the cervicothoracic ganglia for Rat naud s 
disease and for scleroderma In 1924, Rotlc (70, 
71) performed sjmpatheUc ramiscction bj the 
antenor route for spastic parahsis and in 1927 
(72) he advocated the procedure for Ratnaud’s 
disease WTiercas in his earlier publications Ro> Ic 
advocated ramiscction onh , in subsequent presen- 
tations (73) he sectioned the trunk, below the 
stellate ganglion The approach used by Rojlc 
consisted of making an inverted T-shaped incision 
wath the honzontal bar in the supraclatacular re- 
gion and the vertical bar opposite the posterior 
border of the stemomastoid (Fig 2, A), reflection 
of the clavicular attachment of the stemomastoid, 
and retraction or division of the tendinous inser- 
tion of the antenor scalene muscle Royle stated 
that the vertical bar of the incision was not always 
necessary In 1926, Davis and Kanavel advocated 
cervicothoracic ganglionectomy for Raynaud’s 


and other vascular diseases and desenhed a some- 
what different anterior approach These authors 
used an incision resembling a hockcv slick which 
cvlcndcd from the infenor angle of the mandible 
downward to the superior border of the clavicle 
and crossed ohliquch the stemomastoid muscle 
from Us medial to Its lateral edge (Eig 2, B) The 
superior ccnacal g inglion and chain arc exposed 
b\ mohiluing the medial edge of the sternocleido- 
mastoid latcralh and the middle and inferior cer- 
vical ganglia and chain arc freed h\ mobilizing the 
lalcra! edge of the muscle mcdiall> Accordingly 
the superior and middle cervical and stellate 
ganglia and intervening trunk arc resected 
In 1926, Lcriche (47, 48) described a much 
simpler anterior approach which consists of a lon- 
gitudinal incision about 6 centimeters in length 
made helw'ccn the clavicular and sternal heads of 
the sternocleidomastoid muscle (Fig 2, C) The 
dissection is earned down between the two heads 
of this muscle and the stellate ganglion is exposed 
medial to the insertion of the anterior scalene 
muscle The anterior approach desenhed by Cask 
(Fig 2, D) IS essentially the same as that previ 
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Based upon the investigations stated above 
which tended to show that the customary cervico- 
dorsal sympathectomy was a postganghomc neu- 
rectomy and therefore caused degeneration of the 
postganghomc neurons with consequent hyper- 
sensitization of the denervated vessels to circulat- 
ing adrenalin, Telford (78) has recently desenbed 
and advocated a technique in which the pregan- 
glionic fibers are sectioned and the postganghomc 
fibers are left intact He uses an antenor approach 
and sections the rami of the second and third 
dorsal ganglia and the trunk below the third gan- 
glion (Fig 6) On the assumption that the pre- 
ganglionic components of the first thoracic nerve 
have no significant function m the sympathetic 
innervation of the upper extremity, the white 
communicating ramus of the first thoracic nerve 
IS allowed to remain intact Kuntz, Alexander, 
and Furcolo, however, have demonstrated that 
the preganghomc components of the fiust thoracic 
nerve effect S3maptic connections with mfenor 
cervical ganghon cells whose axones are relatively 
widely distnbuted m the upper extremity On the 
basis of these mvestigations they concluded that 
m order to produce complete functional sympa- 
thetic denervation it is necessarj' also to interrupt 
the white commumcating ramus of the first tho- 
racic nerve (41) 

The posterior approach for cervicothoracic gan- 
ghonectomy was ongmally performed by Hcnr> , 
in 1922, for angina pectons (Fig 7, A) The pro- 
cedure was subsequently modified by Adson and 
Brown (3, 4) These authors used a longitudmal 
midlinc incision that extended from the tip of the 
sLxth cervical spine to the fourth dorsal spine 
(Fig 7,B) Bilateral ganghonectomy may be per- 
formed through this inasion by a Imear dixnsion 
of the trapezius on either side of and parallel vnth 
the spinous processes The spinous attachments 
of the rhomboid and posterior serratus muscles are 
divided and the second nb as well as the second 
transi erse process is resected The parietal pleura 
IS mobilized anteriorly and laterally and the sjm- 
pathctic trunk exposed The stellate and second 
tlioracic ganglia and intervening trunk arc re- 
sected Because this procedure did not permit 
adequate exposure of the lower cervical ganghon 
and resulted in incomplete sv mpathcctomx , Adson 
(i) subsequentlx modified the technique and re- 
sected the first nb instead of the second 
Because such an operatue procedure produces 
considerable operatue trauma to muscle and con- 
scquentlj increases morbidiU , VTiiie, Smithvnck, 
Allen, and IMixtcr (66) modified the technique in 
an attempt to obxnatc tliesc difiiculUes Thej use 
a muscle sphtUng incision somewhat similar to 


that devised by Head and Bigger for extrapleural 
thoracoplasty (Fig 7, C) The proximal 3 centi- 
meters of either the first or second or occasionally 
both nbs as weU as the corresponding transx erse 
processes are resected and the pleura is mob ih zed 
as above 

In order to obviate the postganghomc degenera- 
tion and the resultant increased sensitivity of the 
denervated vessels to circulating adrenalm follow - 
mg the customary cervicodorsal ganghonectom} , 
Smithwick (75) has recentlj advocated a proce- 
dure w'hich utilizes the postenor muscle sphtting 
approach It consists essentially of resection of a 
small portion of the third nb and transverse proc- 
ess, dissection of the second and third mtercostal 
nerves mto the mtervertebral foramen, dunsion of 
the dural attachments, section of their antenor 
and postenor roots, and division of the sjrnipa- 
thetic trunk below the third dorsal ganghon (Figs 
7, D, and 8) Because m this procedure also the 
white co mm unicating ramus of the first thoracic 
nerve is allowed to remam intact, the exception 
taken by Kuntz, Alexander, and Furcolo to Tel- 
ford’s procedure as herein stated is apphcable to 
Smithwick’s procedure 

Lumbar sjunpathectomy may be performed 
either by the transpentoneal or the extrapentoneal 
approaches The former route has the advantage 
of permitting bilateral ganghonectomj through 
the same operative wound On the other hand, 
the latter procedure has the advantages of not 
invading the pentoncal cavity , absence of trauma 
to the intestines, and a more satisfactory post- 
operative course In the authors’ hands Bus has 
been the procedure of choice 

Lumbar sympathectomy by the transpentoneal 
approach was first performed for vascular msuffi- 
ciency of the lower extrenuties m 1924, by Diez 
(Fig 9, B) This author advocated resection of 
the lumbosacral cord, 1 e , the excision of the sym- 
pathetic chain and ganglia from the second lum- 
bar to the third sacral, inclusn e AATiereas Adson 
and Brown (3) performed transpentoneal sym- 
pathetic ganghonectomy for spasbc paralysis in 
1924, they (2) first used this operatne procedure 
for x'ascular disease (Raymaud’s) m 1925 How ex er, 
they resected only the second, third, and fourth 
lumbar gangha and interv'emng trunk The tech- 
nical descnption of this procedure xvas first pre- 
sented by’ Davis and Kanaxcl, in 1026, and sub- 
sequently by Adson and Brown (3), m 1929 The 
technique consists of making a midlinc or para- 
median incision that extends from a point 5 to 6 
centimeters aboxe the umbilicus to a similar dis- 
tance below (Fig 0, B) The postenor pentoncal 
wall IS expoced by plaang the patient in the 
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Trend deoborg pcaJtkjci aod packing tire inlnUnei 
UTnrard aod btciaBv The chain b ciptwl by 
bdttOD ol ibe poneul pentooeom kngitodn^y 
along the m«Hal edge ol the Utopaoaf muicle. On 
the right ddc the vena cavn 1 retracted gently 
and lire ninpalhetk trunk b found l>'lnx along 
the anterdateral border ot the bodre* of toe lorn- 
bar Ttrtebrre. Eicbion oi the ranglia and trank 
b aHf^lJy mote difficult on thb fide becaute of the 
lamhiu veins which not Infrequently paaa anterior 
to the chain, Adson and Brown p^cr eapu a m e 
Ckf the left trunk by Indskn of the pentooeom 
alcng the anterolateral border of the figmo&d and 
rTv jJHa rinn of thb Structure medially 
The extrapcritoDcal approach to the hunbar 
t>in pathetic garreGa waa ar{glnall> deicrfbed, m 


1914 by Rojtc Ct^. who performed ramtaec 
tl^ of lire secoM tturd and fourth lumbar 
ganglia and sertkm of the trunk bdow the foorth 
ganglion. He (71) mbseqaently advocated the 
procure for 'aacular of the lower ex 

tremltlea. In tha approach the lacbton b made 
in the poaterolateral lumbar re^oo to crtetKl from 
the ti^th rib bove to the crest of the QIam 
below and then to curve anterioriy and Infcrioriy 
to a point Just below the antcrloc anperlor spine 
of the flium (Fig 9, A) The obiJqoe and trans- 
verae masdea of the abdooxn as w^ as the Inin* 
bodcPTwI fascia are divided aloog the btenii border 
of the lumbar qradrateemada. Thepocterkcand 
poaterolateral panetil peltoeeum b tbes mobl* 
Used forward to opoae the medial aspea of the 
thopacas mode and the anterofatenl border of 
the bodies ot the htmbar ^ . -qtebr j e b etween ahich 
the lumbar symMthetlc trunk Uea Tbbapproaefa 
b aomewhat dimcolt fn muscular and bw pa 
dents and has tbe added dbndN'untage of pro- 
doong confiderable opeiathT trauma to muade 
tbaoe. A much fimpicr procedure that affords 
e%en better expoaure b tne aoterofateral extra 
peritoneal approach first deserfbed bv Lericbe (46 
49)ln 916 Thbapproadi basbeenmbseCTuetith 
modified by vanoas fuigeotiS. Tbe proceaure as 
docribed b> Lerkbe and first perfonned by him 
In 19 5 coosbts ol making sl^tly curved inci- 
ilon with Its con ■edly ontward alo^ the anlero- 
bteral aspect of tbe andooreo from just below the 


uMUTia sbovT tot Doist about j centinietefs 
nwfial and Inferior to the anleiior supoior Qiac 
ipfnc (Fig 9 C) ^ pberd on the 

table idth the operative nde devalrf to an ao^e 
of approximately 30 degrees Tbe fibers ot tne 
exter^ obGqoe muscle and aponeurosb axe sepa- 
rated In the mrection m which thej run (Fig o) 
The Internal oblkjoe and trmnr.Trae musclei of tbe 
abdomen are divided (Fig ii) The autbon bavT 


found thb unnecesaary if good renscnlar relam 
tioii b oblalncd and for thb rrasoD emfJoy mlnal 
aiu^tua AccordJojdj these rmisck fibers axe 
aeparated and not aevered (Fie 11) Tbe irans- 
vermEs fawia b thus CTpoactT and inased, care 
being taken not to Inase the panetai pentoocum 
(Fig j) B> hlnnt doseclloo the pcaterolateraJ 
and pemerior parietal pentooeum b mobffired 
medially to eipoK the Qkiptoas muscle. Broad 
deep retractors art used to retract the peritenenm 
metflaDy and under direct vbuaHiatlm tbe lem 
bar ^TDoalbetic trunk and ganglb ait readDy 
erpos^ lying b e tween the mediaj border d the 
Dtopsoos musde and tbe anterolateral border of 

tbebo<fiesoltbevtrtebnectnTrtdby loomad en 
dekns tbsoe (Fig 13) It iboold be reaGzrd that 
the gadlofanonU nerve that Qes on the anterior 


the gadlofanonU nerve that Qes on the anterior 
aspect of tbe Qiopaau muscle ma\ Ue nffidimtly 
mediaJ to be confused with the lumbar rrmpa 
thedc chain (Hg 13) Howextr ItmaybereadilT 
(flstlngubbtd fim tbe latter by tbe tact that it 
baa rto gangib or rami and nevtr Qes agiiiist the 
Ttrteh ml bodies. On the right side It b necessary 
to retract gently the \Tna cava as thb structure 
nsuaOy ox-crlies the trunk. Greater care must be 
exerdard in fiedog the chain oo thb fide because 
the lumbar veins lauaHy coarse aulerloT t iCand 
acddental tearing cf thm vems produces annoy 
log bemorrhage. Bhmt hooks art used t pKk^i 
tbe ebam and the nmi are freed b> artful Uu t 
d is o eo k n with Tall firm gauu timpoea ppUed 
to the end of long curved forceps. Tbe secood, 
third, and foarth lunbar cangQa and Interveobg 
tnmk are cubed (Fig i\) 

SDAtmodifitatJ^of tLsprocedortha ebeea 
deocnlKd by a number of surgeoas. Harrb uses 
a transverse incbico that extends from the bteral 
border of the quadrate lumbar mnsde to tbe um- 
bflkiis(Flg 9. C) A semra hat simOxr indskn b 
emplovrf 1 ^ Flothow and the musde fibers are 
sfditb tbe dlrmkaifaj which tlrev run (Fig 9, F) 
Wetfler and LMogstoo (65 66) (Fig 9 D) and 
more recently Pestfl described more oblique an- 
terolxteral incbicus (Fig 9 II) Sndthwidc (*6) 
cmplovf an Inverted L-iheped anierolateTal tod- 
akm (IIr. 9 J) Rees baa described an anterior 
citiapentoocai approach for bfbteral lumbar syn- 
patberlcasr ihroogh a single mdslca. This cco- 
dsts of a Y shaped Inaiwn with the tall of the \ 
extending kngitudmally m the midUoe bdow the 
innhtHcus and the two arms of the Y ert en ding 
upward co each side cf the umMlicas (Fig 9, C) 
On both sides tbe anterior rectns tbeaths aie In 
cbed and the rectus muscles ipflt The pooterkr 
lectus sheath b fimlbri\ Incbed and the perito- 
neum and its emtenU are roobfliicd medklly 
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Because no preganglionic fibers join the s%'Tn- 
pathetic trunk below the fourth lumbar ganglion, 
Uanidopolu (15, 16) and others have considered 
too extensive the classical operation of resection 
of the second to the fourth ganglia, inclusive The 
procedure which Daniclopolu, Aslan, and hlarcan 
term "interlumbosacral sympathectomj ” and 
which consists of section of the chain at the fourth 
ganglion is considered sufficient to interrupt vaso- 
constrictor impulses to the foot On the other 
hand, Fontaine and his co workers and Derom 
have shown convmcingly by expenmental investi- 
gations that m order to obtain a maximum vaso- 
dilatation in the lower extremitj'^ it is necessary 
to resect the first lumbar ganglia as veil as the 
second, third, and fourth 
It IS common knowledge that penpheral vaso- 
constriction can be initiated bj' reflex activ’ity of 
the autonomic nervous sj’stem and also bv an 
increased secretion of epinephrine Such stimuh 
as exposure to cold and emotional excitement pro- 
duce vascular spasm by reflex excitation of vaso- 
constrictor impulses to blood vessels and by re- 
flexly increasing cpinephnne secretion Thus the 
mechanism of penpheral vasoconstriction under 
such circumstances ma> be humeral as well as 
neurogenic Whereas the neurogenic constnclor 
activity may be diminished by sjunpathectomy, 
this procedure may have litUc influence on the 
humeral factor Numerous observ'ers have shown 
that the humeral factor in some instances may 
play a significant rdle m vasospastic functional 
and vasospastic organic conditions On this basis 
and in an attempt to decrease also the reflex ac- 
tivitv of this humeral factor Lcrichc, Pereira, and 
DeBakcj (51) advocated simultaneous resection 
of the splanchnics and first and second lumbar 
svanpathelic ganglia in v^asospastic functional and 
vasospastic organic penpheral vascular disease 
This ma\ be readilv performed walh little or no 
technical difticultv through a new extrapentoneal 
approach which thev (51) desenbe The patient 
IS placed in the lateral decubitus position with the 
back inclined slightlv postenorlv and a pillow un- 
der the lumbar region (Fig 14) A transverse 
incision about 10 to 12 centimeters in length is 
made just below' tlie costal margin to extend from 
a point just anlenor to the midaxillarv line to the 
lateral border of the sacrospinal muscle (Fig 14) 
T he fibers of the external and internal oblique 
muscles arc separated and incised to expose the 
fibers of the transverse muscle of the abdomen 
which arc separated m the direction in which thev 
run ind the transv crsalis fascia which is incised to 
cx]iose the peritoneum ind retroperitoneal fascia 
(I ig 14) This rctropcntoncal fascia is gcnllv 


raobilued forward and held m place by means of 
deep broad retractors thus exposing the anterior 
aspect of the lumbar quadrate muscle, the psoas 
muscles, and the diaphragmaUc crura (Fig 15) 
The greater and lesser splanchnics will be found 
to emerge from between the diaphragmatic crura 
and to pass somewhat medially and transvcrselv 
to enter the semilunar ganglion hlore medial and 
just below these structures will be found the first 
and second lumbar ganglia hang between the 
anterolateral aspect of the vertebral bodies and 
the iliopsoas muscle (Fig 15) 

smixiARY 

1 The bases for rational therapj in penpheral 
vascular disease are discussed 

2 Penpheral vascular disease merely signifies 
a disturbance or actual diminution in the normal 
amount of circulating blood to a part and is 
usually the result of a var>'ing diminution in the 
normal caliber of the penpheral v'essels This de- 
crease in intraluminarj' volume may be caused 
b> obliterative structural change, by abnormal 
spastiatj, or by both, depending upon the tv'pc 
and the stage of the disease 

3 Effective therapy aims at improv'emcnt in 
circulation or increase in blood suppi> to the part 
w'hich cannot be accomplished bj, an attack upon 
vessels that have alread> undergone structural 
change Vasospasm, on tlie other hand, is a 
physiological or functional derangement which 
can be satisfactorily influenced bv appropriate 
therapy 

4 Because vasospasm is the one controllable 
factor, tlie determination of its presence or ab- 
sence and Its extent are of decisive importance 

5 Thenpeusis in peripheral vascular disease 
consists of measures aimed to improv e the penph- 
eral circulation and max be div'iried into two large 
groups (i) conservative measures and (2) radical 
procedures 

6 Conserv'ative measures are indicated m all 
cases of penpheral v ascular disease excejit in acu te 
vascular catastrophes and in the rapidh progres- 
siv'e penpheral vascular disturbances The con- 
servative measures consist largely of two groups 
(i) those which arc directed toward the elimina- 
tion of all factors which increase vasospasm and 
(3) those factors which produce vasodilatation 
Of the former, emotional disturbances, envaron- 
ment, and tobacco arc the most important Of 
the latter, application of heat and drugs, and the 
performance of vascular exercises arc the most 
significant 

7 Vhercas manv of these conservative meas- 
ures arc justified and arc usually sufiicienl to pro- 
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dace complete reEef of «ymptooii, In the rapUtT 
ptoKieulNT cue and enedalh’ b the amd 
ated with a proeniDent cfcfrte of \UQapum, attack 
upon the avinpathetic nervcpoa fjttem la ctauid 
ered dcalratJe. The coocept that In thcae wo- 
ipaatk fUtea tnffWVnt vajacautiktor fanpribu 
are tnnfinitted m'er the VMnpathetlc pa thwart to 
auoe dimlnisbcd drcubUon and that the rdtwie 
of these Impolaei may be enongfa to pennit the 
letiuu of Qrodailoo to Donaal fonu the latbmal 
bosb for rrmpathectcmy Intemiptkn of im 
pulaea over trnqnthetlc patbwa)i may be tccotn- 
plabed by coernkal bkx^ or by reaeoko. 

S- Cbcmkal block of the rt^onal (ympatbclk 
gangOa In peripheral vaactilar dl*^*** h ri-Kirit Un st 
a comcrvative procednrt becauae of Its efficacy 
ita thoplkitT a^ tacibt> of performance and lu 
ecooocolc advantages. 

9- In the presence of marked vatocpaim In pa 
bent! with Impending raacolar catastrophes or In 
tboie In whom cooiervitive measures taQ to re- 
beve the vucnlsx manlfestatkaii, radical tberapw 
b jnstlbed. Sympathetic denerratka of the at 
fec^ port, howe v er ahoold be performed only 
after tlU demoastratlaQ of vanxfilatstkB foDow 
mt the Sagnoatie test of proolne bydrwhloode 
block, 

le The Ucton which bare been exmakkred for 
the cmpsratlve falhire of cervicothonoc 
pathectomy to m*lnr«fn chrome TiaodOataboo 
are m'lewad and crltli 3 Llly analned. 

X The tedinkal coo^entiOQS in the per 
fonnance of cerrkodcml and iojnbar tympathec 
totnks for peripheral vaacolar dLaease are Ustori- 
cally rerkwed, described and Qlostrated. 
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THE TREATMENT OF EXTENSIVE WOUNDS 
Notes on Six Cases in Which the Injuries Were Caused by a Circular Saw 
JOHN H POWERS, M D , Cooperstown, New York 


I N rural and agncultural distncts, where small 
farms predonunate, senous accidents are 
common and severe injunes of soft tissues 
and osseous structures m combmation fre- 
quently result therefrom Their treatment pre- 
sents a real problem in reconstructive surgery m 
which the early restoration of normal structure 
and function are the ideal cntena of successful 
therapy Unfortunately such perfect results are 
not always possible, but, in stnving for those 
standards, certain essential prmciples of surgical 
treatment are imperative These details fall 
chronologically into 3 groups pre-operative, 
operative, and postoperative Each group will be 
discussed separately, and the illustrative cases 
reported bnefly thereafter 

I Pre-operative When the patient is first seen, 
bleeding of any consequence should be immedi- 
ately arrested and all lesions in which there is a 
break in the continuity of the skm should be pro- 
tected from further exposure to infection with 
stenle dressings Before transportation aU sus- 
pected and obvious fractures should be immobil- 
ized by temporary splints After complete physi- 
cal examination has revealed no evidence of intra- 
cranial or mtra-abdormnal mjury, a liberal dose 
of morphine may be administered for relief of 
pain 

The arrest of hemorrhage, the immobilization 
of broken bones, and the control of pain are all 
highly important contributions toward the pre- 
vention of traumatic shock If this condition be 
present when the patient is first seen, or devel- 
ops subsequently in spite of these prophylactic 
measures, its immediate treatment must receive 
pnmarj consideration before any surgical pro- 
cedures are undertaken Dunng this penod, fre- 
quent observations of the blood pressure, pulse 
rate, and respiratory rate should be made and 
recorded on a graphic sheet m order that the sur- 
geon’s climcal impression of the patient’s condi- 
tion mav be supplemented b}' a visual record 
When these vital signs have become stabilized 
at a normal, or nearly normal, level all in)ured 

From the Department of burpen of The Marj Imogcnc Bas 
•lett Hospital Cooperstown New Vork 
Read in part at the twentj fifth reunion of the Peter Bent 
Brigham Hc^pital Boston Massachusetts Ma> 6 igjS 


extremities should be examined carefully to deter- 
mine the integnty of motor and sensory nerves, 
of muscles, and of tendons This procedure is 
extremely important if the extremity is subse- 
quently to be encased in a cast or even supported 
by splmts 

2 Operative Operative treatment begins with 
the choice of the proper anesthetic Unfortunate 
and undesirable compbcations — cyanosis, vomit- 
mg, aspiration of particles of food, and asphyxia 
— occasionally follow the use of a general anes- 
thetic soon after a meal Local mfiltration or 
blockage with novocam is preferred whenever 
satisfactory anesthesia can be obtained by this 
method Local anesthesia also allows the patient, 
dunng the operation, to carry out active muscular 
contractions which afford valuable assistance in 
the identification of proximal ends of divided 
muscles and tendons Spmal anesthesia is useful 
in injunes and fractures of the lower extremities 
but IS definitely contra-indicated in patients who 
are on the verge of, or have just recovered from, 
shock It is also undesirable m patients with 
hypertension 

Preparation of the operative field is an impor- 
tant part of every surgical procedure and becomes 
increasingly important in the treatment of mu- 
tilated wounds when the skin has been abraded 
and recently soiled with gross dirt, the subcu- 
taneous tissues lacerated and devitabzed, and 
the deep structures contaminated by foreign 
matter The exposed area should be covered 
with one or more stenle sponges while the skm is 
cleansed with green soap, shaved from the edges 
of the wound toward the penphery, rewashed 
with soap, and scrubbed gently with some anti- 
septic solution Alcohol and ether or a dilute 
solution of bichlonde of mercury are effective and 
produce httle necrosis of tissue In draping, 
stenle towels should be placed close to the edges 
of the wound Before complete exploration is 
earned out all demtalized and necrotic tissue 
should be excised, gross particles of dirt and 
other foreign bodies removed, and the wound 
irrigated from the depths outward with warm 
saline solution, or some veiy mild antiseptic All 
viable tissue should be carcfullj’’ preserved to be 
utilized later in the repair 
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Tbe wound may tbai be tborongbly cxplond 
to determine tlie atent of Injury to bona, mu- 
do, tendem, and nerves. Tbe ue of a toomiqiiet 
li freoTMatly of great anlitancc In obtaining a 
dry, bloodl» wld, and b Impcnthr w&n 
maloc veueb have been divided. Tbc eodi of 
broken booo ihould be mjyu ie il and frequently 
i t a bfl U r d by tome fonn of Intenial fixation. 
Dfrided oenei tod tendoos moat be accuratefy 
approxiniated, preferably with autnra of fiw 
iuk. The toomltwt tboold be removed and all 
bleetflng point! ligated with the wmi» material 
before the wotmd b doaed. It b tinwbe to ue 
both lOk and atnt in the aame voemd. 

If the patient a Ken withm 6 hooix from the 
time of the aeddent, tbcua handled ^tly. and 
the aforetnentloocd prindpia ohaerve^ drainage 
b addom necxaauy, after 6 boon, It becima 
more fanperatlTO ai the btenral of time loataaea. 
If tbna annot be doted without tertaioo, elther 
vxne immediate pUsUc pmcednit or Uter aecood- 
aiy opera tloo b necetkiiy for the repair of tendona 
and Der^'ta. Should the wound begme infected, 
particularly with tU ep t ueuucat, any Kcondary 
repair nmit be poatpooed for at leaat $ to i 
moBtht. 

Some form of ertgnal b for 

an injuries of booea, tend^ and noms tbould 
be regarded as part of the operative procediue> 
and before the padeot lave* tne opent 

Ing ubV Eitremltle! mot be placed b todi a 
pMtkn that dirlded tendora will be rdaxed, and 
moado, the nerve *upply of which has been In- 
terrupt^ win be at rat. 

y. Paxte/eraTia. After operation hnmnHHia 
tion should be maintained until keafing U cthd- 
pfete but may be inte r r u pted daHv for airave and 
pasam molbn, wi thin the limits of pain tlds 
should be Insdtnted as early u posrfble and 
fopplemented by pb>'flca] therapy when motor 
nerva have been se wed , masciitar (ooe tbooM 
be rain rain ed by dectnc rthDublko and mas- 
on until r e g eneratloo has occuired. 

In order to spprabc one's results accurately 
the patlttts mult be followed anlH full reorvery 
has place or the dbahIBty has became 

■tabflixed a^ permanent. 

axron or caiu 

In each of tbc following casa the Injuria were 
auKd by contact with a portable, circular bua 
HW Tremna InlUcted bv etch an agent produces 
extensive bccrated wounds of muscles, tendma, 
and nei^vs with communkating Injuria of bona 
and Joints which are more comfurabJe to wonuds 
of war any others seen In civil practice. 
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Tig I Case i Male, aged 26 >cars, laccnkd nound of wriat, diaiaion of radial and ulnar arteries, median and ulnar 
ner% es, tendons of flcaor carpi radiaks, palmans longus, flexors sublimis and profundus digitorum Photographs taken 1 1 
months after injurx 


lost his balance and fell foniard until the dorsal surface of 
the left forearm came in contact with the i\ hiding blade 
ImmcdiatcU after the accident he was unable to extend or 
abduct the fingers or to abduct the thumb, dorsitlcxion of 
the wTist wos limited hx^iloration of the wound under 
anesthesia disclosed complete dnasion of the extensor carpi 
ulnans, extensor communis digitorum extensor carpi radi 
alls longus, and the alKluctor polhcis longus the ulna 
wasdiMded obliquely and the radius was partiallj sexered 
(Fig 3!, no nenes or major \csscls were injured 
The fragments of the ulna were approximated with one 
suture of sdxer wire reinforced with a double band of the 
same matcnal around the shaft (hig 3) The muscles were 
sutured wath silk and the subcutaneous tissues and skin 
were closed m lajcrs without drainage The arm was 
immobilized in midposition wath 90 degrees’ flexion at the 
elbow bj molded splints of plaster Passive motion and 


phj’sical therapy were instituted at the end of 3 weeks 
Scxcntccn months after the accident, flexion and extension 
of the elbow, wnst, and fingers, abduction and adduction 
of the thumb and fingers, w ere all normal (Fig 4) 

C\si 4 Hospital No qooi A B , a farmer's daughter, 
aged IS >ears, was helping her father operate a rotary saw 
when the whirling blade of the machine broke and a fixing 
fragment therefrom struck her in the face and antenor 
thoracic wall 

She sustained a deep laceration of the nght side of the 
forehead extending into the frontal sinus, superficial abra 
sions of the upper and lower eyelids, a ragged, lacerated 
wound of the nght check extending into the maxillary 
antrum, di\ ision of the nght nostnl and the end of the nose 
which was attached onlj b> a small cutaneous pedicle at 
the lunction of the upper hp and septum, lacerations of the 
upper and lower bps and chin, and a deep, widclx gaping 



Fig 2 Case 2 Fcrnalc, aged 36 years, laser ated wound of elbow , compound frac 

tures of radius and ulna, ayulsion of radial head Roentgenograms before and after 
reduction, photographs 6 years later showing flexion and extension at elbow 
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Fij j Cm»c 3 Utk 6 )««n coapn ox i fmrtstr d ndkis awl ils^ dn Un 
tl otmnr carp alnart*. mtnaw CBaiawiatatfaftmrmrL t-aimatg rar^ radhlx 
and abd^lor polteM kicrioi \b(n«, Bcfon redactkn befa* after trdoctfco and 
faaUob llh b 1 er be 



Flf 4 Cat* ). So ratm anatbi after telcrj FVtViii and irtia^m t rQio«~ otaafae aad aUactiea, laiba tad 
addoctlM cd aad tbttaib, aod donUerka at raLalMraia} 


euDdo^tbeanterkrtliortcic aH Ucfa extended thraotfa 
the darUe and do« to tW appcr di natal eartikfea 

local ane^thedi tba ondt oe carefaltr 
dOaded and doaed b la>en Uhect diabac* TbtckH. 
da waa liaoaoUliaed hh avtalcioa Theaatcres eta 
remoced rrota the taca aad ■oae ee Iht Kcood aad third 
d^ ant iperfc ui ilooxhkif orcamd abcait the n^t 
Bottrd tarthcft fttco the pArle (Fif 3) 

T Doatha alter the acddnt bmA, edjte-akapcd 
defect ns preaeat b the ala of the rlfht ooatnl aad the 
{■therms a the bet cn itin red aad pnonoeot (Fig s) 
Fn } ears bter the onndt cd tha be oe Karrdj ao- 
dccal^ on at dm raata hot soall defect at idB 
pnsnt b tht Bcae aad the tears of tha thondc aS era 
pranfocat 

Can 3. ILspftal'vo J S Ciitdct ]77tanoU. 
kfleepeistiaf boota . ns atrodi cn tha (eft sbadder 
b7 Urga, iaoed, imrabr ftagioeiit d busilaf <iy 
■ iMrl , tiarthsg at Ugh ipetd. n as 1 ruined tn>- 
pecaiSj ia»*sai» and was b prefcamd degree d 


ibocL fm leas c4 blood ahm he l a adi e d ths bcatJtal 
biMiTsialer ExaaiffiadDe ihoacd aUa, gsofag, bniatad 
{■and of the aslrrler ajixet c4 the left ueoder aad apper 
poetio* tbs thmde tO ftesDahlch noas and artew 
blood asoosbcfFig b) m natioaacd the rfnldrT sad 
left (orsBirs era utiiiaily painfol 
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ai girajsil iul nras rutfhrd tih takaUt dime lor 
trandwon \ portable tentgnofTaia Jbh a eil coas- 
mfeated fiattiue s d the aaatmlcal aad avgkal accis d 
tba h uiu e au i. coopoand fractam d tha a cnral ca tad 
nracotd peoceo es of tha icapcb aith boaa liagiBeat 
wolf fag tha riencad fem , hnear Iractare b tha lagtf 
tba M-ar^la boov tha tt*ootd tep si atfae if tha aaetBla- 
claviroae >nt (Fig 6^ and dnple to Ktnn d tha shaft 
of the radma. 

FaBoafaig tras^adcB aith too aide ctstbiatvs d 
beb blood, tte padnt^ co oi wk x latam e d aad ha m 
moaed to tha eperatbg rocan. The tUo aroaad the acml 
a aboed, KTobbed alth grtea aoap, tierOs tai,alca- 
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Fig s Case 4 Female, aged 13 years, compound fractures of frontal bone extending into sinus, of superior maxilla 
extending into maxillary sinus, and of clavicle, lacerated ivounds of forehead, eyelids, cheek, nose, lips, chin, and thora 
cicaall Above, Photographs on admission to hospital, and 3 days later, below, left, face and chest 2 months after in 
jury and face and chest 3 and 5 years later 


hoi, and a veak solution of bichloride of mercury The 
wound was gently imgated mth bichloride and the edges 
M ere infiltrated a ith novocain All the devitalized tissues 
from the sternum to the mid axiUary line acre cut away 
and numerous particles of gnt and dirt w ere removed The 
coracoid process was sutured to the scapula with silver 
wire Five Dakin tubes w ere inserted, the ed^es of the skin 
w ere excised, and a sterile diessmg was applied The arm 
was immobilized m abduction at a nght angle w ith a Jones 
humerus traction sphnt 

The foUowmg day the patient had an abrupt elevation 
m temperature to 105 degrees F and the pulse rate to 136 
Examination show ed diffuse fullness and tenderness of the 
thonac w all below the axilla A moderate amount of sero 
sanguineous, watery fluid welled up mto the wound when 
pressure was apphed over this area and short-chomed 
gram positive strcptococa were seen m smears made from 
this matenal Counter drainage was established and 
10,000 units of antistreptococcus scrum prepared by the 
New York State Laboratory, was administered intramus 
cularly The following da) his chmeal condition was 
somewhat improved and another 10,000 units was given 
The temperature and pulse rate graduall) fell to normal on 
the tenth day when dakimzation was discontinued The 
large defect slowl) filled m with granulation tissue and was 
later covered with pinch grafts At the end of 7 weeks, 
traction was discontmued and physical therapy was insti 
tuted Chnicall) and fluoroscopicall) , the fragments of 
the humerus were m good position (Fig 6) He was dis 
charged 39 days from the date of the acadent 


Physical therapy was continued for 6 weeks Two and 
one half months later the patient was unable to abduct the 
arm voluntarily beyond an angle of 30 degrees from the 
plane of the body, passive motion was entirely free and 
ainless m all directions, pronabon and supmation of the 
and were normal Sensory exammation revealed an area 
of anesthesia on the anterior, lateral, and postenor sur 
faces of the arm corresponding with the distribution of the 
sensory fibers of the axillary nerve, which also furnishes 
the entire motor supply to the deltoid muscle It w as then 
obvious that the hmitation of active abduction was caused 
by undetected damage to the axillary nerv e at the time of 
the accident 

Five years after the injury the bones were in satisfactory 
position (Fig 6) A small defect was apparent m the soft 
tissues of the anterior aspect of the shoulder, the skin was 
partially adherent to the nbs and intercostal muscles In 
the supme position the patient was able to abduct the arm 
normally but when erect could not elevate it beyond an 
angle of 30 degrees from the vertical plane (Fig 6) In spite 
of this disabihl) he was able to do all the work on his 
farm w hich included pitchmg hay for 20 cow s 

Case 6 Hospital No 11671 A M , a farmer, aged 37 
years, sustamed a traumatic amputation of the right hand 
w hile operating a rotaiy^ saw He w as unable to recall how 
the accident occurred but from the nature of the mjury it 13 
probable that he fell forw ard onto the w hirlmg blade Ex- 
amination disclosed complete division of all the skeletal 
structures of the wnst from the ulnar side of the carpus 
transversely across to the radial side The hand was at- 
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tocootact with dmJax tnw have been r^wrtcd 
in aocoe deiaiL 



PRESERVED AND FRESH HOMOTRANSPLANTS 

OF CARTILAGE 

JAMES BARRETT BRO^W, M D , F A C S , St Louis, Missoun 


I N 1928, followng reports of the use of boiled 
bone flaps m neurosurger}', it was thought 
that cartilage might be preserved or refng- 
erated so that it could be used at a later 
date as a subcutaneous prosthesis A summary of 
observations made over an ii year period and 
illustrations of clinical results are presented here 
Sotirce of preserved homotransplants of cartilage 
A constant supply of foreign cartilage is some- 
what diSicult to maintain It has been obtained 
from other patientshaving autogenous transplants 
done, and from other operations on the thorax 
Autopsies give the easiest and most abundant 
source, the subject, of course, should be of known 
age and race, and should not have had any con- 
tagious disease The cartilage should preferably 
be from a voung adult and free of calcification 
Cadaver material certainly is not very esthetic, 
although ear cartilage has been used, somewhat 
enthusiastically by Kirkhara 

From the Department of Surgerv Washington University 
School of Slediane 


Storage or preservative Alcohol was onginally 
employed as a preservative for simplicity and 
safety, the cartilage being thoroughly washed m 
salme before implantation This method ehmi- 
nates the necessity of stenle precaution in han- 
dling before storing Other preservatives, re- 
frigeration and freezmg may also be used, and 
freezing might be preferred if a good source of 
stenle cartilage could be had 

It is preferable to store the cartilage quite 
clean but it is difficult to stnp the perichondnum 
without damagmg the cartilage and, for this rea- 
son, it may be best to store it partlj^ clean and 
then cut the pattern out cleanly at the time of 
operation 

Zoografts In the early work, suitable cartilage 
from other animals was sought, but sheep, cats, 
and puppies all have bone through the center, and 
beef cartilage causes too much reaction m the 
tissues to be retained The tip of the shoulder 
blade in beef does offer a ven’’ easy source of huge 
pieces, however, and, if a method of avoiding the 



•¥ 


Fig I n, left Deformiti folloinng autogenous cartilage transplant (done elsewhere) 

with calafication and distortion of the carUlage, rendenng it useless b, Result of pre 
<^r\ ed Mrtilage transplant Complete mobilizaUon of the lateral bon> w alls w as ncc 
cssar> for narrowing after the distorted cartilage was remored, through and through 
wires were put ims m Figure 2C, as it is often best not to combine an extension ostco 
plMtic with a fresh cartilage transplant a presen cd carUlage iras used as a temporarv 
subcutaneous pros^esis It was healed prompt]}, howeier, and is in good condition 
more than 2 } ears later 
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Fig > Dkfnsi erf L-«btped lual cmrtik|e tr*a(rfut 
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aMoe krft (a tbe cobmSt. U tb« boi* ortilife m Iq*< 
bet tbe metaa maaint, ra how ibeet 0*7 b« >aH 
pvaetkaSr t* reptacc the wptxa TV apper e>d t» aH 7* 
placed aorkf tba pcncatrasi If aad thb appliea ( 

all if aBJ7 naH poiVt erf penaatniHi cao be 

prepared, the bnl pWbk npport m ihoi ebtaioed Tbr 
kr^ plrcc h bat abcuard br cattuf K oat erf aa aafietr 
benn anUjM an cAi M b Top rin ibovrfvf breadth 
abo% aDd tMcn^ bekra to nald idcmif erf tV tip aod 
nrfawBa If MCtaaarp to faxo latml hoik, w«)e arfda 
a ta xi iB«7 be left ca cr otta prfrra fat la. Beth im 
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pRpentkm aa be dcoe arcentdv to patters, 
t3Qt miay U tboe traecJiati baTv fhts trouble 
sod here beeo mroded t/cer >w«. In tnlmty. 
wtod, nbbn tod ctlhUd lave been retiiaed 
but ba\s Dorf bra latltLtctety rHntall^ Sane 
ol tbe orwer pkfUa tad oieteji toch ti vltullnm 
be ncceithil, but t frr jean obwmtkci 
will be Drecmy 

Tbr best poaaiblc pmslbcsLi would be one tbtt 
could br taldj lajr^ed tod molded tod would 
tbeo rrttin iti shape, tad brcaojeof this ultimate 
drairabOitj to bjccuhle impensioD orf onibfr 
has becD coofidered c^)edallv for amall drrfrcts. 
Par affin la idJI ihoogfat to br dtofcroas rooufb to 
tveid, 

Grm aad ancmcatu a//nrti*ct $f Jmk aW 
f fwn t i cartiZa{«. Homao coatal carlEhgc tp- 
pr&n t br tomewfaat aoiqar la tbat iU exact 
couatarpart in olirr rajflr vtflabJc animal* haj 
Dot brro fenod. It ocom In luomaio wrirlki 
white aod vellcnr — and mi> be caldfird in ipoU cr 
slTcaia, ertn in rJuTdr en. Catdficatloo h aZmost 
lure to be preaeol In older pabaU. Tbr white 


and yeDcm appearaoct* were fonneriT tbcruht t 

brdurt tlarrmiuniber of cell* In tie whitebait, 

alter the Hud/ ol mapT tectloia, I b tbcaifht 
that the (Sffereoce b probably In the hjalme 
material ibell freaerv^ the cartilage do« not 
chaofC lu mkroecopic appearance except that 
the Doanal ceQ od^ is aod Che pathede^ 
ir«l ff1a|Tinjlr mljbt be made of oecroab becaa*e 
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PRESERVED AND FRESH HOMOTRANSPLANTS OF GARTH. AGE io8i 
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Fig 4 a, abo\c Extreme crushing and loss of bone 
around the orbital borders, with areas of fresh homograits 
of cartilage, blocked in, to raise the globe, hold it medially 
and to form an upper orbital border b, below left Com 
pletel) ptosed lid o\cr the badlj displaced globe c, Result 
after the three pieces of fresh costal cartilage from the 
mother w ere put in place under local anesthesia, and the hd 
was elevated wath fascial transplants Show n after i year 

of this When preserved in alcohol, the yellow 
type becomes more yellow, clearer, and harder — 
sometimes so hard as to be bntlle and unsatisfac- 
tory for use Curling takes place also but this is 
thought possibly to be one advantage, that is, to 
have the curling take place before it is used as a 
transplant The white cartilage usually stays 
white and maintains about its onginal consistency 
Fate of preserved carhlage transplants tn the tis- 
sues There is undoubtedly reaction around these 
transplants that, in many instances, will result in 
complete solution of the graft They do not stand 
any mfection well, as a rule, but have healed in 
satisfactorily followng drainage from the wound 
in several instances The experimental implanta- 
tion of pieces in animals or m the abdominal wall 
of patients is not comparable to the clinical use 
because these beds are, undoubtedly, better than 
those about the nose and face where the matenal 
IS usually needed Because of the uniform good 



Fig 5 a, left Complete loss of septal cartilage from in 
fcction Following an earlj complete loss, the face doesn’t 
elongate normalI> in this region and, therefore, it is thought 
impcratu e to try to restore the septum if possible Patient 
seen before marked collapse had occurred b. Result of a 
single L-shaped piece replacement of the septum wath 
fresh cartilage from the father An extra piece is stored in 
the epigastrium for possible future use 

results, at least of retention of the transplants in 
soft abdominal wall pockets, it is apparent that 
the best possible bed should be obtained in the 
face, and that the wound edges should be closed 
as thickly as possible 

If an especially poor bed is known to be present 
to receive the transplant it may be of some ad- 
vantage to store It temporarily in the abdominal 
vail and use it after it has become firm in its new 
surroundings 

Repeated transplants of the same piece of car- 
tilage have been successfully done, and it is 
thought that many may remain in the tissues 
permanently However, as stated, it is defimte 
that absorption takes place to some extent in all 
instances and complete loss may occur by^ a 
gradual process, without visible reaction, over a 
penod of several months This process is not 
always uniform and the transplant may appear 
actually scalloped 

Clinical evaluation The benefits of preserved 
over fresh autogenous cartilage may be as follows 
(i) no operation on chest of patient, (2) a large 
amount is available, (3) patterns can be made 
more easily, (4) probably not as apt to curve and 
distort tissue, (5) may be used as a temporary^ 
prosthesis either intentionally or as a necessity 
The objectionable features are (i) it is not very 
esthetic, especially if race or color is off, or if there 
has been some disease in the donor patient, (2) it 
IS not as resistant to infection, (3) it may be com- 
pletely absorbed without infection, (4) it needs an 
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'Hk best possible prosthmi voold be one that 
couU be Hlefy injected aod molded and vooid 
ibcD retain Its ibai^ aod bnanae erf Uns nlrimate 
destnbiljty an Injecttbfe tayrtnion erf cartQige 
has been coosidord, especiall) for snail d^ects. 
Paraffin Is stHl tboo^t to be dan^cma enoogb to 
mid, 

Grms sarf wturtsce^ t^^nrtnet •{ frtii aW 
ffnrrrti cartflaff Hama coatal caitilate ap- 
pears to be sMWirbnt nnlque In that its exact 
coonterpait in other casOy araQablc antmsls has 
not been fevod. It ocrnis/o tnomafa varirUes— 
»hiteand>TDfnr — and maybecaJdfiedln ipotsoc 
alreaks, e^■en In chlldien, Caldficatioo is almost 
sure to be present In older psUenU. Tbe white 
and yeflow appearantrs were fonnerly thot^t to 
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of this When preserved m alcohol, Ae yellow 
type becomes more yellow, clearer, and harder 
sometimes so hard as to be brittle and ^^saUs ac- 
tory for use Curing takes place also but this is 
thought possibly to be one advantage, that is, o 
have the curing take place before it is used as a 
transplant The white cartilage usually stays 
white and maintains about its origmal consistency 
Fate of preserved carltlage transplants in the tis- 
sues There is undoubtedly reaction around these 
transplants that, in many instances, result m 

complete solution of the graft They do no ® ^ 

any mfection well, as a rule, but have healed m 
satisfactorily following dramage from the '^ou 
in several mstances The experimental implanta- 
tion of pieces in animals or in the abdominal wall 
of patients is not comparable to the clinical u 
because these beds are, undoubtedly , better than 
those about the nose and face where the matenal 
IS usuaUy needed Because of the uniform good 
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results at least of retention of the transplant in 
soft abdommal wall pockets, it is apparent that 
the best DoVsible bed should be obtained m the 
face, and^that the wound edges should be closed 

^'H“an%Sy 'pi'or bed is known to be present 
to reemve the transplant it may be of some ad- 
vance to store It temporarily in Ae abdommal 
walUnd use it after it has become firm m its new 

'"S^tTtransplants of the same P-ce of car- 
tilage have been successfully done, and it is 
thought that many may remain m the tissu^ 
peimfanently However, as stated, it is defim 
Aat absorption Ukes place to some extent m all 
mstances and complete loss may occur by a 
gradual process, without visible reaction, over a 
period of several months This process is not 
always umform and the transplant may appear 

^‘"StmearSaLn The benefits of preserved 
over fresh autogenous cartilage may be as follows 
(i) no operation on chest of patient, (2) a large 
amount IS available, (3) patterns can be made 
^re easily (4) probably not as apt to curve and 
distort tissue (S) may be used as a temporary 
prosthesis either intentionally or as a nec^ity 
^e objectionable features are (i) it is not vety 
esthetic, especially if race or color is off or if there 
has been some disease m the donor patient (2) it 
IS not as resistant to mfection, (3) ^ may be com- 
pletely absorbed without infection, (4) it needs an 
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nnedaUv (ood bed « Itbcnt teasloo od the vouDd 
(3) If It betomw too hud, Im^fularitia csimot 
euSv be tiunmed tabcnUmeouih (6)lfoaebns 
It b probebf) bat to repeat *Itii frnh cartnagr 
The patittU In Fijuia i end » have had pre 
lerved cartilage tramphnla In the nose In nbce for 
aslotig as 3 yean. Otnerairasln whkhlt naabem 
naed are the cheela chin Jaw orWL, forehead de 
feet*, and in the tempoco ma ndlbolar Jorol. 

At thfa time the method b not offered a* a re 
piacetnent for fre*h banogenona transplant* but 
rather a* a »ccond choice fubatituUor aben for 
•ome reaaoo, the fresh hoenofraft t* oot advbable. 
If the caniUge prox-a to remain otii) temponrfly 
a freah transplMt ma\ be pat In If necenorj 
Siuflt pint L-duptd nstol carti/sfr / ant- 
p{ tds m oaed renthicl} by cutting the pattern 
out of the angle of the cartilage Thb vufda 
bending the cartlbgc using tao pieces, or risking 
the use of a tingie piece aompp^ed at the tip. 


1 1 b pc I in through an iodsIoD down the cofumeUa 

(FI* 3) 

Fmk CAfidatt IraatpiamUJ tm etker famj fn 
children who do not have large enougfa costal 
cartUaga to fuppi) good pieca ai>d In an> adnit 
whodoa not want hb chat opetted— a bm a fresh 
cartOage transplant a dc*W, it n tbooghl that 
fresh bomotTainsplant mar be used with practical 
ccrtauit> of suctess. The success of artnage and 
fasm a* free homografts b in coolra<£stbctkn t 
skin which b known not to surriiT pennannith 
(Eigs. 4 md s) 

In using hosnotransplants of cartilage it would 
be desirable to use a parent or near rtlalJie Imt 
thb b probably not pecea^ry 

MtUl pinstkmih cttrinaptrAnspUnli It fmtni 
dulmi M Any kind of cartilage transplant b apt 
t curi and cause deformity aj^ obaemtiens are 
bclof madecD iheuMof a central pin of vilalSimi 
to try to maintain aJIncmeot of the cartOage 



CARCINOMA OF THE BODY OF THE UTERUS 

Experience of the Mayo Clinic for Twenty-Four Years 

JAMES C MASSON, M D , F A C S , and ROBERT O GREGG, M D , 
Rochester, Minnesota 


T he clinical charactenstics of patients 
presenting carcinoma of the utenne 
body have been fairly well estabhshed 
The great majonty of patients fall m 
the postmenopausal group, as pomted out by 
Noms and Dunne, 69 5 per cent, Scheffey and 
Thudium, 52 of 68 patients, and Stacy, 63 3 
per cent 

Maternity and trauma of childbeanng have 
httle or no influence on caremoma of the fundus, 
for Noms and Dunne and others have found a 
high inadence of nulhpanty m patients with this 
mahgnant lesion 

Leiomyomas occur very frequently m uten sub- 
ject to caremomatous change Taylor and MiUen 
found an mcidence of 40 per cent of leiomyomas m 
combmation with caremoma of the fundus, whereas 
other workers have found them shghtly less fre- 
quent — Stacy, 37 per cent. Falls, 35 per cent, 
Noms and Dunne, 34 per cent Falls found car- 
emoma occumng mgs per cent of patients oper- 
ated upon for leiomyomas We have found no 
statistical studies concerning the factor of heredity 
m the genesis of cancer of the fundus 
The possibflity that endoenne dysfunction may 
have some bearmg on the genesis of fundal 
cancer has been suggested by recent studies 
The term, endometrial hyperplasia, has been 
loosely used m the past to designate a non- 
atrophic endometnum m the postmenopausal 
uterus Taylor and MiUen found “endometnal 
hyperplasia” m 15 out of 34 cases of caranoma 
of the corpus uten m which specimens of non- 
cancerous endometnum were available for study 
Of 99 control non-malignant cases m the same age 
group a non-atrophic endometnum was found m 
only II cases In 6 of these cases the patients 
were less than 50 years of age, it occurred m only 
5 of them after the age of 50 and m not a single 
uterus from a woman past 60 years of age 
Payne found the inadence of carcinoma m asso- 
ciation vnth postmenopausal hyperplasia to be 
10 5 per cent Novak and Yui found a smular 
high mcidence of "endometnal hyperplasia” m 
association with cancer of the fundus 


HerreU, m omittmg the older “endometnal 
hyperplasia” from his terminology, and in classi- 
fymg types of endometnum on the basis of 
physiological and pathological vanations m 
the menstrual cycle and concomitant hormone 
changes, has done much to clanfy our conception 
of the endometnum In 50 cases of caremoma of 
the fundus, he found a differentiative endome- 
tnum m only 2 cases Both of these were from 
women m the premenopausal group In the 48 
remammg cases he found a prohferative type of 
endometnum, evidence of estnn effect In 10 
patients with fundal cancer he studied the estnn 
level m the urme and m 8 of these he found 5 or 
more rat umts m a 24 hour sample These obser- 
vations suggest that endoenne imbalance may be 
m some way related to the genesis of fundal can- 
cer, but, until more studies on the madence of 
persistent estrm effect postmenopausally have 
been made, no defimte conclusions may be drawn 

The late age of menopause m these cases found 
by Crossen (3) further suggests a persistent 
ovanan function as bearmg on the causation of 
fundal cancer 

The charactenstic symptoms of fundal cancer 
have been fairly well established The most 
sigmficant symptom is metrorrhagia, which has 
been reported as occumng m from ^ to 95 per 
cent of cases Menorrhagia in patients before the 
menopause, while more often assoaated with 
benign lesions or endoerme disturbance, may 
occur as the only symptom of a malignant lesion 
About one-third of Stacy’s patients m the pre- 
menopausal group had menorrhagia, and half of 
the patients m Scheffey and Thudium’s senes 
who had not reached the menopause had profuse 
penods An abnormal discharge has been found 
m different senes of reported cases m an m- 
cidence of 30 to 60 per cent Pain of the menstrual 
type has been found m 30 to 40 per cent of pa- 
tients, but has not mdicated necessanly an un- 
favorable prognosis 


That the lesion is usually of slow development 
IS evidenced by the long duration of symptoms 
usually reported Scheffey and Thudium found 
From the Division of Surgery The Mayo amic. an average duration of Symptoms of 9 s months 
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loW SURGERY GYNECOLOGY AND OBSTtHRlCS 

T\BLE IL-ICE AT 3rEN-OP\CSE OF PATIENT8 WTITI CASCX\Oi(.\ OF THE njVDUS ANT) OF 
A CONmOL GROOP 



5. Loil of w ri^ t w»* Dot t fettott c^folficut 
ka* o! 4 pouadi oc more ocGirrtne In only 199 
coc», or t-j a per cent of cuo- The tvent^ 
weight Job oI tlda group vu 176 poemdt. 

6. Anenik. In 539 cue* tbe coocntralloD of 

beowglohu) to the bkxxt vu ctetermined ukI of 
these, 54a cue* gave nonml viluei, ond imwtre 
enemV (Prior to 1919 tite Dnre bemog w etootp- 
eter wu need u stwlaid cod ?o per cent or 
lea* vu couriered u indiattve of Since 

9*9 the CeDCo-Sheerd-Senford nhotelometef ha* 
been oaed. Slttce that ttme any hemosiobto level 
]e«i thoQ gttjm per roo caiAc ceawntta* has 
been coD^dend u lodKathe of anemlA.) 

PATBOLOCT or CAlCtPOUA OF TEK BCFDT OF 

nrt UTctwi 

GTad$ c»d edrmi 4/ tai^ns There veie *57 
cue* b which tbe pndent vu prlataHly tmleri 
bet udb which tMhteobgb&lgnd vudete 
fiibed aeconSog to the method « Brtider* on * 
buL* ot 1 to 4. Of these 57 ci*es were efudhed 
b glide I 134 case* were la gride * 31 cues 
werebgndej and 3$ cues were te gnde 4. 

In 467 cues it vu poailble to duaiiy tbe 
growth* u to extent of In tOs cues this 

vu not pcosfbte. In the UDcludden groop we 
hive bcloded iD cues in vhkh the patient vu 
treated b> ndUtloa and b vhkh cfinicaOr a 
stage 4 growth had not been reached, u veU u 
cuesbwhfchoperationhadbeenpcrfocmcd Oar 
SMtem of gr ra t ^d ng iccordiDg to stage co rrapoods 
(airly ckwelT to that oi Schniita and SdunlU 
except that ta stage* t ud 3 we harefaidtided 

TABLE m.— PElCEfTACE AOE DISTWBUTION 
BY EXTENT OF LESION 


only cues b whiA ooemka bad been per 
fonned, wheitu theh- fi-isdficitkm b enlirtJv t 
fflnfcil ooe. 

In stige r we hsve befoded cidy those cues 
b which the growth wu halted to the endcane- 
tnom. In stage > ve have bdoded all tbewe 
dsca b which the musde vw bnded, bcrt b 
which the pentctenl coat bad not been rtatbed. 
Inchided b this groop are leveiil ca*ei b which 
tbe growth bad extended bto the upper pertko 
of tbe cervix but b which the odgm vu cJeaib 
btbefnndm e have placed all cue* b whu 
both ftmdnj and ctTPix were bvoJved and ia 
vbch there vi* a qnestson u to oebb b * 
•epante groop, carcbooa of bndcti ton ccrrit. 
In stage 3 wt nave placed those cases b vhkh the 
camnocu had erteoded to the pedtoBeca with 
or vftboQl ttuchment to ad^cat siro ctm es, u 
Icog u other stnetons were not grtwaly bviM 
bv maUgeamt bisoe. b nage 4 ve have pfsced 
*U cues b vhkh any stnjcture cctiidc the aterot 
itaeil vu bvolved. This bdode* paruaetrimn, 
tnbe*, ovaries, bladder boveL other cootlgacn* 
•tneturts, lymph nodes and (hstant metasUscs. 
b •owe cue* b which both ovary tod fnndos 
were bvolved b the nuGgnant pttxiu it vu tm- 
posaibk to CeU vluch wu the primary site or 
whether ve vert deiJbg with two pnmary tn- 
moc* li the lesko wu apparently primary b 
tbe otenis with secondary cwirian bvotTanent 
the cue wu clurified b stage 4, onkaa tbe cell 
cbancterlsbcs of the two tamers were sufficiently 
TABLE r. — PEBCEirtACX DISTBIBUTION OF 
DURATION Or JfETEOlJLHAOLV BY EXTENT 
OF LEBIDN 
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TABLE V — SYi^IPTOMS OF CARCINOMA OF FUNDUS ACCORDING TO GRADE OF MALIGNANCY* 
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23 1 

j 

1 

IS I 

65 3 1 

48 

0-12 1 

23 

S41 

34 1 

so 6 

1 

IS 

34 

30 6 

ir 

1 

1 

ig 1 

1 

16 

a 8 I 


26 

3 1 

134 

32 1 

16 1 

so 0 

1 

B 


80 

93 3 

101 

7 SA 

30 

Sj 

365 

1 

33 

24 6 

32 

239 

09 

4 S 

3 

31 

■ 

1 

571 

n 

0-10 

'8 1 

74-2 

17 

54 8 

9 

19 

32 I 

4 

12 9 


16 I 

1 

13+ 

10 

4 

3 S 

6 

3 

500 

28 

0-12 

21 

80.0 

28 

80 0 

S 

19 

29 6 

IS 

42 8 

8 

j 22 8 

1 

13 + 

7 


♦A12 recttrrent cases are excluded from this table. 


different to justify a diagnosis of two primary 
mabgnant lesions 

Using the criteria just mentioned, we found m 
our senes the cases falhng into the separate 
stages as follows stage i, 89 cases, stage 2, 217 
cases, stage 3, 77 cases, stage 4, 84 cases, and 265 
unclassified 

Incidence of leiomyomas Leiomyomas occurred 
in 215, or 36 4 per cent, of 590 cases m which 
operation was performed There was no signifi- 
cant difference in percentage of leiomyomas in 
the less or more extensive lesions 

Rdation of age to extent of lesion This is shown 
bnefly in Table III It can be seen that of stage i 
growths 37 per cent occurred m patients less than 
50 years of age, of stage 2, 18 7 per cent, of stage 
3, 19 s per cent, and of stage 4, 24 2 per cent 

Relation of duration of metrorrhagia to extent of 
lesion Since metrorrhagia is the most sigmficant 
symptom of carcinoma of the fundus we have used 
it to designate roughly the duration of symptoms 
for the successive stages of growth This is shown 
in Table IV 

It can be seen that 64 i per cent of the stage i 
group had either no metrorrhagia or it lasted less 
than 6 months, and only 24 6 per cent of patients 
had had this symptom more than 1 year In the 
stage 2 group 48 per cent of patients had had 
no metrorrhagia or it had lasted less than 6 
months, whereas 33 2 per cent had had this 
symptom more than i year In the more ad- 
vanced lesions the percentage of patients havmg 
symptoms for longer penods increases somewhat, 
although not greatly Thus stage 3 growths were 
found with symptoms lastmg more than i year 
1 ° 4S S per cent of cases, and of the stage 4 


growths 38 o per cent had symptoms more than 
I year 

Relation of anemia to extent of lesion Thirty- 
eight and five-tenths per cent of patients with 
stage I lesions were anermc, 27 per cent of those 
with stage 2 lesions, 38 8 per cent of those with 
stage 3 lesions, and 45 per cent of those with 
stage 4 lesions 

Rdation of anemia to leiomyomas Among pa- 
tients on whom operation was performed and for 
whom the level of the blood hemoglobm was de- 
termmed 30 2 per cent of those with leiomyomas 
were found to be anemic, whereas only 18 3 per 
cent of the patients without leiomyomas were 
found to be anemic 

Rdation of menorrhagia to leiomyomas Of 205 
patients m the premenopausal group on whom 
operation was performed, 105 had menorrhagia 
and of these 52 had leiomyomas Thirty-eight 
out of 90 patients with leiomyomas did not have 
menorrhagia, and 53 of 115 patients without 
leiomyomas had menorrhagia 

Relation of symptoms to grade of malignancy 
Table V shows that (i) grade r of mahgnancy 
occurs more commonly before the menopause 
than do the higher grades, (2) metrorrhagia oc- 
curred m 91 per cent of grades i and 2, but m 
only 78 3 per cent of grades 3 and 4, (3) weight 
loss occurred about twice as frequently m grade 
4 lesions as m any other group, and (4) there was 
no significant difference m the incidence of dis- 
charge, anemia, or pam m the lower and higher 
grades of malignancy Actually pain occurred 
shghtly more often m patients with grade i ma- 
hgnancy than m paUents with any of the other 
grades of mahgnancy 
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SimGER\ GV\’ECOLOG\ A.VD OBSTETRICS 


T\nLE \i-nre orERv-m-E iioKTVLm and ft\x \nd ten sur\’t\ \ls according 

TO ST\OC or OROWTlE OF CVRON'OMV OF TIIE BOn\ OF THE UTERUS 



mRvrvAi. 

CtrciKoma ef Uu h«dy ej tie ul 9 ^ A toul d 
734 palioiU caffmog from cuunanu trMng 
prlmanlv lo tbe fuDdu» oi Oie ateroa wts koq 
t thfi NU5T) CEnk from Jiovnjy i 910. to 
December 31 19^ Indtuh-e- Seven buoored 
tiTcnlF-elgbt of thU groop treated, 4 tm- 
treated Five hondrea d^tj-oioe had rargfeaf 
pnxrdorea (with or witfaoat Imdiatwo) e^cu- 
latcd to rHDOTt all or part of the tumor 139 
bad aocQC form of latfiatkn ecduatvely (Tabic VI) 
The boapita] mortality for tbe entire group waa 
tS with 37 foflowing operative prot^urea, 
loUoaing mdbim tbenpy In Fkrore ire have 
graphed tbe cautca f death and the type of pro- 
cednre in each cajc. Fourteen deatfaf were at 
trlbutcd to peritooitia, n t pulmonary embofl. 
Tirenty-etgbt foBowed total abdomhia] hy*- 
terectCBii> 6 foUoired cubtotal abdominal b>'»' 
tcrtctomy and t followed vaginal hvtterectoniT 
The I death fn tne in wmch imdiatioo only 
iroa laed was attributed t corocaiy oedawm- 
Tbe group of 67 caae* in which rmdialkio mu 
lUcd alooe was mode p of cases locally operable 
and of questkoabie opciabflit) W e hare selected 


41 cues frocQ this group in which eu mains dop 
tbe growth wu fmy aovable. bat bccstae of 
aome coopUcitlng otaor iirsdatks) was em- 
ployed Instead of o peTttr\T peocednres. 

Li Table VTI »e mve ibcrwn tbe percentage 0/ 
the ranoQS grades in this group treated by iirihda 
iko and in tbe operali -e grou^ (Indodlng stages 
I and 3) and the s VTtr sarri^ 

According t Unltra Sates life tables, Bureau 
of tbe Census, for tbe rears ipep lo 931 at age 
63 the erpected mortality in tbe foflowing 5 years 
for white females a 14-i per cent. At age 634 fa 
our series of imdlsted patients we ferad 4aj 
per cent dead in the oeit 5 years. Sobtrsetfag 
the 14 8 P«r cent death eepectancy we found 
cy pa cent dead owing probably to cardnuni 
d tbe faodoa. At ago 53, the avmsge age o f our 
patients co whom operatioo wu perfoerned ac 
cording to the Umled States life ubtes only 8.1 
pc cent d white wcanen are opected to die fa 
tbe f flowing 5 years from all caoscs. Sabtaetlng 
tlita 6gure from 00 t 6 ^ per cent dead fa the 

group d paifcnls npoo whom operation wu 
p^onned sre find 18 8 per cent probably dead 
of amcm 
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TABLC -FIVE YEAR SURVIVALS ACCORDING TO GRADE OF IvIALIGNANCV AND STAGE OF 
GROWTH PATIENTS PRIMARILY TREATED AT TOE CLINIC 



Grade i 

Grade a 

Grade 3 

Grade 4 

Totals 

Indeterminate 

Per 


Traced 

AIiax 



1 Traced 

i Ali\e 

1 Traced 

1 Ah\*c 

, Traced 

1 Alue 

, Traced 

1 Ali\ c 

ali\c* 

Stape I 

i 

13 

6 


I 

1 

B 

I ' 

’3 

31 


1 

S3 7 

Stage a 

1 59 

34 

71 

50 1 

8 

8 

B 

! 6 

1 

mm 

83 

: 95 

: 63 

1 

74 3 

SlOEC 3 

B 

I 

16 

8 

9 

3 

5 

3 

! 31 

36 

! 45 

2S 


Stage 4 operated 
on 

8 

3 

6 ! 

B 


1 

B 

0 

34 1 

6 

25 

6 


Stage A radiation 


0 

1 ' 

mm 

B 

0 

B 

1 



39 

3 


Indeterminate 
operated on 

B 

B 

IS 

to 

B 

0 1 

1 

3 1 

3 

< 

13 

13 

Si 

61 4 

Indeterminate 

radiation 

B 

B 

It) 

0 

6 

3 

3 

t 

33 

16 

69 1 

1 

38 

43 1 

Total 

S 7 

1 44 

134 

85 

31 

19 

31 

13 

553 

261 1 

458 1 

564 1 


Per cent alne 

S >ears 

77 a 

63 4 

613 

41 0 

63 6 

S 7 6 



Totiil n%trBCT s year cure — 7 1 1 traced cases — 60 i per cent aluT. 
•Graded -j- mdetcntilnatc 


Although the irradiated group is small, as far 
as could be determined the 2 groups were both 
technically operable, and afford as fair a basis of 
comparison as we were able to get Probably the 
deafJi e\pectancy in the irradiated group is 
higher than given in the United States life tables 
since operation was deemed inadvisable because 
of poor general condition 
In Table ATI! we have grouped the survival 
rates for all traced patients whose lesions were 
graded and divided mto the 4 clinical stages 
There was i hospital death m the stage i, 
grade i group, leaving of the stage i graded pa- 
tients who survived operation only r patient 
djnng V ithm the 5 year period 
In Figure 3, ne have graphed the percentage 
of 5 year salvage of all patients traced for whom 
grading of the tumor nas performed and for whom 
the stage of gronth vas determined It can be 
seen that an earl\ grow Ih implies a slightly better 
prognosis than a loo -grade growth, and that a 
%erv c\tcnsi\e growth indicates a graver prog- 
nosis than does the grade of the tumor alone 
Carcinoma of fundus and cervn There were 
22 patients wath malignant lesions in the group, 
carcinoma of ccr\ i\ and fundus Of these, 6 were 
living 5 or more vears and 4 of 21 traced were 
living 10 vears after radiation or operation 
Operative procedures, wath or wathout irradia- 
tion, were performed on 12, some form of radia- 
tion alone was administered to the 10 remaining 
Carcinoma of fundus and ovar\ Eighteen pa- 
tients had carcinoma of both uterus and ovarv m 
which the pnmar} site was not definite or m 


which the possibility of two pnmary tumors could 
not be excluded Sixteen were treated bj opera- 
tive procedures, 2 were treated wath radiation 
alone Thirteen of the patients on whom opera- 
tion was performed were alive 5 ) ears after the 
operation and of ii patients on w’hom operation 
was performed and who were traced 10 years, 7 
were alive at the end of that period Seven of 
these 18 patients had low grade papiUarj ejst- 
adenoma or grade i carcinoma One of 2 patients 
treated with irradiation survived 5 years 

The single patient mth a fibrosarcoma of the 
ovary complicating a fundal malignant lesion was 
alive 6 jears following total abdominal hyster- 
ectomy with bilateral salpingo-oophorectomv 

Recurrent carcinoma fottou'ing treatment clsc- 
iclicrc Forty-seven patients had had previous 
operation or radiation before coming to the clinic 
Eight lived 5 ) ears or more after treatment here 
Of these 8 sumving patients, onlj i paUenl had 
definite tissue diagnosis of carcinoma here Five 
patients lived more than 10 3 ears, but in not i of 
these was a definite tissue diagnosis established 
One paUent came with a large fecal fistula follow- 
ing irradiaUon and was thought to have a large 
recurrent pelvic cancer, but lived q vears and 
finally died of intestinal obstruction Two other 
pauenls died of carcinoma at the end of 5 and 7 
jears, rcspectivclv 

Total group of probable carcinoma of the fundus 
Adding these latter groups to our pnmanlv 
treated senes we have 790 patients treated and 
traced at the clinic for probable caranoma of tlie 
fundus of the uterus with a 5 vear sah ige of 455 
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SDKGER\ GYNECOLOGY AND OBSTETRICS 



Flf. 1. FnqacDcj ct dcub tn {lAnrtBf 

ol ud/or ndjoloclal tratxxtrt fc« c mlauu a «< tl* 
foKhu ol tW ntma, by otne of deitb tad typt ot tmt 
Dcst Bbcktjw, toul thdecdBilhyitncctaaiy-obibiM 

lised trcL mUcuI tbdaettul b yr tni i Iihtij~ fTr t f ui i-tl i il 
tret, Ttflfitl hytUrectacDy cMted uet, dibutfao tad 
cwrrntfE tnd rvUam. 


paUenti, or sJLq per coiL Omloiog the 47 rccnr 
rent cm wo find a total of 751 iracnl pHmaiy 
caack with 447 anrviving fot a 5 >tax taK*aec ot 
S9 4 per cent 

Tim ialatnci tf Uiamj^as «• Uptons We 
have trued no of 115 patienU 00 wboco opera 
tloB wu perf o rme d tod who had tefaa n r w naa 
cmpCcaUnj cardnoma of the fuDdoa. ThfiteCC 
tbowi the 5 aitd xo year corvinit for the cntiie 
fnnp aod for the terenl lUm. These per 
cralagn compare quite dmllariy with all caaee 
of earaaoma of toe fudni wfth and vftlWwt 
fibrofdi (Fig 3) 

Sarcnta e] ihe mUnu For ctcnperlaoa we have 
•bcnra the roatire namben of cucoma and card- 
niTpy-t aeen at the cfinic in the aame period to- 
gethcr with the 5 jwar tah-age of nrcocna. 


lABLE E\ — rm AXD TEN TEAS »U»a-nAlS 
BY STYOE rO« PATXETTf Q5J WHOU aPE«.4 
TIOM was PCarORitED axo who had 
tEiDirroiiAS ccwucatd.o CAacnrouA of 
the tdkdds 




In Flgore 4 we have ihown the nninerical bd- 

denct c< eitocia aid cardoona of the Iimifei hr 

decado. Below the age of 40 yean aie of 
about equal occuTTence frcan 40 to 49 caidn^ 
!• about ^5 tiira as frequent from 50 to jp 
about 17 times as frtqoent tod from 60 to 69 
about x8 times as frequent Sax cc m dU not 
occur In this series the age of TO. Tberattoof 
uu-un trice of cajonoma to aairtma was 
The s jTar nm-tvals of mmma of the ntmis 

actxadlng to stage of growth are given In TaU: V 

Three pw t init i bad both siVTinrf r rfnnma ijd 
aartoma. Id ead: of these pwtisots the growiir 

had not ert en d ed to the seroca and tB were firing 
at Ihe end of 5 years. One iflcd after 9 j-ean, 
caose nnlmown the i others were Ihrlng at the 
last report 6 and 9 ycira, respcrtfvcfy after op- 
eradcai. 


EVAtCATtOJt 

The age of our group approxlniatcs that re 
ported by othen, as doin the maihal sUte and 
bcidaxe of stcrDIty About $ patlenti were 
poatmeaopanaaJ to s pTOnenopanmL Wc were 
oiable to cm i fir m the obsemtloQ reported by 
Cranen (4) that laensirualkKi persists longer In 
wanen in whom cardBcna of the fandai de* 
vdgai. 

The rdatfvt^ keg duatlce of rrmptocni be- 
fore the appcaianet cf the patknt for tmtiaect 
vaggt*ts that the mallg^t letke b of slow 
grosrth or that r)rTDptcass are doe to other pre 
canceroQS leikns or associated mthciogical coo- 
ditioDS. The grocp with fibcmiU shored xo df 
nificast cfifirrenca In menccihagia p^hi , metin' 
zhagla, or weight loaa Utsa those withoot fibrdds 
bat (fid show a higher pcrtxntage cf patients with 

■ r»Tilfa. 

A nnewhat higher percentage of itsge i 
growths was found below the age ^ 50 years than 
of the mere advanced Itslous. That the stage of 
growth was scxnewhat indicated by the duratkn 
of syraptems Is thenm in the tabie for duntioD 
cf metrorrhagia by stages. In stage i growths 64 
pci cflit had bad symptoms less than 6 motiths, 
whcrcu in stage 4 growths ooiv j6 9 per cent bad 
bad symptesns leas than 6 moDtln 

In craJoalion of prognotb we hare osed both 
the hbtofogical graw usd extent of leslcn. The 
the grade of lesioQ the more Bhely it is to 
be extensrre when first seen. Yleumrbagla oc 
cumd far about 90 per cent cf the grade i tad 1 
cases, and m Icsa th^n 80 per cent ofgrade 3 and 4 
cases In all other tymptocos there waa no tig 
nificast (Merenct according to grade or cxtait 
of lesson. 
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Fig 3 Comparison of $ year survival of patients suffer- 
ing from carcinoma of the body of the uterus according to 
extent of lesion with survival according to grade of malig 
nancj of lesion 

The operative mortality for cancer of the fundus 
15 about four times that for benign lesions The 
mortality rises progressively mth the extent of 
the lesion Many of the deaths occurred in ex- 
tensive cancer, but in this group a small percent- 
age lived many years, apparently cured of their 
malignant lesion Nearly one-third of the deaths 
wore due to pulmonary emboli 

The gross s }ear survival of the priraanlj 
treated group of sg 7 per cent means, deducting 
75 per cent who would be dead within 5 years 
after the age of 56 jears according to the United 
States life tables, that approximatch 32 8 per 
cent died of cancer the next 5 j ears 

The number of patients treated bj irradiation 
alone at the clinic is too small to offer a satis- 
factory basis of comparison with the results of 
operation The 42 cases in which irradiation was 
used but which were technically operable we 
have compared with the cases in which operation 
was performed and in which tlie malignant lesion 
had not extended bevond the uterus This, it 
seems, is as nearly accurate a basis of comparison 
as we could get in our scries Hcymian, at the 
Radiumhemmet m Stockholm, has pointed out 
minv of the difficulties in accurately applyang 
radium to fundal cvinccr Accurate dosage of 
roentgen therapv in the aery obese is impossible 
Phaneiif has calculated that the minimum lethal 
dose for coqnis carcinoma is from 5 to 10 skm 



Fig 4 Distribution by age of patients suffenng from 
carcinoma and from sarcoma of the uterus seen at the 
hlayo Clinic from January i, 1910, to December 31, 1932, 
inclusiv e 

erythema units, and that the difficulties of uni- 
form dosage are great On theoretic grounds 
alone surgical treatment appears the method of 
choice in patients wath good operative nsk 
\\Tiethcr pre-operatu e irradiation combined with 
operation gives better results than operation alone 
will require many years to prove in institutions 
where large numbers of corpus cancers are treated 
In our senes the difference in the 5 and 10 year 
cure after operation with and without irradiation 
is too smill to be of significance 

Whether the stage or grade of growth gives a 
more accurate estimate of prognosis can hirdly be 


TABLE \ — FIX'S YEAR SURX'IX ALS B\ STAGE 
FOR PATIENTS SUFFFRr 4 C FROM SARCOMA 
OF THF UTERUS 



\o ca'ti 

Traced 

sycin 

LwTor 

S jeara 
or more 

Per cent 
of traced 
ca_ es lunnp 
5 3 ears 
or more 

Slapc I 

11 

It 

7 ! 

63 0 

Start 3 

43 1 

43 I 

33 

74 4 

Start j 1 

l5 j 

14 

3 

31 4 

Stare a j 

10 1 

to 

3 

i 30J3 

Uncla^i j 

4 1 

4 

1 

1 5 0 

Toiil 1 

1 ^4 1 

1 s 1 

1 

54 0 
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definitely tuted from oor »ciie»- Of the pitienti 
with it^ ordnoma, 8j 7 per cat wrre elhe 
5 Jtm Uler, regardlew « ^mde, wbereai of the 
paticoU with grade i caromoma 77 * per cent 
were aEve 5 \tara later In comparing grade a 
ma U ff n a m t kflooa wlib those of atj« a the pre^ 
Doth In the stage 1 growths b sDrtUy better than 
in the grade 2 growths. In the t^h^ gradei and 
more ezfaaitr ksaoru, the hl^ier grade cQd not 
girr qmte as aerloos a pragnasa as the more ex 
tenslTe growth. SlgnlfiVant, herwever b the fact 
that of the stage 4 grade 4 cases b wfakh opera 
tkn waa perfanned not a single patient was alive 
5 >Tan bier 


xuiouny 


The hbtona of 907 patients soffcEiDg from 
mjJtrnin t lesktu of the oodr of the nterra seen 
at the hlaro Cfinlc from January i 1910, to 
D«*®hcr 31 1933 bclarive, have bra ro- 
viewed. Eight hundred eighty were treated and 
traced 5 j'ean or more. Seven hundred thirty 
two patlats were seen ptmnrlly at the dime 
with definite cardnoem 01 the body of the utma 
72a were treated. In a sddlrtnml cases there 
waa ctrancma of the bedy and cervix btSoKwe 
thert was caxtlaona of the body of the atom 
and of the ovary asd b i there waa cardsoma of 
the body of the atom and 1 fibrocartoma of the 
ovary Forty-sevoi patients cafferbg from re 
eureot cardnoma after tieatment elsewhere wen 
seen at the dink. Three cases of carcboma and 
fibraarcocts in the some i p e dm en were fouad b 
the aamw period. Eig^t^4o*ir padeots eafienng 
from sarcoma were seen in the tame period 8a a 
wbem. were traced 5 >-eart or more. An aaalratt 
of 73s <~»w of primary cardnoma of the foodus 
has been pres ai tcd m detail 

I The arexage age was 56 i years, 
a Seventy-three patients were sbgk 659 
were married- The avenge number of chOdien 
per married sroman was an 
"3 Two hundred twent>-onc palicnlf were pie 
mcDopaasal, 5 o tKistmcoopaasal The araage 
age at menopause of the postmcoopauEd groop 
waa 30.27 >Tajs, that of cooirol gnwp 499 


ycara 

4. SptPt*wulaU[y (a) Metrorr ha gia was com- 
platrwi of by 660 or 9af per cent Its 

averufc dunlloo was 8 months Cb) An ab- 
rmrTTMl dbduTge was coomUbed of by $02 pa 
tientt, or 68.6 per cent the veiagc It had 
pcisbted 6.4 months (c) ilcuonhagta occurred 
In 119, cr 56 I per emt of a premeDOpamal 
patknts. it had tasted a? 6 taon th s m the 
average, (d) Pam oemrrea b 204 patienti, or 


a--.9 M centjwnistbg on the average for 13 2 
months, (c) Weghtbss occurred b 799 patJnjti, 
or 27 J per cent (Q Of 539 cases b whfch lie 
les-d of blood htrQogkibb was determbed, 199 
were anemic. 

5 Ldomjumas of the Icrui were assodited 
wrlth cardnoma of the fondns b 215 of 390 casei 
fa which opera tkn was perf orm e d , or an iDodencc 
0/ 36.4 per cent 

6 Of 257 cases b which (he histologiod grade 
waa determbed 57 were graded I 134 giaikd i 
3igraded3 and 33 graded 4. 

7 In 467 cases wUdi It waa poadhle to dasdfy 
as to stsgt of growth then were stage i 
iirsUges 77»t*«e3 anda4stage4. 

B RtlaUm $} ijmftffms la aUnl tj Usim, 
Stage I patmts showed metrorrhagia for Ich 
than 6 months b 64 per cent of cases, wheieu 
stage 4 presested metrcrThagia of 6 nvmthi or 
less doratkn b onl} 36.9 pm cent of cases. 

9 ReUiiv^ ^ tym^Ums (0 grads *f Idsn. 
Only 59.6 per cent of grade i lesbni were pest 
meDopousal, wboe&s 62.9 per cent of gnde 4 
leikns occurred b the postmenopoasal groop. 
(b) Kleety>ooe per exist of grade i aj>d gr^ 2 
maligsani lolou showed metrorrhagis whcrcu 
only 7T 3 per cent of grade t tad 4 eardaomas 
shown metrvrhagk. (c) \vdgfal lost oenured 
more fmpxstly b gnde 4 lesloes thaa b tak e* 
l^ed I 2 or t (d) There was ao lignlfinnt 
diflensce b dueml grades u to i&daige 
taenda, or pab. 

/c Sk/vaal (t) The bofptliJ aortiUrr foe aS 
tilled padenU tofierbg frtm pore cardooma of 
the fundus was 38 or 5-12 per cent Foortcai 
deaths were doe to p^tooltis and is to polmo- 
oary emhoE. (b) The c year su rv iva l of 711 
traced patknts sofierbg irom dlstiBct cardacina 
of the fundus waa 423 cases, or 59A per cent The 
10 year inrvlva] ofiso traced pattmls was 132 
or 4S.5 per cat. The 5 year sarrivaJ of all pa 
tkntshaTUg cardnoma of the fnadus Incbdiag 
those with cardnoma of cervix and ovary wu 
564) per cent. Omlttmg the recurrent cases, the 
5 year salvage waa 59.4 per cent (c) The 5 year 
nxmal of 86 traced stage i patlenta was 72 cr 
83.7 per cent of 3 10 traced stage 2 palknti, 
74 3 per cent. 0/ 76 traced stage 3 patimU 6a3 
per cent ana of 49 traced stan 4 patknts cn 
vbcan operation was performed 24.5 per cent 

(d) The 5 year survival of 57 grade i traced pa 
uents waa 77 2 per coit of 34 grade patients, 
64 9 per cent of 31 grade 3 patkais, 61 3 p« 
cent, and of 31 grade 4 patSmla, 4 -9 PO" 

(e) &i of 22 patfcnu with cardnoma of the body 
and also of w eerrii Hved 5 years after treat 
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mcnt (0 Of 47 piticnl'i wiUi recurrent pel\nc 
cnranom'i, probabh nnsing in the bod\ of (he 
uterus, S were living 5 ^e^rs after trc.itmcnt at 
the Miao Clime 

11 rort>-lwo patients \\ho«e lesions were 
tcclinicalh operable but who were irradiated nlonc 
because of their poor general condition ga%c a 5 
^car sah ige of 25, or 50 5 per cent, whereas the 
5 \ car sura i\-al of ill patients w ith stage 1 , 2, or 3 
growths on wlioni operation was performed was 
73 I per cent The lacrage age of the irradiated 
group, howcacr, was 634 \ears, whereas Uic 
aaerage age of the group operated upon was 55 5 
a cars 

12 Tlie occurrence of Iciomjoma with carci- 
noma had little intlucncc on the saanploms or prog- 
nosis in fundal caranoma \nemia v as the single 
factor more common in patients wnth leiomaonia 
than in the rest of tlie group 

13 Eiglita-four patients vith s-ircoma of tlie 
uterus were primarily treated at the Mato Clime 
in this penod Lighta-two of this group were 
traced 5 a cars Of them 45;, or '54 9 per cent, aaere 
liaang at the end of this period The hospital 
mortalita was 2 cases, or 2 4 per cent 

14 In 3 cases there a ere both sarcoma and 
carcinoma in the same specimen Each ease was 
m the stage a classification, and each patient 
bacd more than 5 a cars 
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THE TECHMQUE OF COMBINED DIVISION LIGATION 
AND INJECTION OF THE INCOMPETENT GREAT 
SAPHENOUS VEIN 

LEOVARD k STALk'ER.MJJ tnaWILUAMW HE\'ERD\LE. NLD 
Rodtoccr Muiartott 


T he lifstloQ of vtricoae vriot b oiTt « 
ftCTrpnurtiar nor Ji B«lioQ of the great 
lapbcoon* vdn »Tti. fejcctioo of lu di»- 
ul pixlioo a Br» precttce. It baa beat 
only vitbin tine peat few bowrver. that 

tbeiapy fox wicne veua ba» been cooiulexTd 
t a tiifif toc) Thi» b laijriy doe to tmpxovciDeiit 
of tbe Kkrcahig lolcjdoai cued and better tmikr 
rtioding of the prmdplc* of Dgatioii. Atpxocnt, 
Uptkn of the great nnhenooi c-dn at tl^ Mphnn 
oiemonil (aaction, aepante cQvufoo aad 
Ugatloo of fu higbett LrftmUriei, together with 
etd rio e of * tzoaQ •egment of the trunk 
dliul to the Ugatare a coosklered an 

of oeatment foe varkodUn tn wbkh 
peteocy of the aapbenoo •>-rtem can be 
deTDQonrmttd 

Thb method hu reduced to a minimum the 
remote danger of emboGiaL It hu baeaard the 
eaae of nhaeqtKDt wderodi da« to reduedon ol 
gradtatkcal raotn premrure. The Dumber of 
mbac q oent fnjcctiortt necewary to obfoente 
coenpJet^ the Incompetent ayatea ha» been re 
ducx^ The chief achutage haj been the marked 
rednetioD In the Incideaoe of rec ur renoe by eUmi- 
natken of recanatLdng infi eoces of the na dta 
tumai petuuit by vporate dlTkioo and Ugatko 
of ail tributaiiea which might focm coUateral 
dmiiatkei and by core to eiimhute a blind 
atump of taphenoos -eio which might berone 
eioogated. 

The Importance of there polnU can be better 
ondcirtood by briefly rev ie w in g the anatomy of 
the jpeat ■apheooQS vein in the regfoo of the foaaa 
ovam (Fig t) The great aapbezKUf vwin ends In 
the femoral vein at the foaaa cmhs Just dtrtal to 
Its iunctioo. with the foaoral vein tlwe are three 
comparatbrciy cooxtant tributarks, the super 
dramAra iliac, the tuperflckl epigastric. 
«T>d the snperhcial extrxnai pudendal vehu There 
veins, In a few instsaictSL, mav }ou] directlT the 
femo^ vein At ■ tGghtly more dktai levd two 
comparativeiy Lneoertaot tributaries, the iatcoO 
and media] toper&da] lemcra] vans, join the 
Froa U* Scedw oa Ffrorntm C». Tb U«TO C^K. 


great nphnooi vein. As a rule ho w e v er there 
are not visnaUied In the coorre of dkrectloo of the 
great mphenou vein at the fosm ovaQi. In ap- 
prtsdmalcW to per cent of osn In which lurglcai 
treatment U eJn^oytd a Urge Incompetent rein 
5cfiis the great aapheoens vein at or just £ftal t 
the loam ovalia. This large Incompetent rein 
}cias the Utcral or anterior aspect of the mjJw 
noua vein, Ues ahnoat paralid Uit iflghtl) hten] 
to the taphoKius rdn. and b freqnently diltted 
t a alxe equal to or larger than tiu great aapbe 
nous vein, thoa, it can easOv be mlsUken for the 
latter We have caQed thb vered the acce ta otr 
tapbeooua vdtL, bot It b highly probable that this 
b an locoxspetent lateral ssperhcial ftmoral Tria 
that }oitia the saphcoow vtin at a Iml mere 
prtrel^ than busaal (Fig i) Ha pr a ence can 
be uspected when a group of varicoiidei b aeen 
OQ the lateraJ or aotobr aspect of the thM 
OccajdotuDy an toempetent media] mperfiQa] 
rdn may the aaphaooi vein oo Its anterior 
or media] aspect at or lost eCstaJ to the fewa 
ovmlli. IMten either of Utere npcrficiaJ fanoraJ 
rctoj bpnacst at this site It should be dealtaith 
in the MrTM» fuhtnn IS any other iribatary of the 
great saphenoua (n addition i da usin g eofatloD 
ibculd be injected Into the dotal portiat. 

Our method of combloed dlviskn EfiUon, and 
Injectko of the gzmt saphenous vein b similar In 
many details, to that proposed br otherv Pnoi 
to opera bon, tbe deep vesoos dmlatkai b proved 
adequate the patient b tested for aensitivity to 
the scieroafajg aofntlflo U> be employed, and the 
degree of incompeteocy of the aapheiHWS rein b 
detarmlaed. Early in CTir work »e were carefol 
to locate and the tapbenous vein at the 

fosaa onDs prior to MjemliocL ITib was dene 
with the patimt sundmg and by paJpating the 
hnpultes act in motko alo^ the course of the vein 
by pcTcurelott. ViVn the patient b pfaced la a 
tupuit postdoc sritb the shghtfy rotated ci 
teroaijy thb n^ar y in g b no kaiget acenrate. 
Tterefore, we ba -e found It more aalbfsclorv to 
determine the dte of the fotsa crralb after the 

patknt has been placed oo the operathig table and 
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>1^ j D huu Hoc at tke wjJaJriu* rto omtmDy 
tiTnrd th« foDonl en, npovire Kpam* <fhUoo 
tad bftUcM at tobattriet. 
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Flf. 6, rbmfrfny ol tmp at tbt rmt agdieaoQt do 

t tilt tiptmoftfinn] .^cmftiOEL 

TiMtmiTrfi ai tD f tbc three uppcn»aft tribo- 
tadn ol the great tophenooi rein enter dtberon 
the interior or Utcnl upeetj of the vein It t> now 
poifiblc to iBiCTt the Inda dugw poiterior to the 
prrmmil tUnap ind corcfulh rttfp iwav the tocne 
ireotiT uatoe that turroum^ H, thos rrpoitsg St 
protiniaQyi»iiiMthe{enofilveia(ng 5) TW* 
uidliutei expocore o{ the f u peffid a l Qlu epigu- 
tric, lod prwcodal tribuUria which ire divided 
and ligited lepirately nod Ioivts the proilou] 
ftomp of the gmt tapbenooi vein free of iny 
tribuUrka Occukml^ the exteroal pndcodal 
irterj panes intericrT to the npheccas rdo lod 
nuT be divided In order to expose Mtisficton)> 
the feiooraJ vein 

Bv tnetko 00 the prorlaaJ «tnBp of the 
sanbeoous nn theintcnnrmrficcof thefetnonil 
vein b exposed ■ d tw curved ire placed 

It the sapbenofemonJ ^unctiem (Fig 6) The 
pa.t nphenoos van b then doobiy iW wfth 
dtroenic odgat ntures Joit pi oil ml to thoe 
diBsps. A sinan Uninp of vein b left Jost dbul 


10 the secced tie and themnabder nsniOy 5 to 4 
centimeien in length, b exrised. We hatr oot 
found ft necessary t tranifix this dooblv tlgited 

The dbaJ portion of the vein b nenr poDed bto 
the wtwad a^ the seferwh* sohitlcsib Injeded 
dirteU> lain the Sroneti cd tne Ttio (Hg 7) A 
nrtdle of kuB gauge b used so that whea tesiioq 
CD therein bnleued. the evening b the sail b 
dosed and there b 00 kskage of >f W r n «t nj lofn 
den btn the sumDiKlbg taues. T^voe^H 
trrfffUrd with laBne sobboo and the patkat b 
ash^ to atralo, b order to detect rndeace of 
bietdbg The nperheial fuda b tfmedmated 
be mesns of two or three lotemrptra autnrei of 
pula catgut and the shin b dosed with bter 
ntpted dennal njlores The pstknt b aCowed to 
walk to lieto dbtiibute the sderoiing sobtloti 
throug boQ t tlx ren OQJ channeb, but he b detafaed 
(a the harp Ui fee a period of u mbntes or lacce 
to observe anv untoward rcacnec that might oc 
cur The patient b aOewed to retnm to hb horoe 
and to TTpert t the cHnk tn sobaerpeat da)*! un 
til cbOlCTaticD of the veins rf the lower ertnsnStv 
b completed, hoot cd these patients has expen- 
enerd serious rcadkn fofknrlog thb opend 
procedure 

It has been ou erpeiieflce that fe cur rcpori are 
depeodent, to a great extent, cn the thorenghnex 
with which thb openthn b done. The dunces of 
cure airt In direct proportico to the thorooghDOS 
sod eve with which reseetkn of the saphenens 
vans, togeiher with careful hgalioo of all com 
municatlog branches, b performed. Be feel that 
bmtion of the great sapbeDOOS mo, with separate 
dl-bioQ and ll^tioQ of Its moat prodmaJ trfl* 
taries, b an essential part of treatment for vari 
codda la which b m a np cteacy of the main 
lapfaeooaa trunk out be doDooftrated. 



SIMPLE NON-SPECIFIC ULCER OF THE JEJUNO-ILEUM 

DANIEL R ROBINSON, B S , M D , and WALTER D WISE, M D . F A C S , 

Baltimore, M-irjdand 


A SIMPLE ulcer of tlie small intestine is 
classified as such when it is not due to 
anj of the known etiological agents 
k such as typhoid, dvsenlers', tuber- 
culosis, s^^)hIhs, uremia, gastro-enterostomy, 
trauma, and tumors, a more descriptive term 
perhaps is simple non-specific ulcer This is a 
relatiaely rare condition Only 57 cases, exclud- 
ing the 2 presented here, have been reported, 
chiefly m French, British, and Italian literature 
The first comprehensive re\new of the subject 
was made by Combes in a thesis at Toulouse m 
1897 He stated that the condition vas first de- 
senbed by Matthew-Baillie in 1805, and the 
term simple ulcer was applied by Cruv’eilhier 
Combes desenbed 36 cases, in 7 of which the 
ulcers were in the jejunum and in 12 m the 
ileum Leotta, in 1919, added 13 more cases in 
2 of which the ulcers were in the jejunum and in 
II m the ileum The first recording of any cases 
m this country' was made by Richardson in 1922 
He reported i case of his own and i culled from 
the records of the Massachusetts General Hos- 
pital, the ulcers in both occumng in the jejunum 
Since then other cases in this country have been 
added by Gah, Bigger, Lind, and Brown and 
Pemberton (5) Browm (4) , Babington, Stitch and 
CoUier, and Fellowes have listed cases m the 
Bntish literature, and Moirond in the French 
Of the 57 cases published, m 44 the ulcers were 
m the ileum and in 13 in the jejunum 
Chmcally, the presence of a simple non-specific 
ulcer IS hard to detect In none of the cases re- 
ported was a defimte diagnosis made, a perforated 
ulcer bemg observed at operation or at post- 
mortem In 1936, however. Brown and Pem- 
berton (5) reported 9 cases in which operation 
Was performed at the Mayo Chmc for lesions of 
the small bowel and in which solitary non-per- 
forated ileal ulcers were found This is the first 
report of these ulcers being operated upon before 
perforation occurred 

These ulcers bear a marked resemblance to 
peptic ulcers (6) in that they may cause in- 
testmal hemorrhage (5), have a tendency to 
perforate, and histologically show only acute and 
chronic inflammatory changes 

From the surgical division of the Mercy Hospital BalUmoro^ 
Maryland. 


The clinical picture presented by these ulcers 
IS vaned The ulcers usually occur m adults who 
arc over 20 years of age, the majority of whom 
have reached late middle life They are twice as 
common m males as in females Usually there is 
a history of mild gastro-mtesbnal distress cen- 
tered about the umbilicus or, more rarely, of 
shght intestinal hemorrhage, which may or may 
not be accompanied by other symptoms The 
patient may complain of diarrhea or consLpabon 
for a short time pnor to the onset of the acute 
illness A secondary anemia and occult blood in 
the stool may be present without any additional 
symptoms, while all other chmeal studies prove 
negative (5) As a rule, however, the patient is 
seen because of an acute abdommal condition at 
the time of perforation when he presents symp- 
toms of acute appendiatis, intestmal obstruction, 
strangulated herma, or pentomtis The out- 
standing feature at this time, other than the 
symptoms just mentioned, is that the pain and 
tenderness are most acute around the umbilicus 
Vanous theones as to the cause of these ulcers 
have been presented Gah thinks they are due to 
focal infection, citing his case of a woman who 
had a perforated simple ulcer of the ileum on 
three separate occasions, each time the condition 
being preceded by a furunculosis of the auditory 
canal Brown (4) also inchnes toward the theory 
of focal infection, ating the work of Rosenow on 
the selective affinity of certain strains of strepto- 
cocci for the intestinal tract Stitch and Colher 
favor the theory of vascular obstruction, stating 
that the histological exammation in their case 
showed evidence of endartentis and thrombosis 
in some of the vessels of the subpentoneal coat 
Taylor (18) and Bigger think that trauma may 
play a part in this condition Other authors, as 
Combes, mention its resemblance to peptic ulcer 
The patient observed by us presented evidence 
histologically of two types of mucosa at the site 
of the ulcer, which may point to the part played 
by heterotopic gastric mucosa m the intestmal 
tract Several cases of aberrant gastnc mucosa 
in the jejunum and ileum, not associated with a 
Meckel’s diverticulum, have been reported by 
Kimpton and Crane, Bartdk, Pomdeker, and 
Taylor (17) Taylor’s patient was a 17 months 
old child who died of mtestmal ulceration and 
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hfmorrfaje. TBe •pedmen obtained «t antopty 
ibo»ed okentkn of putnc mocwa fa the Ociiai. 
The patient of Rimptoo tnd Crane wm a 7 ytar 
oU pri fa whom fatuttiucepUoD vai cnoaed d> a 
nodule of giatrlc mucoci fa tte Jejunum How 
eTTT at present, we may tafdy lay tiiat the 
etWof} o< UdscouStloD bu not been estabbabed. 

Tbese nlcera iw Ttrj ^ ff«n * piab«d 
to 1 ctntfajetmL They are ptnicl>cd out in appear 
aoce and terraced, the njucoaa] aWe befag tbe 
iarjer They may or may not be aamwmfed by a 
zone of lodammaton thaoe UsuaQ) the re 
mafader of the bowel li normal, altbocgb more 
than coe nicer ma^ bepmeoL Sdtefa a^ ColOn 
obaerved two abnaUanenui perforatlona In thdr 
patient HUtologicall) all tbow aente and 
chronic faflaroroatofy ch&ngca. These okm ate 
three umes as coemnon fa ibc Deum aa fa the 
JcJuittim. 

\\'bcn brought to the attention of the pbvsktan 
the treatment is uauUr sargkal, the procedure 
var^-faif with the paUK^ogy found inthln t^ 
bdCD^ In patkntj operated npcm In 
dodfag I of oar owit, reaecticn and aruatconoait 
were perfonoe d fa 18 with a tnortafiC) of ai per 
cent Ini; a tlapfa tranarexse dosare waa dene 
with t QKWtalicy of 40 per cent In t cues ex 
dsiao of the nicer ud a traatverse docure were 
osrried cnl, with a oortahtv of 59 per cent In 
case* of dffipie domrt with a «bort-dmit 
fag anftttnraoM tbe mortality sria ttlL In s 
cases onh drainage of tbe peritoneal cavity wu 
employe^ srith 100 per cent nxrtaBly Tbe 
hgorts died are not large enough to warrant 
drawing dehmte ccndoilona, bat where pouible 
tbe proerdnre of airnple dosine with a short 
drcaihng anastotnosls to obrlale poesfhie tulc 
tore of tbe faleaunea, seems to oe the safest 
course In tboae (ostancet fa which the nicer 
cannot be ckwed becaose of sruroandfag mdora 
tfan or other caoaa re a ect l o u and anaxtomoslt 
should be esnpkrt-ed If the perforation b not 
large a simple efasore ma) solhce Is any ev'eot 
tbe sfajpksl proetthire cncnpat&le w th the con 
diikn encountered and the fatsre weli-befag of 
tbe patient ifacmid be done 

cast »E»o*TS 

CUK ITci U K bat koamiCe, tged 1 jremit, 
H Sara t kJtrcT HiT^aJ 00 tsfost qm Sirrae- 
cf pjTTi gai Tcmma of 8 doctb dais' 

Ike TUi pain, tjcb betas » tlw loan s lxto ewo sprori 
(hs bccsiBc pTJfftmsdj aoc* seven and (eo- 

eaSsed The panesl ksd ts wmJUr tts^ tsoeSk aod 
*t^ fopeciirefy befoes »dia— ci These era sot 
rtrjr term sad ere oat sceMtipmd bj oaMsa and 
tk* detied ^ both tme* alrtr nOsa csiWtic 
Estept hr thm vurt* and th* tsrt that ib* kad no 


oai tol w fa aL.tliarstkat 


bowel am emaU ioe cUysprlorta 
kad been perfectly tfl. 

sdmrwfci a, the pstleiU'i (aspeTstart u kb de 
tnes rahmkefa puM od per tnfostf, awl mifraikaB 
tS pee Kihnita. Toe whhe hiood erfl emot a* 7 uo aiik 
«6 ecT erst pc^narekociodeai oQa Tke abdwa as* 
eaoderstrfy dwteockd kb jewtslbirt rijtWbty Tetniei 
atao WSJ pracar tfaoaakMt bit toaal smritH la tk* 
loatr abdorsen to tk* thu and left ^ tke oshk^ TWe 
patkst arnarrd ery ID, rwemtiof h^pocrilfc befa. 

A dagwd* of prrlloAhk, frobsUr doe 1 prrfcaitrd 
Wa» w dneitiailiaii, a* made. The jmdeftt u fat 

lAItli (cr OfBTStlM. 

\ ba wathne bddoe m aiad* and a* Ux aMonn 
a* entered larte aowmt cf dandy ts 
tend. Oo aix J u rarioe, loeo cf ilnaa alxwr j kittet 
fiMD th* ncsl lancdoo ws« Itmd MdH apm ffwW sal 
nw rrr O 1th ptwiic czadata. I tt« ai^ cd (oU m 
the asilmeaeuerk biirder a* wro pa&tOoa, tpjntJ 
■wiely j rrathnetrrs is diaiurts It a* pudird oW 
fe apeesmee, Ith wsso lBdsiaik*i rf th* KOTScndiaf 
*D i>(r« as so n U ce ce od the ccawsca cd any dtvti 
tl cidcTa It a* hspoirfhle to dme tiii* opeakif baesaw rf 
It* MS* awl MnToiadlaf IndoTStloe, ao aboat 4 EidB* of 
th* tosd as nsrcird tad latod ratera nieroahmy 
dace. The af^Miid) a* lewBved peo y h y WtJfally L r um t 
«l aetnabjy mfianB*ODn of th* lensa Th* pstleat had 
stBctay poMsptsshre parkd fceit her t etcriwalST e aid 
{•dst es(D* dos gisdwaby entD th* (eautetfttb day At 
lU« 0<M afUr itsjafasRi, iha pattoU d m k pul aa 
smol MMsfya li of bar hfend, janadice. axal aaarw, aad 
dkd on the wvaieeBtb cW 
‘nklareartkM u klo Msd to be dw (0 the jnewa 
of aa ash's agghtiais ts ih« bloei] The p*tMM of tUi 
TanaobUsfa tS be rrpurud sad d«c»ed b tnantt 
pohflcitkia. Thm aaako qwMk« of tyrkoU k tk* 
caa* (ak powchs agdatiaJLhos Uot u (*■ 

poned on th* fihk poWHapestb hay Lent nhnkatioo 
Icata ere atiD v-tsJLsr all tk* ether teati eranetaliv iw 
lyckdd, and the poatacaicra mndnatfae iknted a* n 
dtaa « typhoid 

Tke hfadeakal taaadaahoe cf th* meeted w* tk«s 
Aosed alcetsiloe tad pexftKshoM Uh acjt aadeknek 
lotanmetory ebaSBea. and rvldeace of ts type* of 

annwB 

Tlw pownneiera aasdaetan *ho«ed ertauh adke 
lioa over the left spper a hrtisnfn Then a* ihoat joo 
eodac crataw ten af uoody laid aiownd th* apiees tneb 
u tskiged, (rbhU, sad ic c tamrd ataa eii js* Irfiict* 
throwahaot to tke nfht loser a b dc ww a tkee wsi lo- 
tDed-ofl of the aveaenlcTy dse 1 tk* 

of lb* peoi ia agJ aid of tka Desm tad bad teen 

Csaa (Takes hwn the mnJ* of tke klercy Itoa- 
p»ul ) \ J , caloctd onde, fed jo yean, u adMted t* 
lb* Umy Uopoal 00 Asrait *0, ou, ceaBpia faw aw 
«eveTrs«ershscdtbk*xbe!rsla*f oa;;*’ detalM Tbe 
iDocai kyan dh liss w* cntcird aimsd tbe asUmn. 
Thcae becajsa meew aev at aol cn acenopaakd by 
tamtam There a* 00 p» rr i o cJ kktory af a»«r*'to- 
tratlMd dMtm* or iDm** oc any sccocni. other ibca rm- 
•Mpadoe Eor d»y» poor I* lke**»wt cf tl*iwneslifla** 
Th* patxsth coaditw oa M ha awsw *» petesnaat, tie 
poke beuai jXawlthrtwty the rectal te^perslan J 
demea Fabnakelt. tod th* r rwfnt i rl m po »“«• 
The ha* Wood ctD coant a* f^fo ah I per ert 
p edyssaeptopodear crib- HMahdoeaes aarirfdjkffiB^ 
oat aad tearkmea* »* mori proMmtaced t* tw nahi 
BpfBT abkaixti Ue a* tnetad fa* tfaoeV and paxrtcMM 
baidkdvwkss 14 boars. 
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OVARIAN LESIONS SIMULATING APPENDICITIS 

CHESTER C GUT iLD »i>d ARMANDO J ROTOVDI MJ) 


I T h« kjM bmi recQffiiited that Ti rfota type* 
of patlxxof^ical coodtUnra of the festafe pel' 
vfc organs moy ihnuUUr apperidkibs mt 
cDroparadirlj’ few artkki fa -e atrcMed the 
frwpreno with which ruptured foflide or loteln 
c\-»u of the oTirfc* prodoce ejTnptomi wfai^ are 
mbtakjn for tbcwe ot appcrwildtis. Many erf iheae 
caies are pimfoig aod acenrate pre-opera live 
dkgnoib No qtxtdoD cao be raised as to the 
wttdoa of mgl^ explca.tIaD If acute appenll 
dds oniAt he ruled oot of coEtilderilioD at the 
cod of a j6- to 4 h-bot]x penod of QloeM, bat in the 
majodtr of w om en with ruptnred /ofEcie or hitefn 
cysts an accorate dUgptwts can be made and 
patltnl ipared an nnwoaairjr Uparotociy a pro- 
cedirre to which manr wocom are now si^jectcd. 

The first recogoltlao of afreoratal beoimhage 
frocn ruptore of graafian foffide <x c a po s Inmoi 
evsta *PP«*n to have been by Nektoo to 1851 
Rofdtamky la 1855 and Pueu hi {85I Acoord- 
log to PharKof the CteratoR pccr' kw i to ia 
&oi dear as to the dhxixicttou b e twee n utn 
abdatnoial hcnorrluM froo these sources sad 
befftorrfaages as t reiut of nrptored extza-oteriiie 
pregoaoCT TbeftequeacrofheoiorThagefcoeatap- 
tnr^ fcf&des or corpora hitca b a rather recent 
obsemtioQ aod Odq m att In 191^ was the first to 
draw attaboa to the fact that e^‘en thoogb ooly 
4 ulhentk cases had been recorded In the lit 
crature op to that date, per cent of femaie 
patients operated opon for acute appexHfrddB had 
SOCK intra-abdotnlnaJ bemarrham oot Iracesblo 
to a ruptored ectopic gestatioc m a nbsemeot 
invfstlgaikio 00 the same sob ject, Hemoann (oond 
a pa bents with cozpas loteum hemorrhage aCDOog 
5^9 female patknts operated opoo for chronic ap- 
peadidtii From 1950 to 036 naore than too 
aathenbe rrne reports ha e &eo cootriiailed to 
the nteratare. Unlike the aurvej which we are 
bout t present, the intrapentooeal bemorrhan 
in iTKitt these pabenU was ao severe that tho 
diagDC*a of ruploied ectopic pregnanej rather 
ih^n appeodlam was tbe more iogial condnsloQ 
In Nor'cmtierol 1936 Manlxade gathered dat* on 
67 patlenb alth raptured graafian folUcies or 
corpora hitea whose rrmptocna were Incorrectlv 
diagnosed before opciabon as aente appeodldta 
rni« LwraU Oacmer at Sb Ao as sad S SobW 

OvVAU theses- OhBM. 


or raptured tnhal pregnancy AH tie* were con- 
firmed by opera aoo and bbtological mTnir,attr«h 

Most erf tbcM reports were incompiete with regard 

to tbe data 00 the menstniil cyde, aj-mptocaatol- 
c*y differential dla^oiis, etc. In view of the 
scant aUentkn which this subject bas reedred b 
mcdkal Qterature and trwrhmj^ U b not at iS 
suTprblog that the pre-operatlve dbgnoas of rap- 
tured fofGide ejat or cocpoi futeom hemorrhage 
b seicictn cade-, and sorac are fab^ diagnosed 
even at operatioD. 

Oar study is based OD a se ri es of 5* co na ccirt i re 
caschlstoriesof patlentiadiclttcd toTarkasmigU 
cal services at Su Bernard s Hospital freru January 
I igyj toDecembef II 1938. AQof thesepadents 
wtreopesaledtrpanwflhthepre-opentfvedlagDO- 
sb of tppqididtii, rithcT aoite luhaeate c hre^ 
or Interval Tbe idstorbs of these pstbsts an re 
vi e w ed In an effort to arrive at coodnlflEi* that 
may be of scene value la the correct diagmsis and 
mamceont of timnar casm lo tbe fatun. Cases 
(o wbkh dzfisdtn appendktal ksfuns wen focad 
at cmer&lke or oe xedaosccffc enunloatiae an 
not mdoded. Abo not Inchtded are those In which 
a pce-operatfre diagonals of sotm Corea of adoexai 
patheiogy was made. Duriis thb (ome period 
tberewereji a4opuientiadmmeii totheboapital, 
of srhid] nmaber 8004 or >3.9 per cent under 
went mn^ sorglcaJ operation Of these 1,417 
cr 08.7 per cent were operated upoa with the ptu- 
opcTadvr diagnosis of acme form cf appeo dia tb. 
Thna we find that the diagootb of appecdldtis 
was the iodlcatioQ for opera don in orerooe-fmrth 
of aO surgical cases. Table I shows that 75 per 
cent of these appear to have been corrcclly dJ- 
agnosed before operation. In the tj per cenC 
wnkh reznalned tho cDognoaij of appeodld 
lls was either obvioualy wrong or highly doaht 
loL 

This paper cuoc e ms an analnb of tbe last 
group shown lo Table L Du ring thb 6-jTar 
period many women were operated cpoct with the 
samepatbotogy faotwithapTenperauN'edla gn o ab 
of ao ovarian liakn ol acme tjpc- We have mode 
DO ttempt to anaJyw tbose cases, as tbe nia)oritr 
of them were dUgaosed as cn-arian ersts It 
may be noted tlal these gs cases re p resented 
3 j per cent of all of tbe women In this scries of 
,417 patknti. 
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irtually pwfdes the niptare of the coqxts loteniq 
or gninaa foI 5 de. jucfi data were obulned from 
QcJy 5 of otir paoroti. Thli, hcpwcvtr doei not 
disprove the poerible r6Je of Indirtet tnoma. 
Rennanner pointed oat that there may be a 
cnmnUtloo U ^luloas rei rasing caosei The aver 
age Interval bet ir euj the tnne of phytkal effort 
a^ the onset of the symptoroa srti about i hours 
In theses Ini thcnipt^ occurred during sleep 
Sp^picms and frtj np With regard to the 
s>-mptofns and sfgni, 17 pattents had only vapie 
complaints suggothT of appemhdtls. la these 
the abdcmhul pain was geuaally hnt fdt low {q 
the abdomen hot It waa of short doradoo or It 
dmppetred and reappeared at Interrali, and fre- 
quently was fell In different keatloeti. In ss 
however the pain was recorded as behw sudden 
In onset, sharp In character first ge n t fsB-eed over 
the abdomen and later kealued In the ngfat kmer 
quadrant In 4 of the bits' the pain ranted to 
tne back, and In i It wai refened to the nrht 
shoulder According to Borras this path of refer 
enoe b due to a compBcated redex procea In the 
s^Tnpathetk pkxaaa with the arc frwn the ad 
nen to the phrenic oerve. Only t weroen coos- 
fdalrted of Uintbg Nsnsea and reidUiig foCbw 
edthepaklfl 5 palioits, In all of whom thepaio 
had lasted more than 3 hours On aoaljring 
thea tymptoeia, they wen found to be present to 
three pitimU in whccn pdvlc bematonas 'were 
discovered at operatloQ The temperature was re- 
corded u noroial b practically ^ 31 bat these 
were genenlly month temperature readings. Rec 
tal temperatures might have shown dlSescnt re 
sufta. Toe pulse rate showed ooly »fWt efendoo, 
and b no case did It exceed 100. The leucocyte 
count showed s definite increase b the great 
majority of palienta, although the leucocylosfa 
was relative rather th«n absolute, as sbon b 
cases b which a differential blood count was made. 
The white Wood count b 9 patients was 6,000 
to lofioo b 8 patients, opoo to icoo b 
7 pallia, 13,000 to 14,000 in patient, 9fioo 
and b 4 potienta, ,000 to *3400 The average 
count was i 500 1 had 64x30 Urinalysis was 
essentially negstlve m all cases 

Unfortnoatefy findings cc rectal and v^gnul 
aainbatlocs were reewded fa the histories 0/ 
only 4 patients b of these patients a doonhy 
fulbesa roggestn-e of an aconnnlatioo of Wood or 
blood dots was fdt In the cal-de-asc. 1 Mginal ex 
ambalkcs on others were done pierkais I ad 
to the boqjlta] but the findbp were not 
recorded, ilost of these cysts are too small to be 
cUagnosed as »°ch by bimanual palpafitw but 
d^nlte oraiiaii tendernm, if clidled ts of vahio 


b the diflereotJatioo of them fnro aprwndldtli. 
Abdominal tenderness was efldted fa ajj failenU, 
the macimuni degree usually hdng somcwtrit 
medial to and below lIcBumey ipobt and nearer 
the symphysis pubis. However the pebt of 
m a ximu m tendemeas b apperKBcltli may be b 
anatvpicalete (0 In 5 patieoU the tcoderoess 
shifted to the upper quadrant. RIgtdftv and nras- 
de spasm were not a constant fading ueiiher 
wai tn creas ed peristalsis on aoscnltatiw of the 
abdosDcn. 

OPDATItl DtTA 

Noofl of these patients hid had a prerloai 
laparotomy perfonned. A right rectos bcidon was 
made fa all cases. Twentr-fw serjeom perform- 
ed the opostlocn One BiTgeoo hid 6 palientr 3 
others fad 5 t»ch 3 fad a etch s had e»4i 
and ic othCT surgeons had each, UnllLe the 
data fa man\ reported cases, free blood was 
fooiKi srfaen the p^loceal cavity was opened fa 
only a pabenU of this series. Thirteen had what 
ml^t be conskteml tnodertle bemorrhafe fa the 
perns. In 14 the Weeding was very ilfot and 
seemed to crane fnam pbiW3tnt area cn the tight 
ovary The left ovurj stm bvcJved b only * 
patioita, althoQfb the rvaptoeu b theae were 
[ocallttd cadrtly cn the r^t tide la 3 other 

E iO observed by ote of os (C C G ) b otbff 
ah, the pab and tendernea were Qitlrtl\ 
n^t knw quadjaat but the ruptured cjft 
fa each was b the left ovary li e an advance m 
etlafactory cxplanatkc for this ptirsArt, Of the 
It padeats wuae histories are reported by Ray 
the rtot ovary wia bvofved la 7 and the Wt 
ovary m 4 . ffe comments cq the predorainance 
of d trodcroesi on the right side even b 

those patients b whom the lesion was located fa 
the lelt ervarv. but he atlempti to mjke no ev 
planatkn of tcis obaervatioQ In ii of oar pa 
tlenls there was DO evidoice of actrve ooibg the 
condition having been d ls co vp c d during the nroc 
css of pelvic rvpforadon after arparenth b- 
oocent eppen dir had been removed. A dear serocs 
or blood-tbged fluid was found b the pelvis b 
ibesc, probsjAy the result ol ruptnres of graalian 
foIUcies. Accordfac to hovak tfa smoont of 
beizK<Tfa^ deTJssa largely on the location of the 
raptiue cd the evst ttroctnrcs b refation to Its 
blood vessels A ruptnre in relsdv^ a ascular 
area produces very little Weeding pfistk reset 
tioo of the hemerrhagfe cyst akue sms done on 
I patients Taeoly-nlDC were treated by rarthl 
oophorectomy and others bv t tal uimalcTs] 
oopbocectemv Two of the Utter were the > pa 
rfwi tw over 40 yean of Simple suture of the 
Mt-eding tUaue eras not 000c. In 40 patients, cr 
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'^6 s per cent, the pathological diagnosis was hem- 
orrhage from corpus luteum cyst Twelve, or 23 5 
per cent, appeared to be ruptured graafian folli- 
cles The excised ovanes showed edema and fibro- 
cystic changes but no true mflammatory reactions 
were found In 2 there was diffuse follicle cyst 
formation None showed histological evidence of 
pregnancy thus disproving Forssner’s contention 
Appendectomy was performed on all patients 
Gross and microscopic evammation of aU of these 
appendices failed to reveal pathological changes 
which appeared suffiaent to produce symptoms 
Inaden tally, m 15 women of the senes normal 
menstruation appeared on the third postoperative 
day All recovered uneventfully 

PHYSIOPATHOLOGICAi ASPECTS 

Physiological rupture of a graafian folhcle and 
the formation of a corpus luteum (ovulation) is 
thought to occur usually between the twelfth and 
mneteenth day before the onset of the penod 
Any disturbance m the process of follicular ripen- 
mg from hormonal, traumatic, or other causes 
may result m a pathological rupture with extrav- 
asation of clear white to yellow coagulated fluid 
and sometunes actual hemorrhage The seventy 
of the symptoms depends to a large extent on the 
amount of mtrapentoneal bleedmg that occurs 
with the rupture In most mstances it is of httle 
consequence The pam that results from it re- 
sembles “gas” pam, it rarely mcapacitates the 
patient and seldom lasts more than 3 hours It 
IS m the exceptional case m which the hemorrhage 
is diffuse, and this symptom can easily be con- 
fused with that of ruptured tubal pregnancy Yet, 
a thorough menstrual history, espeaally m women 
whose catamenia are regular, is helpful m the dif- 
ferential diagnosis Thus, if the symptoms occur 
between the twelfth and the nmeteenth day after 
the last menstruation, they may be due to rupture 
of the graafian folhcle while the more pronounced 
abdommal symptoms which are likely to occur 7 
to 10 days before the onset of the next penod may 
be due to rupture of corpus luteum cysts Pre- 
vious similar attacks are very suggestive but, 
unfortunately, a history of previous attacks is 
also frequent m appendiatis, the disease with 
which it is most often confused The argument, 
therefore, is not so much agamst the removal of 
an innocent appendix, but for the realization of 
the fact that after appendectomy, with or without 
the performance of oophorectomy, the symptoms 
may recur, and if one ovary has already been re- 
moved, the reproductive and endocrme functions 
of the patient are needlessly impaired Con- 
sequently, the opmion that a ruptured corpus 


luteum or graafian folhcle cyst is mvanably a 
surgical problem is not shared by the authors 
It seems questionable to expect that the great 
majonty of these women \^1 be permanently 
benefited by operation If an accurate diagnosis 
IS made and mild attacks recur, endocrme therapy 
may be of value (5) 

SUMMARY 

1 Rupture of folhcle and corpus luteum cysts 
may simulate a surgical condition of the abdomen 
This IS not rare, smce the histones of 52 patients 
whose symptoms were erroneously diagnosed as 
appendicitis have been gathered and studied m a 
6-year penod from a 200 bed hospital 

2 The relation of the time of onset of the symp- 
toms to the menstrual cycle is found to be of 
major diagnostic importance 

3 About one-half of the patients expenenced 
sudden pain m the lower abdomen at (ie onset 
This is a second important diagnostic sign 

4 Vagmal or rectal exammation may be helpful 
in the diagnosis and should always be done 

5 In most of the patients the symptoms ex- 
penenced are mild, can be correctly diagnosed, 
and spontaneous recovery can be expected In 
other patients, the symptoms and chmcal find- 
mgs are more pronounced and may so closely 
simulate appeniatis, tubal pregnancy, or other 
pelvic lesions that surgical exploration is advis- 
able 

6 If operation is performed, every effort 
should be made to conserve the maximum amount 
of o van an tissue 
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PROSTATIC SURGERY 

F or some obscure reason the treatment 
of the obstruction to unnation due to 
disease of the prostate gland has long 
been the subject of hvely controversy It 
arose first between the proponents of opera- 
tion on the one hand and those of catheter- 
ization on the other The former triumphed 
when it proved that m the long run catheter- 
ization had the higher mortahty Then came 
the quarrel between the penneal and the 
suprapubic operators Its echoes were still 
resoundmg when such hardy pioneers as 
Caulk, Davis, Bumpus, and Alcock raised the 
question of transurethral resection, and the 
debate, which is still m progress, became three 
cornered and mcreased in mtensity 

Several factors contnbute to the current 
disagreement as to the selection of the proper 
operation for a given case of prostatism 
Suprapubic prostatectomy is the more widely 
used of the open operations because it is easy 
to perform and carnes almost no nsL of mcon- 


tmence Its high mortahty and long, often 
unpleasantly moist convalescence have been 
potent arguments for the adoption of transure- 
thral resection 

Penneal prostatectomy is diflficult to master 
but has a low mortahty The very real and 
definite danger of urinary mcontmence and 
recto-urethral fistulas which accompany its 
use have prevented its widespread adoption 
and have, to some extent, promoted accept- 
ance of the endoscopic operation It also is 
likely to be followed by a long, damp, malo- 
dorous recovery 

Many instruments and operations for trans- 
urethral removal of the prostate were tned 
and discarded as dangerous and futile in the 
second half of the nmeteenth century, espe- 
cially by Guthne, Civiale, Meraer, Bottini, 
and Wishard Although Young described the 
successful use of his punch as early as 1911, 
he employed it only m contractures of the 
prostate, and it was not until about ten years 
ago that Caulk first succeeded m convincing 
others that prostatic hjqiertrophy was ame- 
nable to operation by endoscopic methods 
Shortly thereafter, some of his early followers 
greatly underestimated the senousness of the 
procedure and reported, very prematurely in- 
deed, that it was so free from nsk that it could 
be done “m the office”, many who were en- 
couraged by such reports were so speedily and 
violently disillusioned by their own experi- 
ences as to abandon it forever 

Another defimte obstacle to the widespread 
adoption of the operation is the fact that its 
successful performance requires a wide expen- 
ence, first with the cystoscope, and later with 
the resectoscope, with an opportumty to begin 
with the smaller glands and, as experience 
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Iflcrwjcs, very grtdutU/ to attack tlie larger 
onei. Opportumtkafortbcacquiallionofiuch 
eipcrittx* arc dlSScult to find. 

HaWt baa alw aerved to prerrnt wider em- 
pfojineot of the tranauretbral optralfotu ITiIa 
ma wtU eajjf tiacd by tbc auigeon who aated, 
“AMiy b It that, Juat when I teamed to do a 
decent prouatcctomj aocoeone had to change 
the niJes?” 

The fact that even a wcH conducted trartt' 
urethral rcaectJcn leavei & certain amoant of 
abnormal tuaue behhtd cannot be denied the 
danger that thb wflj gl^ riae to rectrncot 
obstnictton hu been adN’anced aa a reason for 
abandoning the operatioD In bypertrophy of 
the proatatc Before doing so ooc moat re 
roember that biTienrophy de\-elopa ao iJowfy 
and the a\'ertgc patient b ao oW, that death 
from other unrelated cauies b Gkely to pre 
cede recurrence It la not amlaa to point out 
that the litenture cootalna nuny inttaocea 
of recurrence follcwing enocleaUoc of hyper 
trophlm from patlata who Uvwd uousuall\ 
long after operation 

Another objectaon ad\'tnced partscoUrlv 
b\ Toung b baaed upon tire indDatrovertlble 
fact traniurethraJ reaectwn cannot cure 
a prostatic cancer concealed In a ^ihetoUI of 
benign hjpertrophj whDeenacieatkmorradr- 
cal perineal pfo*tatrctotn> may do ao The 
fact li, as I hasT pointed out, that inch a 
fm.11 number of proftatlc cancers are curable 

anj means at the time of their dboT^TT} — 
one to three per cent— that the lower tnor 
taht) of transurethral resectioo entirely com 
pensates for the lost cures 

It has also been suggested that unnaiy In 
cofltineocc has become so frequent as a result 
of the emphrvment of the transurethral opera 
tioQ as to constitute a windfall for manufac 
turersoffncootlDenccdampaaDdhags. It has 

apparcntl) oot occurred to many who die thii 
fact that the frequent occuirenre of Inconti 


ococe b a rcflectioa upon the operator rather 
than upon the operation. 

Notwithstanding these oonflkling ideas 
ccrtalQ Ucts concerning the merits of the 
transurethral operation are well estabibbed. 
First, the espert can If he cbooso, resect all 
but the moQstrooi eolargementt of the gUnd 
althou^ the resection of the larger ones b 
tedioos for patient and surgeon alit<» and mav 
require multiple stages. 

Second a potent factor in the adoption of 
transurethral resectioo has been its low mor 
tallt) (n akJUftil hands. Dav’b Tlwiffip- 

*» and othm bavT reported large seriei of 
cases with a mortality of one half to one per 
oenL MTiilo it b perfectly true the aver 
age SQjgron cannot adiicve such results, it b 
equal]) true that the roortaht) of two to three 
per cent reported by \oung and Dims afta 
perineal prosutectcasy and that of 54 per 
cent by Hunt after the suprapobfe operation 
cannot be equalled by the avenj^ operator 
NoTrthde**, the ratio of 1355 probaWv 
represents the rebtlve nsk of the three opera 
tions wcD perfonned for proper Indicationi. 

\ third poiat in fawr of the transurethral 
route ts that It requires a relativri) short bov 
pital sta} Thompson having been abb to db- 
mbs two-thirds of bb cases after 5 to 7 dais 
a fair ai-erage for the pre-operaUiT and post 
operative sta) b ten to fourteen da>w. Open 
operation, on the other hand, b Ukd) to re- 
quire four weeks or more of hospftaJiatfon 
althoogh Ksne patients are able to IcaiT 
enrher 

Fourth, the transurethral operation achievrs 
ao enormeus saNmg in discomfort and port 
operative care by elxminatio^ the wet pe 
nod and the need for drmingi. 

Bearing these (acts in mtod, ooe iiia> draw 
up a tentative set of rules, ahni>i subject to 
modification, for the sdection of the proper 
<q>eraUon in a given case of prostatkm 
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The general surgeon should avoid the trans- 
urethral operation entirely unless he has had 
an unusual training, and has a large propor- 
tion of urological patients, since it is as much a 
speaahst’s operation as is trigeminal rhizot- 
omy Whether the general surgeon elects the 
suprapubic or penneal route for open opera- 
tion IS a matter of personal preference al- 
though it must be understood that, while the 
penneal route has a lower mortality, its use by 
surgeons without special training is fraught 
with disturbmg possibilities of incontinence 
and recto-urethral fistulas Undoubtedly the 
best operation for the general surgeon is the 
two stage suprapubic, in which he employs 
a techmque of cystostomy which minimizes 
trauma and allows ample time for full recov- 
ery before he performs a blind mtraurethral 
enucleation and packs the prostatic cavity 
In this way he avoids such pitfaUs as primary 
closure 

Safe guides for the selection of the mdivid- 
ual case are somewhat as follows 

Prostatic fibroses are amenable only to 
transurethral resection, smce they cannot be 
enucleated 

The obstruction of prostatic carcinoma with 
local extension or metastasis is most easily and 
safely reheved by an endoscopic operation 
Localized carcmoma may be cured by radical 
penneal prostatectomy, an operation which 
can be done well by but few surgeons 

Small hypertrophies are best treated by re- 
section although they can be removed, at 
somewhat greater nsk and expense, by the 
open method 

Large hypertrophies are best treated with 
suprapubic prostatectomy except in the hands 
of the expert in the penneum It must be 
remembered that the term “large” is relative 
smce one surgeon may be quite capable of 
removing more than a hundred grams of pro- 
static tissue quickly and safely by the trans- 
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urethral route, while another may exhaust 
both the patient and himself m removmg 
more than ten or fifteen grams of tissue 
Whole this scheme of treatment may arouse 
the objection that it requires referrmg the 
majority of patients to the speciahst, this 
objection is not valid if one considers the wel- 
fare of the patient which is, after all, the 
surgeon’s primary objective 

C D Creevy 

THE PROPER USE OF THE 
TERM "CANCER” 

I T is unfortunate that the term cancer 
should so often be mterpreted m a lirmted 
sense as applying to malignant tumors of 
epithelial ongin only, 1 e carcmoma There is 
need for a defimte term, a smgle word, to 
define the general group of mahgnant neo- 
plasms— carcinoma, sarcoma, endothelioma, 
myeloma, melanoma, etc , collectively— and 
there is none available except “cancer,” which 
ongmally had this broad meanmg The ne- 
cessity for the broad conception of this term 
is proved by its frequent use m that sense m 
the lay and medical press In most foreign 
languages, the word is not used m its limited 
sense 

Synonyms are “malignant tumor,” “mahg- 
nant growth,” “mahgnant neoplasm ” 

The term malignancy is an abstract noun 
meaning “the state or quahty of bemg ma- 
lignant, the tendency to a fatal issue, the 
tendency to go from bad to worse The term 
“malignancy” therefore is one of the quahties 
or charactenstics of cancer and also of a num- 
ber of other diseases There is no authonty 
for usmg it as a concrete noun and a sjmo- 
nym for cancer When improperly used, the 
error should be corrected by substituting the 
term “cancer” or one of its synonyms as given 
above 
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Tbe defixtrt («b*tnct) motniitg of thw 
tmn ’ariQ io xant cun require tbe addition of 
tbe prepootion "of ” u foe InUance In ipeak 
Ingof tbe malignaoc) of a growth orofaitr 
gfren cG*ca« Altbou^ It mar of cotteae be 
conecUy med u an abtUact noun sUmdlog 
alooe, oeverthdcM, tbe omltrioo of the prepo- 
Bllon "of" a apt to lead to error* In con 
structicuL 

Tbe term maltgnaHl dUfoie detignatei an> 
dbeate whkb tends to go from bad to worse 
or wluch tends to a fatal issue It b obvious 
that from the qaanbtatrsT standpoint, the 
tDOtft malignant cUnse therefore b that which 
causes tbe most deaths, that b that 31 as- 
aorleil collecl»n known as 'bean disease.'* 
C&ocer comes second from thb standpoint 
From tbe quahtatWe standpoint cancer can 
often be cored, while maof diseases, as for 
example, tetanus, are almost aiw*)** fatal, and 
laiti) man) dlseasetcsusedealhmareqmcklx 
ih*n cancer as for instance teptk esdocar 
dlfts cir typhus. It b obrkros, therefore that 
tbe term "tnalignant disease is {U-cbosen and 
Improper when used as a syn on y m for cancer 

'Ibe terms carantma and tpiikdioma refer 
eidusbrly to growth* of epithelial origin, 
which are admittedly the most frequent of 
malignant tumor*. Ne%TrthHei*, connective 
tissue tumor* (sansmas) may ocenr In any 
organ or part of tbe bodv and the title of a 
general paper on an\ of these subject* necestl 
Ute* tbe use of the word cancer” or one oi 
its synonyms. Tbe title caconoma of the 
breast eiclode* by inference any connective 
tmne tunwr of the breast, which b osually not 
Intended and fortbennore b both nnnecessary 
and unwbe- 


The terms cardnocna” and "cpjtbdksia 
art best reserred for tbe discualon of the 
hbtoiogicnl type of canetT and nsaaDy had 
best be accompanied by a qualifying prefix or 
adjective as for instance iquasnoas card 
Doma, sdenocarcinoroa,” "lympho-epftlK 
Uoma, etc. In the majority of Instances when 
the word carcinoma alone b used In medka] 
writing without further qatfification the 
meaning would be made dearer 3 the word 
cancer” or one of Ita synonyms wck «ab- 
sbtnled for IL 

Tbe old anatomiei speak of lympk gUnds— 
a term which arose at the time when lymph 
node* were considered as aecretory ocgaai. \t 
the pceaenl time, their true function b known, 
and there b oo kxiger any Justlficadoa for 
casing them ^aodi —a practice whkh leads 
to some confusion. ForlrurtaDce wbn lymph 
itodes of the neck are called "gUnds of the 
neck or "cerdcaJ gtaods, the bis dear 
thinking and !ei> weS InfonDed physldaa is 
often e rro a eo ii sly led to beCeve that metasta 
sb takes jAvx indbeximinatriy to tbe true 
giandoiar straclnres of tbe nedc vhlcfa are the 
parobd salivary gland the submaxSIaiy Sts' 
vary ^aod the BubUngool glaod and the 
thyroid gland. 

IVhQe there b le« coafuiloo as regards the 
lymph node* of tbe axiPie, grofoi, and such 
re^ns, good practice cafls for tbe ose of 
aiQlaiy Ijmph nodes, rather than axfEary 
Ij-mph giands. In mctSjral Journals, the 
elimination of tbe use of the term “gUnds la 
referring to lymph node* would soon correct 
the preaent day tendency which is so widely 
prevalent to commit this error 

Hatxs Jdamx 
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TOHN Homans has long written authoritatively on 
I circulatory diseases of the extremities The ad- 
J vent of his monograph* on the subject, therefore, 
could not fail to arouse interest In contrast with 
other numerous recent publications in this field, his 
volume covers disturbances of aU of the component 
systems of the penpheral circulation, includmg dis- 
eases of the artenes and vems, abnormal artenoven- 
ous commumcations, and obstructions to the lym- 
phatic return The book is weU balanced and well 
wntten It is restrained and scientific m tone and 
thoroughly fulfills the high standard expected of it 

The work is pnmanly intended for the general 
practitioner who is first called upon to recognize and 
treat disorders of the penpheral circulation In the 
section on arterial diseases, therefore, emphasis is 
placed upon diagnostic tests and therapeutic meth- 
ods generally available and requirmg no unusual 
apparatus or equipment On the other hand, the 
critical evaluation of recent contnbutions and the 
descnption and illustration of operative procedures 
should be of interest to the surgeon particularly con- 
cerned with vascular disturbances There is a no- 
table reserve toward certam therapeutic measures 
that contrasts with the enthusiastic reports of other 
wnters In addition to the usual chapters devoted 
to arteriosclerosis and thrombo-angutis obliterans, 
there is an mteresting grouping of the numerous 
diverse, and little understood ischemic conditions 
under the general heading of spastic arterial states, 
with particular attention to their presumed reflex 
ongm and to methods of mterruptmg the patholog- 
ical reflex cycles 

The author speaks with greatest conviction when 
discussing disturbances of the veins, a study to 
which he has made notable contnbutions Con- 
sonant with his earlier views, he is still rather 
restramed in his attitude toward the injection treat- 
ment of varicose vems and considers it, at best, an 
adjuvant to properly placed hgations of the venous 
trunks Surgical excision of varicosities finds wider 
indications than in most current wntings on the sub- 
ject The chapter on thrombophlebitis and pul- 
monary embolism encompasses his extensive obser- 
vations on this phase of vem disease and is, there- 
fore, one of the most valuable in the book 

Case reports and adequate illustrations enhance 
the clarity of the presentation A selected bibliog- 
raphy IS appended to each chapter In general, 
this IS the most satisfying monograph on the subject 
of circulatory diseases that has appeared m recent 
years It should prove of interest and value to all 

Diseascs or the EvreEHmEs B\ John Hominj 
MD NeirYork The Macmillan Co igjg 


who treat these conditions, and this, of course, 
includes almost all who practice medicine or surgery 

Leo M ZnuiEEMAN 


I N the second edition of his book, Blood Groups and 
Blood Transfiision,* Dr Wiener has reviewed the 
recently accumulated knowledge concermng blood 
groups, subgroups, sources of error m blood group- 
ing, the use of preserved blood for transfusion, 
blood transfusion reactions, medicolegal aspects of 
blood groups, and differences m animal blood 
The section on the history of blood transfusion is 
the only division not revised in this new edition 
Particularly valuable is the greatly enlarged chapter 
on blood transfusion reactions wluch includes much 
recently pubhshed matenal not previously available 
outside of current penodicals In his discussion of 
methods the author has given no consideration to the 
simple closed citrate transfusion apparatus which is 
being used successfully m hospitals and large dimes 
The monograph offers in a readily available form 
all the information necessary for the carrying out of 
a complete blood transfusion No hospital labora- 
tory should be without access to this book and it 
can be recommended particularly to those young 
men in our hospitals who are performing the majonty 
of blood transfusions Thomas C Douglass 


T he author of Tumors of the Sktn‘ has been 
deeply interested for years in the study of 
neoplasms and m order to obtain information on 
various phases of the subject he frequently found it 
necessary to consult many sources For this reason 
he felt that there was a need for a single compre- 
hensive and practical volume on the diagnosis and 
treatment of benign and mahgnant tumors of the 
skin 

The book is not a large one but covers the most 
important details of benign and malignant neo- 
plasms of the skin Under benign tumors are dis- 
cussed tumors of connective tissue origin, tumors 
ongmating from muscle or nerve tissue, nevi, and 
other developmental disturbances of the skin, tu- 
mors of infectious ongin, and precancerous condi- 
tions Malignant tumors are treated as carcinomas, 
mahgnant melanomas, sarcomas, and lymphomas 
The volume contains brief but adequate descriptions 
of all of the neoplasms, supplemented with excellent 
photographs, both climcal and microscopic. Treat- 
ment IS adequately given at the end of each subject 


•Blood Gsoitps and Blood Tbaksedsion By Almnder S Wiener 
AD M D ad ed Spnnsfield 111 and Baltimore Md Charles C 
Thomas 1939 

•Tumors or the Skin Benign and Malignant By Joseph Jordan 
£l]er M D Philadelphia Lw Febigcr 1939 


1109 



SDRGni\ 0 \'NEC 0 L 0 G\ AND ODSTETWCS 


mo 


Tbet b an excellent dopier on coteirtoa* mijoy 
ekI ptutk rrpAlr tj lUn tomon wUdi illin^xi in 
deUil T»riow typea cf tndtiom, doarOTts, IndloUkiAi 
ior tlw mrlocf Jkhxb of »Hn yrjfrtn y tbe tech- 
nique uaed fer tbcm. FlniHf thoe'b en •ppnullx 
coa t e infag practice dat oa ndbuoa, ph> utd 
b{cio( 7 ^ In ddiUon tbere ve doMxe uUes and 
doit* wUch are oaeful In detexmlniin tbe prepet 
procedure and doa# to fce emfJcnrtd. 

^IkOe tba aathor diacnwci Ui oa technkto* lo 
tbe Qte of roentxen nn and radioffi In tbe treat 
mcnt of cancer be male* (t pbin tiot nod icaaft* 
max abo be obtained witb dmerent tecnnltraes and 
doaiftl. Ope of tbf fem rrHt i-nm* th^t ran rm matt 
of tbj* exceUent vnik u tbat in aome loo* et* tbe 
do*a(e toffcated max not be exce^re in tbe K«iwt« 
of an experienced operator like tbe anibor but in 
tcM ejpedejjced band* aacb doaacet nuj peoxt to 
be danfcrcna. Tbe a eran pbxridaa aiQ bar* 
dlfficnhx in tmdemaodmf ibe vanoa doaanubtei 
la tbe appendix. WltOe ibm art ondoobtediy readi- 
ly nndi^ood by tbe expert raiSoioKbt It aooid 
•eem best to Intersect aome explanatory text for tba 
benefit of tbe arerifc praetJuoacr 

A rpedal feature of tbe booh In tbe chapter on 
cardnotna, and an excdleot one, ti a aerica of 
doftato* of tconort of nrioiii (ypei aitca and 
locBtkca^ vllb praetkd dttnririon cf tba dtOemu 
Dt e t b oda of Ibertpy vhb± may be toed (oc each 
leiiea. 

Exeyy nb)ect U a ell orfanlted and at the end of 
each dopter li an extesahe blhUo(7«phy Tbe test 
read* itaoothly and the Hhotrati^ are Btuneroos 
and exceEait SeUom does ooe see each Urfe 
atunber of onlformly cbcfca iQatiationi. The 
b kite and btlbla and the antbor and pubhshm 
are tobemoat eamestly confratalated for prod onf 
toefa a fine Tohoae. Eevaxs A. Ouna. 


T FIE present Totnme* of rrsaudlMrefU TUtJ 
/ar<nwri#*«/ Crl/tr Cri^erMcr **d tk AwurUa 
AsikUI »»ftr ti .SIWy rf Cntrr cxaUaiB* 6 papers 
oo thyroid obeaac gtmtijn rerrea* “Taenty hears 
In tba Prerentloa of Goiter He *ay*, "The Ind 
dence of colter amooc the »cbooi ddidren of Cfeae 
Usd In 19x4 was 3 per cat. In thb coeuiranity 
boarrer the prevcnlloo of ^ter and etnedaDy the 
CneraHxed ose of hxhxed atlt had bea baoLly and 
rroeatedly oituaxrd bj toac aell kooa «arceoQa. 
Tbere a as toch a a idapread fear of the ao called 
“daetfen cf (odued salt that ki* than cmo-fiilf of 
tbe borne* In Oereland erei osed it In 936 resnr 
Tcy tboaed tb« total Inadence of foitet to be B j 
per cent. Amcme Ibcae lainf icidh^ *ait reinlarU 
It aa* 7 rpercent •a^ mmewtf thn^e not ntm^ it tall 
tbe Inddarce u 30.7 per cat, or praetkaDy the 
taine as in 9*4 Eiecondnde* **Tbe additioo of ao 
exceedincly tinall amount cf iodioe to oui food (ooe 
part •odium kabda t ten tbemtand part* of lalt) in 

■ m Lrru>jr»<.u Ocma Covmru-a 

uuTvTN ram tnvi v Oarres 

C rwlb*i. 0 <^ TW awtgm J» — I 


cadmk ftfler repOQS prerenls cofto. Tberabno 
bob fox th* old tcad^ that tbe tcaeral a*e cf 
iodine [0 amounU tufEciat to peereni foller mitht 
hare aome Inioricra llecta. I the preracioa cf 
endrmtr ^tcr a prevent adenoma* and toxic ti:i- 
ten, cretin bm and cretinoid type of nbsorTnal tarn. 
tality deaf m tbm cocftnitaj malformatioca and 
many emtes of InlantHbm (n fiib oe a reUtlve lob- 
otnatl dereSc’ptatBL eathasUtiic reportx 

are dva by Enenb e r cer and Uesserli fm Swiiiti 
UniL Other paper* fim hlexkro, FlnUnd, Poland, 
and Kssaia dUcusa oitroc cn lc factor*. 

Tbe 6 papo* In tbe naxt aectkm are coocm ie j 
with thyiirid diics^e in ddJdhowL Tbe fourth $k 
Iknamlalss spopenoQtamor* of tbe thyroid. TV 
fifth KCtlcai b coDCerned with tbe endooine phyd 
olofy of the thyroid. Tbe ifxtb aectioci b rurci^ 
the aevath, medkal, the eighth bat} mnoahim cn 
lodme metabolbm alth important p*pm ^ Cortb, 
kIcCVndon, Pciiin, Litchfieid, a^ \\ebsler the 
ninth section ujuc er ia the vitamins and tbe ihyrdd 
the latb has aevetai experimental pepea tha 
Hevenlb b ctapoeed of 3 paper* oo basal metabol- 
bta. The volume clcac* thapapeico raythenpy 
and one on ccHoid coder 

In ceneni, thb volume ctnulns very vsbubb 
matenal n evrty phase of thyroid physiology aad 
dbaate. Faci. 9 mi. 

CROXI the long eif i alatf e d a Urge asrgtcalme 
^ tia there has ev o lve d tbe prsctlcal booh ca 
ophthalmic fnrgny ^evfery ef llr £yc, by TVIaer 
a^ AMa. No claW b made that U coasutde* an 
erdiaBstlre crestbe cn kD knows technlquea cd 
uethcrU. but tbe Lbori have attempted t pnaent 
in detail the operaiivt procedures vhkh In thdr 
h»iMij hare proved I be mcei rfiettfre. For thb 
reason *000 nther kidy used ferm* d cphthalmlc 
opeTstkn* and technical modifications are otnlrted 
from the text. Smae surt e u at may dbapee with the 
cbosce d cccraticm te some instances but roch db- 
rarity ot tWvs t* unavoidable In text ai pervooal 
m natnre a* the pr esat oe. 

Tbe description d daoTocystectociy 

found la hJeUeib afdely tiilxed book u* bea used 
a* model in descnblDg openirve ttaget. For tbe 
meet part errcratkns are dooribed in a lucid, <x 
plicit and oetaded manner and only occasionally 
does fanguag* b e com e tii&aeotfy involved to 
require a rereadmg. The greatest a**rt of tbe book 
and ita most comroeadabb featars b the coropkl 
and intcHigat rnanno - in Inch t b Okistrated. 
Tbe 396 dneings ee sketched and tba finHhrd 
hy D A J HoftonuBer an artbt who b abo 
grsdnat They are accurate and comprt 
boslbie, and serve t clarify de*cnptie«B which 

ould otberaUe, hy tbdr very nature, be diitcnU 
for the novice to comprehend correctly 

Separat chapters are devoted to ( ) geoer*! 
ccmideritJon { ) preparattoa of the pjatknt (3) 

WtMvi » m tn It Vno Sair U D wd Srain T 
41 >«.MU V IraS M O KM 



RE\r[EWS OF NEW BOOKS 


iiii 


anesthesia, (4) pre-operative preparation, (5) post- 
operatue care, (6) paracentesis, (7) cataract, 
(8) glaucoma, (9) operations on the retina and sclera, 
(10) mtra ocular foreign bodies, (11) operations on 
the cornea, (12) removal of the eye, (13) operations 
on the con]uncti\a, (14) operations on the lids and 
socket, (15) ptosis, (16) muscle operations, (17) 
operations on the tear apparatus 
There have been in the past few acceptable tevt- 
books on ophthalmic surgery wntten in the English 
language Therefore, the present effort is a v elcome 
addition to the ophthalmic surgeon’s library 

William A Nann 

A TEXTBOOK of surgical anatomy mav be either 
pnmanly clinical or anatomical, it may teach 
procedure and merely employ the facts of gross 
anatom\ in supportu e capacitv, or may emphasize 
anatomical structure vhile presenting surgical con 
cepts as general corollaries The Mamtal of Surgical 
Aiialoim' belongs definiteh in the latter category 
The descriptions arc pnmanlv anatomical, arranged 
in the regular order of successive stratification For 
evamplc, in presentation of the surgical anatomy of 
the head, palpable bon\ landmarks arc first dc- 
Ecnbed, next the skin and its regional peculiarities, 
then the subcutaneous tissue and the latter’s 
vascular content, the epicranial aponeurosis, the peri- 
aamal penosteum , the skull , and finalh the brain and 
meninges Appropnately placed arc the comments 
on the surgical importance of each la\ or the mobil 
ity of sebaceous cists, the limitation of hemorrhage 
by the density of the superficial fascia, viability of 
torn flaps as dependent upon richness of blood 
supply, the broad spread of hemorrhagic or purulent 
masses when situated beneath the aponeurosis of 
the cranial muscles, intersutural restriction of similar 
collections when they' he beneath the pencranium, 
the bilaminar structure of cranial bones m relation 
to fractures, the spread of infection from ear and 
mastoid to the venous sinuses, and the anatomically 
advantageous position for sampling the cerebro 
spinal fluid 

The extremities arc similarly treated For exam- 
ple, in the discussion of the upper extremity, the 
muscular and bony prominences are first desenbed, 
then the course of superficial nerves, and the areas 
to vhich pain is referred from thoracic, phrenic or 
subphremc pathology', the scheme of superficial 
venous drainage and the sites of hematoma, the 
course of the artenes a ith points of convenient liga- 
tion, the joints, ligaments, and surrounding muscles 
in relation to the common positions of dislocations, 
the routes of ly mphatic drainage, and the sy'novial 
sheaths vath relation to spreading tendovaginitis 
Of the descnptions of the several serous cavities, 
that of the abdomen may be selected as an example 
The pentoneum is discussed with detailed com- 
mentary on the spread of infections within the sac. 


the natural control of such conditions by the great 
omentum, and the sites for incision in drainage of 
purulent masses The separate portions of the diges- 
tive tube are desenbed fully as they' appear in the 
living patient, in the cadaver, and m roentgeno- 
grams, the lymphatic drainage of each organ is pre- 
sented in relation to malignant involvements, and 
the physiological features affecting resection are 
discussed 

Alore than one-fourth of the 1S7 figures in the 
book are used in either Cunningham’s Manual or 
Cunningham’s Textbook, or in both of these Most 
of the new figures are radiographs, vhich had been 
added in the previous edition and repeated m the 
current one, roentgenograms, m fact, make up al- 
most one-fifth of the total number of figures in the 
volume Some figures on developmental anatomy 
are presented, they are conventionally diagram- 
matic Normal vanation is sparingly handled, there 
are figures only of the modes of termination of the 
biharv and pancreatic ducts, of the degrees of per- 
sistence of the vitello intestinal duct, and of the 
vary'ing relation of the cecum and ascending colon to 
the pentoneum Vascular variations of surgical im- 
portance arc neglected 

Relatively few of the figures are surgical Unlike 
the plan folloncd in a recently revised Amencan 
textbook of surgical anatomy, the Beesly and Johns- 
ton edition does not illustrate successive steps m the 
exposure, repair or excision, and closure of surgically 
important structures Figures which may be regard- 
ed as surgical at all arc fundamentally topographical, 
thex illustrate cistern puncture, sites of alveolar 
abscess, route of approach in malignancy of the 
tongue, lines of incision in the hand and the abdo- 
minal nail, and types of hernial sac 

The volume is very readable and the arrangement 
of its subject matter admirable, it gives the impres- 
sion of completeness and carries an air of quiet 
authontativeness The book is a corpulent octavo 
of more than 700 pages which would fit handily into 
the larger pocket of a mackintosh Barry Anson 

T he text of Professor Clark’s Tissues of the 
Body,’ which is designed to present in modern 
fashion the structural organization of the living 
body, the dy namic bases of human anatomy, opens 
wath a general discussion of cells and tissues A 
concise account of technical methods follows de- 
scribing such procedures as dissection, histological 
technique, reconstruction from senal sections, tissue 
culture, and vital staining A serviceable chapter 
is devoted to the development of tissues in the 
embryo Although form is of first importance to the 
anatomist, no mention is made of the shape of cells 
in layers, so ready is histology' to espouse chemistry 
when Its natural allies are the physical sciences 
In the discussion of connective tissue the account 
is not unlike that found in any one of the Amencan 


and JoimsTOs s Manual of Suboical Anatomy <th e<L 
by John Bruce MB F S (Edm ) and Robert Walmsicy 
■al t) London Oxford Univeraity Press i935>. 


•The Tissues of tue Body, an Introduction 
Anatomy By W E LeGros Clark F R.S Oxford 
XQ3g 
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textbooks o< hliUikior Tbc tratmeu of tb« hoc 
ophAfC U QhunlittUnf tod rim t mrfce 

bk cocc^ fd Iti brad i&lribaUoe vfUiIn Um 
body la cooocctire tiMc Ercr tympli iJwls 
kp<OT7)«iifl«i, od ceatrti aonr ijm lyttem. Sfan/ 
Uily boMol t the ttodnit b tbe proper pUccmtat 
of iDpmdal tod deep {udtl hj-en ta tbe Kbemc of 
npportlax tiisDCi. 

CtnOtfc r wjim ictat tttntkio, ti b rttokrlj 
tbc cuQ In tCEtbookj, tad often In tin kreer cifiud 
tori*. Bcoe on tbe contnry hdetltaltn ttotoe 
leiLfth la matt tbk fuUw tH pbttes tit con 
djoed/ros! cocnptntlretBitonij', taraofiKteTelop- 
Bent, to nixktl ri(nl£ciioce of tM perineum A 
fimpk ccoont of ooffiatioa h foBovtd hy n tp- 
pruul of fettam ontrorertUl In mtare. AH toe 
medttTjq of boor tecbltcctare, tbe ttct<n In- 
flteodof tbt fnlntrinn of cnri^tfoo, ind tit* 
eiUmstt thtpe of bone* t t cel Tt tttentlon. 

Id the lection on tlelettl mnde not onjj b tbt 
itructore of th mj^brO eoet U e mi boCtbrorna 
bttlon of tbe fibriU Into ntmed motck* of vtnont 
form* fstJono flit pennlform, etc. Tb« pbyilofo|^ 
ctl prindptn corernlnx contrtctlan, tbe tttvbik 
vtnatfoa* In motcnttr t]r*tan od retrocrentre 
cfaufc* of huhfr mtraenib, tad the rescaention 
tad reptlr of entncla tttsa ire tUo cSKonied, M*- 
cenl uid cvditc trpa tn metre brledr treticd. 
boDie lort ctojei tre fb e o ptttfaf note, c* for 
extmpk.tbe doaU Inaemtioa of tkektti nniMlt, 
tad. Id tMs viy tre gfree decent tmail tfitenaent. 

Os the cablM of Stood reneb tbe ev conc e pt 
recte£s( owtheGtl frovth tn pretested, ts rt 
tjlo tbcMcosceniiaf th nubbthaeat of emwTool 
Tttcoltr pstterta ad the eode of oinerTttkie of 
IdoodTecM*. Thb b done tltbmt dbreturdinf the 
mor e oottrestloarl mtteritl. Oa the *tit')ect of 


IraphtHc apmilit* the Importtnt tecent sort cm 
direct ofwerrttloa of the UWdj yeiwh b both <fc 
•ciibrd tnd fifored. 

Moew inetBbrtae»tDdthelr|dand*trtdfc.amed, 
fifefffitfctoctGntiywty then sfth contkferitioncf 
tpedtlftatare* the miCTo*copK fcalnm of ^wdi, 
t relit* pot* to mkro^copfc ppetrtace, tl« ttot 
Ofay of lecTeijon, t ctjcrdate cytoknicil ekmenti 
with hbtoktretl tppetrince the embryefoty «f 
tmetloo, to rritte the tdali podtkm i d /ora of 
the (Itndoltr DUJtm t the aitaner of the) enbry 
oolc formttkm. 

To the more coo TcntlontJ dboitnoQ of iht *Hi 
h dded t cnctddcTttioa of flcTD re baet ndtlTtn* 
tSoD la pfcTaenttttoc, htir tnru, tad htir pntk 

The txA me dote* with t teetba oo the thne* 
of the aemm* lyttem. The feaertl tccoott b 
cnEreurd hr a rtacnwloo cf the SSemthtieD cf 
neonl taecntnbsa tnd the erofQtkm of aemot 
orfinlxttloa. Anoplinidonof methodtofttndyii^ 
eiDcrfmcnctl tad et{nt<-aJ outCTlal b tppenckd. 

Footer CUik’* tiettbc b eaerMn* tad ifivm 
bf. It I Ttry ril written tnd the tabjert raiUer 
b judldoatly tekrtrd. Since It U the orl of t 
ibitk tolhoT tbe pre*eauLlon U even, the part* 
alcdy comltted ooe rscoenten none of tbe InlU 
Uef ditjoactloci, brefslarfly cf iretUacnt, odkd 
of intr^lka whkh cbmneritet tht more prefca- 
float astotofiet prodaced under editenUo. 
the optima Damber of tefo r n c et b efrexu Tto 
{Aefomkrocrapfas tn cxreOent 

Tbe bocA cneld net be ated br Indent ( 
Amertcu medical tchcml as tebatltet for bb 
Rpiltr textbook of hbtofcyy but It onld fora 
UfUy Tthiabk ddltio t hi* llbrtrr For tbe 
fradaat In cnedldne It* eiefshira wooid be ms 
peafer Su Ajrwor. 
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PRELIMINARY PROGRAM FOR 1940 CLINICAL CONGRESS 


T he thirtieth annual Chnical Congress of 
the Amencan College of Surgeons will be 
held in Chicago, October 21 to 25, when 
surgeons of this medical center 
present a program of operative chmcs and dem- 
onstrabons covenng all phases of the dmical ac- 
tivities of the five medical schools and forty or 
more participating hospitals Representing as it 
does the mterests of all surgical specialists as well 
as general surgeons, this Chnical Congress, under 
the leadership of a strong and representaUve com- 
mittee, will assure a complete and varied program 
for all those who will attend The five day pro- 
gram will include a presentation of the latest 
advances m diagnostic methods, surgical tech- 
mque and operative procedures, and the alter 
care of the surgical patient A prelimmary s<me - 
ule of the chmcal programs at a number ot we 
hospitals and medical schools, prepared at the 
direction of the committee, appears in the lol- 
lowmg pages Other hospitals that will participa e 
in the Clinical Congress are Children’s Memonal, 
Evangelical, Grant, Hbnois Central, Loret o, 
Municipal Contagious Disease, Ravenswood, 
Shnner’s Hospital for Cnppled Children, Umted 
States Marme Chmcs and demonstrations wiU 
be held on the afternoon of Monday, October 21, 
and the mormngs and afternoons of each of the 
succeedmg four days 

CLINICAL PROGRAM 

The committee is arranging an extensive sched- 
ule of operative chmcs in which the technique o 
a wide vanety of surgical procedures will be dem- 
onstrated in the operating rooms The pr^ram 
is being planned, m so far as possible, so that it 
will also cover related problems in diagnosis, pre- 
and postoperative care, and other speaal aspects 
of the management of the surgical condition under 
consideration 


EXECUTIVE 

John A Wolfer 
Chairman 
Charles B Puestow 
Secretary 
Pred L Adair 
WilhamE Adams 
William J Baker 
Frederic A Besley 
Alexander Bninschwig 
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COMMITTEE 
Warren H Cole 
Vernon C David 
Marshall Davison 
Harry S Cradle 
Michael L Mason 
Oscar E Nadeau 
Enc Oldberg 
Samuel A Sahnger 
Charles F Sawyer 
Kellogg Speed 


A senes of non-operative dimes, demonstra- 
tions, and exhibits is planned m many of the 
larger hospitals for the presentabon of important 
work bemg done m many special fields The pro- 
gram of each hospital and medical school is ar- 
ranged to cover subiects m general surgery, 
obstetnes and gynecology, fractures and other 
traumas, thoracic surgery, neurosurgery, urol- 
ogy, orthopedic surgery, and ophthalmology 
and otolaryngology Presentabons of subjects 
under these classificabons are being so corre- 
lated that the visibng surgeon will have the 
opportunity to devote his time contmuously to 
clinics dealmg with the speaalty m which he is 
most interested The daily chmcal bullebn will 
present the program according to the above clas- 
sificabon in order to facihtate the selecbon of 
clmics which the visibng surgeon desires to at- 
tend The complete detailed clinical program for 
the succeeding day wiU be posted each afternoon 
m the form of buUebns at headquarters m the 
Stevens Hotel and distnbuted m pnnted form 
each morning 

SCIENTTFIC SESSIONS 

The opening saenbfic session of the Chnical 
pngress will be held on Monday evening in the 
ballroom of the Stevens Hotel, when thi Presi- 
dential Meebng and Convocabon ivill be com- 

I nA TlPTt* .1 


III3 


J ° '(b “''■"yvauon iviU be com- 

bined The new officers of the College wiU be 
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mcetinn xi tbe Co&ge, that tix kdxdaJe tbii 
jw win lodade thirty oc more net coofcreDcei 
urmofcd for Silooday Toeadar Wedoesdar uid 
Tl>ctrMr4fteraooiu RirawnwwlMtboriotaafe 


Enaofuiitcd tinj the Initiate* received into fdkrw 
ihip Duttnynfabcd forgeooa from ford^ ccam 
trio will then belntrodnced, following vmefa Dr 
Georje P Mufler of Phlladeiphla, will deBvrr 
tbe prealdciitlal addien. 

S<Mtl6c meellngi will be held oo Tuesday 
Wcdnc*da) and Thotaday m-enino at bead 
quarten, md caatitandlag memben^ the prrfe*. 


2ot^ of natkaial and intcmatloful proenrorooe 
wQl addren the aaemblcd gueiti of Coo gita* . 
Tbe tpeaher* and lubjecta of theae addxeaaes are 
being carefully aelcctcd to aanre contribatkiM 
whim win be of (ntereat to thoae praeddog in 
aH of the tpedal held* of mrgeiy Aa in fonner 
years, aepirate acienlihc meetma are being ar 
ranged for Tuesday and Hjurway evoilng* for 
the presentatkei of papers oa aobfecta of ^wdal 
interest to the ophthahnologists and tbe oto- 
laryngologifts b> sirgeocii woo are ootatandnig 
Istbeiebelda 

Panel dl i cTin t oo i have met with aacfa decided 
n cc esi at the Qtmcal Coogresa and aecdonal 


Thtomyaftemooiu RifcngTTWcdantborioeaare 
co-operadag with tbe College u leaden and col 
labontcn « these paneb and a careful aelectkc 
of topics win cover pertinest nbieou In all field* 
of s ofgqv This pc o gmn will permit moR In* 
fortoal d^acimlm of theae nblects than would 
be permitted in larger raMnl meetlags. The 
pian provides that the amder wd present hu 
sab}ert within a ten-miimle period, coQabontora 
wQl then (Sscuai varvaui pbaies of these topks 
briefly after whfcli geseraJ diacuasloei ^rem the 
floorwUlbeaKcnraged. 

Important featnres of the altemooQ seadocts t 
hcadgoartcTS arc ( ) Symposbim on fractures 
tVK^ traumas ( ) symposhim on cancer 
(3) coof a eo ce 00 gradoate training foc torgo y 

A new featare ^ cnoiideTable mterest to all 
targeocs attenchng the Coogres wfU be a series 
of gtoQp dlnkal OTfcrmcci which art bring ar 
ranged for Friday afternoon Ten special fields 
of suj ' gerj ’ have been sclectrd and a pertbent 
subject of ctnTtnt interest wID be brlefl> uresrnted 
In cadi conference Leader* will then direct dla- 
ensoioct* irem tbe floor and any suTgeon attend- 
ing the meeting wfU be Invited to pr es ent a snedal 
problem with which he is cooermed — tw that la 
related to the tpedal field under dlacnasiorL Rec 
ngninTt anthorttie* will endea -or to answer these 
qnesdocts and o£er as moch bdpfal advice as 
ptnalble. Everyone sbcnld benrft by pmrtkipat 
tag in a cncsolution confereoce of this nature. 


The Board of RcMts plans toprovlde a varied 
•cieatific program for the utto Ofajcal Coograa 
that will app^ to all general suTreocu and also 
offer to thoae interested In tbe mrgtcal spedaldes 
an oppcrttmily to learn of the newer develop- 
ments ta tbdr respective fields. 

QBADUKT* TIUKTXO DT sm nrs v 

The CoUcje program for graduate tratalM ta 
surgery wQl receive spedal attenttan at tieOm- 
grta*. There wiD be a scsskn devoted to a pro- 
gram on this important tablect which tbould 
didc the inCeiest of aO bospitai executives as well 
as targeoca and educators who art concerned with 
the fnlnre standard of surgery m the United ^tes 
andCaneda. AothoritJr* will present a bdef pro- 
gram dealing with vanocs t^^ of edncaiional 
programs, fdlowteg which there will be a general 
dtscinriqp frocQ the floor AD visitors to the Con- 
gress are tavltcd to partkrpale ta these dheos- 
tiom. 

juDicAi Mono* vujva r* 

An enlarged program of surgical motion pic 
ture* sriU be presented at bcadqwt era which wQl 
tadode the latest available film* ce a wide rarietr 
of nbiecti of tatmst to tbe nrfeon. Tbe idted- 
ole srul be arranged *0 ai not to conflicl with 
efther the rllplfil prtyraiD at the bospitah or tb 
sdestific scKkes and wUl iodnde botn sound and 
•Bent, standard and ccto films which have bets 
approved by the CcssmlUee od Mediatl Motke 
ftetorea. 


The twenty-aecced annul Hmpftal Standi rd- 
uatloc CCTifercnce will open the fAnteBl Coegro* 
with a meeting at besdqnaitm ou blooday 
morning at loso aon. OffidaJ annoanemnent ii 
tbe luo approval Usti of the College wfaiefa deal 
with bospf activities will be at this meet 
mg Throughout the week, there wQl be a scries 
of bospitaJ meetiogt with practical danoostra 
tioD. panel dhciisrioDs, and round table confer 
cocts, vith all phases of bospitai admta- 

tstradoD and various pr^lems related to manage- 
ment. ^deocy and edmatioo ta tbe bospitiL 
One hospital amlerence will be devoted eichi 
tfvely t mbjects of vital talcrest to hospital 
eiecntlve* sou membera of governing boards. At 
a Joint lessioD with tbe AmodatloG of Rectwd 
Lforarlins of North America the subject of roetfi- 
<al records wffl reed -e spemiJ coorideralkn frtan 
the standpoint of their r^Dooshlp to the rt ta ka l 
week of tM ph>'iiclan, and the meifleal and 
cal ^jedafiiL There wID be ample of^jortunlty 





PRELIMINARY CLINICAL PROGRAM 
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OBmrmic* Aim OTxtcoLOGY 
A. J KovAXud Q. R Tlni.— 1. Stodlet b koUbvlM 
ud fITtCfbL 

Jum it BLOOVfmt>— 1. DaweAntim 

mrvxo vctioD ildiI Incal or nABkcnast M 

occlr i e t polafec 

S J Brii.mcs--i. Lma b Lbt praatil cfiolc. 

T J Mo«i» — 1. Poeipml hdectwi. 

niAcrnuj axd oiHf.K tiackaa 
n’lUi ur R. Ctnseci, J J Citrim ^ tai C S. Scoku— 
O^wntlr* dlitic. 


Tuaday 

uuEKAL ruionr 

Cau. Mrm— ^ OpcmtWo cBsic Stooadi lad cnfaa. 

Jtxrr R. Hueon— 9 Operuir* dUc PsUonl ucaIk- 
ib for wajot ofisitbcEi 

C.C.OCT— 0 Di7cfiak Sqrftemlprr iUtM btlie d bl w l fc . 

Scvm L Eocx— a. Dtt <fadci UkzrWa uid bfKtfaat 
erf tte faaad 

RinKTCQ n* UcNutT— ra Opentfn efitb- GtJI Ukot 
dcr- n*tzkau|a/ 

E. il mhux— lo Dry cfliA. Bovd otAU ai .fA.if i b tla 
Dnbe^ OLStm CBOEAcUbc tearirt farv roinfaB 
a/ cfamM^Sa b 

J D EooST— 0. Opemliv cad dry efiek. ^rtEcbidv 
oik irufnaeb tb* k(a. 

Jorr fi crDanosannE— to. Opmtfr« dttic- Gostro^ 
taCaiiiHi 


owrmttJ ASD OYTrecoiocrr 

W T Hj -aarntfiirfral oprT»aani 

A. E. Kaviez— a. Cyatniogia] efjotiJaot 
0 TBOftlllC tUlUiUT 

Aktcta Cd^lct ud Dcttuc Umxx— ^ OporUh'o 

dmV, 

VLitcci H. Qoturr aad Fan juterr— to Opsatir* 
fBMr SlieolEkT Injcnek. 


Fu'n J Jnn — o. Dtj cBnlc- DjogcmiiMM U tb 

mk. 

J R. BccsBftDXs— I. Opembo Tbywid, UEuy 


Otsrmici AJft> CTTECDLOCT 
nr»»TTr E Saaan-^ Oyaeoiatk*] operwtimt. 

A. F L\sa— OTOecnufkal opentna. 

mCTUta XXD n r u F* TlAtTKA* 

Gn^a E VrmxAd — i-Optrtih dzzk'Flnceapn*- 
Ike for (flKtu]«l seek of (esw open mia r tk p cf tb 
fenan with btrwmodulkfy pTr rmMMrwctkw of m1 - 
tnbrti Coifin’ tncliuc. 

OWTHDrtMC TOmODlT 

Pnur Lxwn ud StswEV Stsniw-^ Opaatfrt <-*nV 
Durto. H. LxrrmiA ud itafl— p D^cfink. 

OPHTmAUtOLOaT 

J*3aa E Loraotrr tad Wnnuc F Mowcum— 4. 
Opoatkei 

OTWAJITWOOtOOT 

S J rxAAULur— re Opmtn »ad dry etude. 

Jacw Lcncatm—A Oprrthk* tad dry dbde. 

Ttmday 
ocaatt iDionY 
RAOVCftcuiT — 0. CkwTtim dbk 
ilusuuB Tpei— e. CTwft U rt dtek ThTTcU. 
JUuvB Bemua— Opeuh dok. 

cdtmTua Ajn> cmocOLoor 
E XT FacKa 'Yw— p OTwmkckal opmtkcA 
J P Ouamu,— OToocali^kAl epmdnno. 

rvACTUin AKD OTvn tiauxai 
WttiAUi K Crwms tsd Jakxs J Cauaxai— i. 0p«»- 
Titwn 


i/iimiroic TtnouT 

FtAja G. IfotHT i«l BAun Fmaa— 9 Opetwtfaew 
C J BnJaumx— Opmdcai. 

Anava n. CmLET tad ttaS— re I>t 7 dbk. 


TVOKAOC fnXOtlT 
[ caocc nrtn— a. Vry dink. 

K. E. EtmiA*— 1. O i taw in idtak. 

OTO lAX rxocoooT 

[ms* Lmanm— 1. Opwrolrt tad diYchak. 
RjiTacrrB W Emrrr— Operttreo tnd dry cBtlc. 

TTediHSiiay 

acntAi. maexT 


OTOLUtTXOOlOOT 

Ratvq^ W Enwrr— t. Opwrttirw tad dry cktfc. 
Fniay 

orwxAAL ttnoixT 

Lana Rim— p. Dt 7 dnk Ahdoarfotl b rMn ei 
E II W*ijrw*n— o. Oprrttn rBrfc: . RtcoottrwdKa 
bratnat of (wba 

J R. Blvuiuci — OpmtlTt cktk Cutitc nweetke 
(or daodnal tkor 


\ crow L Srwitort — 0 OprrtlkiQt. 

H^aou C \o«ti — 9 Ihy dmk Opertti' t 
head bhiikt. 

BiTT w c Sciiir**— 0 Opmtkot 
Edvaao a Canwiormocrr— 9 Opeith 


owrmia ajoj cntxcoioo 
B "»»»>* n. B»oirr* — 5 Orao co kickaJ opeitti* 
Ft0cxicx E Fauj — 0. OrtMTilofEtl ocertlkeu. 
Aqotwt O uo Cm of epbeporta* b tccu brerrfoo 0 
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Louis Rudolph Ring dystocia constnction 
James E Fitzgerald Heart disease m pregnancy 
David S Hmis Recognition of cephalopelvic dispro- 
portion 

Augusta Webster Vitamin K in pregnancy 
ORTHOPEDIC SURGERY 

Fred Hark and Claude Lambert— 9 Operations 
H Kelikian and Graham A Kernwein— 10 Operations 

OPHTHALMOLOGY 

Saneord R. Gifeord— 9 Operabons 
Edward A Roling — 10 Operations 

OTOLARYNGOLOGY 

Jacob Lieschutz, T C Galloway, and R W Kerwin — 
10 Operabve and dry clinic 

Days to he Announced 

GENITO-URINARY SURGERY 

Harry Culver, Harry C Rolnick, D F Rddnick, and 
L L Veseen Operabons 

RESEARCH AND EDUCATIONAL 
HOSPITALS 

Wednesday 

GENERAL SURGERY 

W H Cole — 9 Th3Toidectomy 
P W Greeley— 9 Plastic surgery 

OBSTETRICS AND GYNECOLOGY 
Frederick H Falls and staff — i Vaginal hysterectomy, 
cesarean secbon 

GENITO-URINARY SURGERY 
C H McKenna — 9 Operabons 

NEUROSURGERY 

Eric Oldberg, Percival Bailey, W A Gustafson, and 
Milton Tinsley — 9 Operabve and dry dime 

Thursday 

GENERAL SURGERY 

Charles B Puestow— g Cholecystectomy 
R B Malcolm — g Radical mastectomy 

ORTHOPEDIC SURGERY 

H B Thomas, F W Hark, C N Lambert, and P H 
Dube — r Hip joint surgery and end results Fracture 
of neck of femur, epiphyseal separabons 

OPHTHALMOLOGY 

Hallard Beard and staff — 9 Operabve and dry dime. 
OTOLARYNGOLOGY 

F L Lederer and staff — g Operabve and dry dime 

HENE.OTIN HOSPITAL 

Wednesday 

GENITO URINARY SURGERY 
C 0 Miller — 9 Neoplasm of the kidneys 

FRACTURES AND OTHER TRAUMAS 

Ralph A Kordenat — 9 Operabons 
John A Graham — 9 Demonstrabon, with lantern shdes 
Fracture of distal end of radius 


ST LUKE’S HOSPITAL 

Tuesday 

GENERAL SURGERY 
W R CuBBiNS— g Operabons 

GezA deTakats — g Operabve dime Lumbar sympathec- 
tomy 

Selim W McArthur — 9 Operabons 
Staff — 9 Dry chmc 

E C Holmblad and R A Jacobson Treatment of 
gas gangrene 

T L Hansen and Dr Jensen Shelf fractures of bbia 
John Ellis Amputabons 

G V Pontius Hypertrophic pylonc stenosis in the 
adult 

GnzA DE Takats and J T Reynolds Indicabons and 
results of sympathectomy in BuergePs disease 
H I Meyer Paget’s disease, osteibs deformans 

OPHTHALMOLOGY 

Elmer Vorisek — 2 Demonstrabon of cases 

Wednesday 

GENERAL SURGERY 

Paul Greeley— 9 Operative chmc Plasbc surgery 
H E Mock— g Operabons 
Staff— 9 Dry chmc 

Selim W McArthur Stomach defonmbes simulabng 
mahgnancy m their x-ray study 
F L McMillan Lesions of the colon 
H E Mock Breast tumors, mahgnancies and granulo- 
mas of the gastro mtesbnal tract, pancreabtis 
H. E Jones Treatment of complete biliary fistulas 
E Lee Strohl. Common duct obstnicbons 
W G Diffenbaugh Autoplasbc operabon for hemial 
repair, stahsbcal report, 

ORTHOPEDIC SURGERY 

Henry B Thomas — 9 Bone changes m conneebon with 
thyroid disease 

Fred W Hark — 9 Bone changes m conneebon mth 
sickle cell anemia. 

Claude N Lambert — 9 Bone tumors 
Harry E Mock, Alvin R Morrow, Charles E Shan- 
non, John L Lindquist, and Donnell C Howe — 10 
Operabve and dry dimes Conservabve beatment of 
fractures of neck of the femur, supracondylar fractures 
of humerus, malumted fractures of the ankle 
John D Ellis — 10 Compression fractures of vertebrae 
usmg Ryerson hyperextension device 
Edwin W Ryerson — i 30 Operabve dime Shelf opera- 
bon at the hip, reconstruebon of hip jomt, osteotomy 
to produce back-knee 

Fremont A Chandler — 2 Operabve chmc Aseptic 
necrosis of head of femur 
Robert E Ritter — 2 30 Arthroplasty 
Harold A Sofield — 3 Discussion of leg lengthemng 
operabons, mdicabons and techmque 
Open forum — 3 30 

Thursday 

OBSTETRICS AND GYNECOLOGY 
Staff — 9 Operabons 

GENITO-URINARY SURGERY 
L E Schmidt and staff — 9 Operabve and dry dime. 



SURGER\ G\AECOLOG\ AND OBSTETRICS 


Ills 


OTHTHALM CFLOOT 

E. \ 1. Dmmntioeafcaja 

Fuxt BUKLCTtod JuresW Cuu —i. DcoKirwtntkvt 
ole»*et. 

Friday 

OTHTHALM OLOO T 

Rkkud O umx— > DcmOQttntkie tt 

Dayj U b* Annanctd 
nAcnrui xxD utHu tkaukas 
IL H UocK and iti/L SLoQ fnctora. 

W K. Cvmarra Abdotnlo^ {■}arl& 

Euc OunAO. Sploal tnlarki. 

Gcxi DC Taeatt. Ca^htiao ted ta arm 
EL Rnucrc C umu t A th tnatax«t of tnctoicL 
Haaou> Somm Fncttrc* of tl> feste^ oeok. 

P W GmmxT nactic npaEr of ratAMu 
T P Gb- ra. lAhffie* tla follo-QKaLtT tncL 
K. r SoudKrv. Id* p*7cbk upact of toJcsM 

OTO LA 1 YlfOOtOCT 

HoAAa IL Lraxi, Waltti TL TnomAUi tad uall— 
Opcntir* ud dijr dmlc- SdftrJkmije thcrrpf Is acnta 
znAAtoldali cod aarte olHli Provti tratoBt for 

pAiji. H. Rouwj*« utd AjLnzi ft VtMnt, J — 
rmnl adaatopy ctitiaJ pnaeoutko of breachUt 
tad ciaau 

MERC\ HOSTITAL 

Dap la ia AaaauMftd 

OCmLLL IVTCUY 

M IfcGvm— g Opentt^c tad diy <£eir Bt&n tncL 
L D Moouzw — 9 Opendrt tad <lr 7 rfhile ‘niTToU 
Woitui PiCKrrt— 9 - Opent^N ud <lry fgnV C^rtitc 

c.TSL,=^ IntfirtaaJ obtlrartlm. 

J ^'QKaTtnd/oaSnxKA^— 9 Teat* for Bwfooctktn 

A. It Vaccbc — 9 Trrtmati of rtricuM rebi tad «k<n. 

omtitu3 An> omcDLOOT 
Hrmairr Sisdtx tad tttS— 9 . Opstth tod dt 7 cllidc 
Vt|b*f faTtlowtoaiT: WattnatOifKicUkia opertboo. 
Utacbota Fotbcrful ependoa for Ttcbtl pbstlc 
tataier ctipanbapby tod pcIaenfTtapoy LtForta 
cmfpodri^ 

OCSCTTtMniXAXT smcixT 

B. EL La^dc*^ ritirWl c^oowtrj to tid In tb* dkf- 
aeafi ot SttmioDOi of aiKtnriCiaa 

VmOCUlOEKT 

HaaoldCVoui — 9 Dr^cfixk PioCrqdhif (nCerrstrbnl 
diic 

OTWinALUOLOOT 

Put Souij* tod I- O. noTTM-ur — 9 OpoBth tod diy 
fB»A- DaBocMtntka of Ttnfied cues of opocucbiw- 

wMtLi- tracbnnddit 

OTOLA tTXGO LOOT 

P it LI r Lxsqxaxm— 9 Dtearbaocnof eqoflTTirbttt. 
r»»t OuinWB— 9 LuTccEtl mtlttnttritt. 
HcuxetNax *— 9 Eadtortf cptrtbm 
G. T JOtDAM — 9 AotDxDT of tht tajpcnl bate. 


anCHAEL REESE HOSPITAL 

iiamday 

onmALftnoEXT 

Jtan PtniirL Cttfro-btallBAl opattkn^ 
ALnxpASn rx»todSizo7Uzi>STXAcmGMU9-f>tt«d- 
Dtl epertboat 

Sun. Opertifn tod drr dlnla OtilfO-tttatlMl »jpay 
ftdamtdStrT 

OIIILIKU AID QTTOOLOOT 
Sufl. Oyat aJo tl ct l cppttfct. 

OlTBOrCMC tnOZXT 
SttfL Dry Jakt. 

TuaUay 

ocmAL loxcnT 

R. B Brm tad Di. T T'lxnuiv. Ooll-btad^ 
opemioet 

M L. PAAnx. CtAtre-lolatlul opotdbet. 

Soil Opendr* tad dry rfinki, GaO-btadder dbexM. 

OnLLIUd AXS OmCOLOQT 
SufL Dry clcdo. 

o i T B or m c «uxauT 
Staff OpomloM. 

D B Levt*teai. Km >QfAt aDtar 
irarf*<siay 
oenua moxiT 
D C Snan ' Hij it AJ tyrratkaa 
S Caooa Bcnk epmimt 
Staff Opmthx aad diy flcin Tbynid a tmi y 
CEmo-oisrAiT tciony 
Staff. Opanth tod diy efiak* 

Thtni y 

OXXUAL imcXAT 

Aims A SrxAiTti aad Smnns SnuiM. Gaatra- 
fadpartwl mntx«* 

IL Ptxurv Nifjifitnl nanakr aaTfiry 
Staff Opa l a ll ra aad diy duaca P n fp f* nl Mcaki 
idiM»i bind tiaaafoaieoB 

oumuca akd otjuxoioot 
Cyaatobfgai opentioea 

KZUXOaCAOXXT 

Atianra Vraaaooflar ^— 9 Dry dmk CmbcUAi tanen 
■9 ebddna 

tnarr- ^ ^oaaTOomcf— Opmlms 
Friday 

mx u. moEKT 
I, ynrjTaifia Qemia eparatioet 
S Gounixo Abdoraaal opmtsea 

OETTTO-rXDlAX trXQIX 
Staff OpmtlT* aad dry ctmfc-a , 

orraonaw: «r* 

SUff Opendoox 

TBOXAOC lUXOIXT 

X B BenvAXtadDx T 'o.o. n 


Uperatwa. 
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CHICAGO MEMORIAL HOSPITAL 
Monday 

GENEILAL SURGERY 

Peter S Clark, Charles J Deueck, Robert A Me- 
lENDY, Bennett R Parker, John Van Prohasea, 
L Weinsiein, Leo M ZnaiERiiAN, and George 
M Landau— 1 Operative and dry clinic 
John Van Peohaska Surgical aspects of carcinoma of am- 
pulla of Vater, enterogenous cysts m mfants 
M L Weinstein Resection of stomach without clamps, 
rectal anesthesia 

Leo 11 ZimiERMAN Essential problems in the surgical 
treatment of mgumal herma 

Bennett R Parker Problems in gall-bladder surgery 

Tuesday 

eractures and other traumas 

T C Browning, Edward L Compere, Arthur H Con- 
ley, Eihle C Duval, C R G Forrester, A H Ma- 
son, Fred M Miu.er, S Perry Rogers, Horace 
Stiuson, and George M Landau— 9 Operative and 
dry chmc 

C R G Forrester Shoulder fractures 
A H Mason Fractures of the scaphoid 
Fred M Miller and T C Browning Fractures of foot 
and anile 

Edward L Compere Yitamm D and calcium m frac 
ture repair 

S Perry Rogers Vitalhum in fractures 
Emile C Duval. Internal semilunar cartilage as a factor 
m mdustnal surg^ 

Horace Stimbon Treatment of fractures of spme 
OPHTHALMOLOGY 

Francis M Crage, Herman P Davidson^ and Glenway 
Nethercut — 2 Operative and dry dime 

OTOLARYNGOLOGY 

Oscar Cleff, Alfred Lewy, Robert Lewy, Tames B 
McBean, Gordon H Scott, and Richard W Wat- 
kins — 2 Operations 

Wednesday 

GENERAL SURGERY 

Medical, surgical, x ray and pathological departments— 2 
Symposia Treatment of pneumoma mth serum and 
sulfapyndme, peptic ulcer 

OBSTETRICS AND GYNECOLOGY 

Harry B W Benaron, James E Fitzgerald, Williau 
F Hewitt, George N Schifp, Beatrice E TVcker, 
and Harry L Meyers — 9 Operative and dry dime 
Harry B W Benaron Presacral block m obstetnes 
George N Schiff Obstetncal analgesia 
James E Fitzcerald Effect of Witamm K m labor 
Beatrice E Tuckbui and Harry L Meyers Manchester 
anterior colporrhaphy and penneorrhaphy 

Thursday 

GENERAL SURGERY 

Cawhi M Epstein — 0 Operative clinic Correction of 
cleft palate, facial plastic 


GENITO-URINARY SURGERY 

Vincent J O'Conoe, John P O’Neil, J William 
Parker, and Kenneth Sokol— g Operative and dry 
clmic 

EVANSTON HOSPITAL 
Tuesday 

GENERAL SURGERY 

W R Parkes, Frederick Christopher, W Kenneth 
Jennings, James M Grier, and J E Kearns- 9 
Operations 

OBSTETRICS AND GYNECOLOGY 
VV C Danforth, R M Grier, Howard J Holloway, 
P H Smith, and C H Galloway— 9 Operations 

GENITO-URINARY SURGERY 
James I Farrell— 9 Operations 

FRACTURES AND OTHER TRAUMAS 
Marcus H Hobart and Dwight F Clark — 9 Opera- 
tions 

ORTHOPEDIC SURGERY 

R C Loneegan— 9 Operations 

THORAaC SURGERY 

Jerome R Head— 9 Operations 

OPHTHALMOLOGY 
G R Soper— 9 Operations 

OTOLARYNGOLOGY 

T C Galloway and H C Ballenger— 9 Operations 

ALBERT MERRITT BILLINGS HOSPITAL 
T uesday 

GENERAL SURGERY 

L R Dragstedt and Huger P Jenkins— 9 Operative 
and dry dime 

Wednesday 

GENITO URINARY SURGERY 

Charles B Huggins — 9 Operative and dry dime 

Thursday 

ORTHOPEDIC SURGERY 

ClyH Hatcher and Dallas B Phemister — 9 Operative 
and dry chmc 

Friday 

GENERAL SURGERY 

Alexander Brunschwio and William E Adams— 9 
Operative and dry chmc 

CHICAGO LYING-IN HOSPITAL 
Thursday 

OBSTETRICS AND GYNECOLOGY 
Fred L Adair and staff— 9 Operations Cesarean sccDon, 
h>sterectomj, etc Drychmes Manikin demonstration, 
delivery room techmque, etc 





lira 


SUtGER\ GYNFCOLOG\ AND OBSTETRICS 


PRESB\TERIAN HOSPITAL 

Tu€tday 

OBJTtTUC* ASK OTJflCDLOOT 
N SnoAT ItEAJctT EoikUB Auxir Fra) O Puin 
n. trr BfnTOf aad E. Ravtta— 9. Opnmth 

ud dij dmic. 

n tdnndaj 
axmAL itncuT 

\cx3n^ C. D TiD, Ertxoog Srra), Rmr A Om 
■xuiur Enrt ^ lltLLra, Cau B D tb, Aiun 
H. Mcorrocr m T ud R XL Ortam— 9. Opmtn 
aad di7 ^nk. 

Tkitridaj 

CrSTTO-riDCAAT rcxouT 
IIeu X L RuTKUu, Ro*m Q. Hcurr Koun J 
H cm- tDd Jum W UEnicn— -9. Op«ul aW 

dry i^rnLr 


WESLEY UEMORIAL HOSPITAL 
Tuadsy 

cmxu. tCXQIXT 

R. W McS EAI.T— ^ Opantfv* tad dry cSsic. 

QUILIEIO AJfll OnreCOLOOT 
B. ILns— 9. Opendrt tad dij rtM^ 
OXmO-UULUtT ffUlOZKT 
VxraaD LxxraLUCt— 9. Opantlvt tad diy cSak. 

oiiBomjc ttmuEiT 
Pnur n. Kranaco — ^ Opoottr* ttd diy 
TBOLiCK rntf2n.T 

Ctti-O. Lumx— -9. OpcnlK taddi7di>lc. 
oranuiaouraT 

UaxiAv A XLUJI--9. Opetdrt ud dry cQalc 


ilT SINAI HOSPITAL 
Fridty 

antTWAX. mocKT 
A Wnut— 9 Kn type at batlopfaMj 
L Ouox— 9. Owcttire efiak. 

L. Sanma» tad taB—9 Ht ra kpk ttj r 
A Btucv tod 8. toncw p. 6«/vw)' at tkt ceko. 
R. Grmuji-^ Ptwek t oneij «d tk« aott. 

J LmCB i m — 9. tadoKBpT 
fam ABOX— 9. OnJ |qi |U 7 
J U. Uou— 9 T^TnucUB^ 

OHItlUd AXS OtTECOLOOT 
A E. Hufra tad Loco Rew^v. Oyate n fa t kat efwEt 
tk«k 

A F List. Vtdatl h^Kanctattr 
IL Bos tm, C. Nrwrcrxoxx, tad A. H. Gonnxe Ob- 
Ittlrktl efank. 

aDtm>-c»i3iA*r m(iEXT 
n. C. Rfluoa— 9 Opottkoa 

OKXnOPKDIC raXOEfT 
C L. Jtcon tad Leo Unm— 9. Opoitkat. 

OTO Ul TVOO LOOT 
S. Motwm— 9. Opentket. 

ST JIARY OF NA2ARETn HOSPITAL 

£>ii7> la kt A MMouMtd 

aEJTEKAL ruxonT 

r:>YT»fTT IL MoxuxK, A SAarctoaxi, L WAtnain, 
«»tl T H mn i T Optndn cftrtk, 

T LttxiTtCD. Opotm cXalc Ptndsrtl taeilha^ 
ourmio Axo otxecoioot 
XL PmAXtEL OptnOoci 

oaiH O fu Jic totou 
L. CiAjA Opmtket. 

OTOLA TXCOLOOT 
F PtauJA tM Otalofictl opotlKtit. 


OTO LAX TTOOtOOT 

TaoxAt P 0‘ C cwca— 9. Opatlha tad dry dmk. 

KORWEGIAN AMERICAN HOSPITAL 
Tkwnday 
Cpm.AL nrxCEXT 

j U A iron a— » Potuiiatth ialmtxna oedl- 

0 B. F CUT— 9 ja. StTfkd p tpk tuy cd tB* tliTnU. 
A XL JCBBt— 9’^ Setafinddi tx (caml t tnw/ 

1 K. OavetJt— a Ttckxlqx* ef t Xyi i id e Uu aj 
f EL Fottux— a. Tlaa qa u oB b ■rT**^^^** 

J V Fdvux, Jl— ya. Tn-tfenxirt tad potUfw 
dTv can ed LU dr^rcad ptlksL 

VtxxAM)— re “jck trcia tadarak] caaai 

XLCertxU— ax Inaaaditta tTvmrnt cd tbdsoiail 

kkria. 

W foBOCai — CtrdseoB at tW i to c ttA 
F aI Naotaxf— u Trettxst cd Ktlp lahiria 
XL E. lj.iriattx i»— 70 Ttdsdqot at elxieajalac 
taaj 

J V Fereux, St.— fi. Ctidaeot od tXa biut. 

onmxics axd otxxcdioot 
B. W R ii i i nt — 9- ladkttkot for catRta taetkb 
P F SvnTD— Difltmlitl dltfacak td ttslae toman. 


IXACTUXXl AJID orm TXAUKAl 

Stad pin fattkn at frtettret ed ardi 


OTO LAXTX OOLOCT 

XL A Olatt — 9. CoDlreJ cd bdoanbaft ft taadlkctmT 
J n TTttrrn — 9 ja. DtnfCT ta BMledd lakctka. 

MOTHER CABRINI MEMORIAL HOSPITAL 
n«dacii£>> 

OIMIXAL tOXOEXT 

A Cnnov tad ftaO — 9 AbdmaktJ opmUoat 
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PASSAV/\NT MEaiORIAL HOSPITAL 
Thursday 

CENERAL SURGERY 

fOHN A WoLFEK and assoaatcs— 9 Tumor clinic 
FeA'IK Queen The surgeon and pathologist as a diag- 
nostic team, i c , the decision for and conduct of the 
biops), with illustrative cases 
Earl Bartu Preliminaries that must not be forgotten 
prior to beginning a ra> therapj 
H E Davus The selection of tumor cases and t ray as 
radium therapj 

Henry Jaffe Hon much radiation therapy should 
mahgnant tumors rcceiac? Hon should it be admin 
istered’ 

Pred Merrifield Surgical results nith intra-oral 
cancers 

J M Greene Useful aids in the differential diagnosis of 
tumors of tlie neck 

John Mohardt Our results nith cancer of the breast 
E Jf Surra, Jr Results nith treatment of unusual 
cutaneous tumors 

John Delth Cancer of the larj na 
L L Vesees The treatment of cancer of the male 
gemtalia 

George Gardner The treatment of cancer of the female 
gemtalia 

Herman Cuor The psj cliiatnst's part in a tumor clinic, 
illustrate e cases 

Earl Barth Tour of radiation therapj department of 
Northnestem Unecrsitj Afcdical School 

Days to Be Announced 

general surgery 

J R. BncnBiNmER. Presentation of cases illustrating gas 
tne and thjrroid surgery 

StntN-ER L Koch, Michael L Mason, and HanaTiY 
Allen Problems in surgery of the hand. 

OBSTETRICS AND GY'NECOLOGY 

Arthur H Citrtis, Geopce H Gardner and associates 
Integration of nener anatomical studies with clinical 
gynccologj 

David Hhlis and associates Presentation of obstetrical 
problems 

ORTHOPEDIC SURGERY 

Patc B Magnuson, Jaidis K Stack, and Prank E 
SrtNciiFinLD Cases illustrating results of joint dCbridc 
, meat 

Eihl Hauser Presentation of cases show ing end results in 
certam orthopedic procedures 

neurosurgery 

Eoyal Davis and John Martin Presentation of cases 

genito urinary surgery 
L W Riba. Female urethritis, case presentations 

ophthalmology 

Gifford and associates Presentation of prob- 
otolaryngology 

John F Delph and associates. Presentation of cases 


ILLINOIS EYE AND EAR INFIRMARY 

Monday 

otolaryngology 

Samuel Salinger — 2 Opentue and dry dime Plastic 
surgery about the nose 

T iicsday 

OPHTHALMOLOGY 

Thomas D Allen, V M Leech, and G W Nethercut — 
2 OpcratiA e clinic Cataracts, ptosis, glaucoma 

OTOLARY'NGOLOGY 

Pmup O’Connor — 0 Plastic surgery, demonstration of 
patients, lantern shdes, etc 

Carl Christoph— 9 Operative clinic Radical mastoid 
E J Blontier— 2 Labynnthine diagnosis and demonstra- 
tion of the galvanic following reaction 
M A Glatt — 2 Operative chmc Radical mastoid and 
e.xternal frontal 

Wednesday 
ophthalmology 
Peter Kronfeld— 9 Gonioscopj 
Katharine Cilvpman— 9 Orthoptic clinic 
Robert Von di r Hcvdt— 3 Sht lamp demonstration 

otolaryngology 

Dr Woodruff— L arjngeal sinus and car cases, endoral 
mastoid and sinus surgerj 
Pinup O’CON'NOR— 2 Operativ c clinic 

Thursday 

ophthalmology 

Louis G Hoffman— 9 Operativ c and drj dime Verhoeff 
suture 

E K Findlay— 10 Drj chmc 
E K Findlay — 2 Operative dime 

otolaryngology 

E J Blonder— 9 Operative and dry chmc Radical 
mastoid 

A Glatt — 2 Ostcomj^ditis of the frontal bone 

Friday 

ophthalmology 

Peter Kronfeld — 9 Gomoscopy 
Katharine Chapman— 9 Orthoptics 
Samuel J Mever — 2 Operative dime Cataracts, glau 
coma 

OTOLARY NGOLOGY 
Alfred Lewv — 2 Operative chmc 

WOMEN AND CHILDREN’S HOSPITAL 

Wednesday 

OBSTETRICS AND GYNECOLOGY 
Amelia Giryotas, Eloise Parsons, Pearl Stetler, 
Mary Edith Williams, and Maude Hall Winnett — 
9 Surgical and gjmecological operations 
Beatrice Tucker — 9 Operations 

Bertha Van Hoosen — g Demonstration Teachmg gyne- 
cology by models. 


p?* ?“ 


tin 


SURGER\ GYNECOLOO\ AKD OBSTETRICS 


rRi:SB\TERLUs HOSPITAL 


Tttaday 

owrmict Aim otxicouwt 
N S™tuT Huxxt Editaid Auxv Ftia> O. Pum 
Daitt Botut nul \a*ow E. tU*TX»— « OpmtH 
•od dzj dmlf 

n nl nd J 


omukL icncuY 

\em^ C. D TiD, Cnnwi Skdi, Uakit A Ocn 
HXLMur EiTwTY 11 UiuxA, Cau. B. D nf, Amn 
H. MomxMcti a»d R JL Gootir— ^ Opouh 
cad di7 cfiak. 

Tkmdsj 


aEJOTO-uirfiiT ruiOEiT 
IIdmuiL ExmoDcxi, Rocui n. Qcuct NouiaJ 
HtfTti, cad Jim Vi UcMKn— 4. OpcmWe c^ 
iiy 


WESLE\ ilEilORlAL HOSPITAL 

Tuaiay 

OUUAL icxautT 

R- W McNlalt— ^ Op^atB *1^ djy cEolc. 

OBjrxiua AXD otmcoioot 
Cm a hti B. Rm — 9. Opcrcdr* «r»1 dij 
otaTTO-trcofUT moiKT 
Vksc* D LnnuMX— 9. OpoUh caddrydidc. 

ortBomnc manT 
Pmir n. Cxzmn— 9. Opacdr* cod dx7 
TX01K3C mOEXT 

Caxl O. LAX»n~9. OpcndTe cad dij dick. 

ora TSILH OLOOT 

WnuUM A Maxx-^ Opcnlirc cad dij clck. 


MT SINAI HOSPITAL 

Friday 

eotEiAt moEXT 

D A Wnuv— 9. Brw tm a<bcrxkplc«7 
A L Cusn— 9. Opemlre cBak. 

N L. ScBXfcm cad ttaJI— 9. Henkpkutr 
A A &TXAOH cad S. 90. cm 9 . Sarfcrr d Um cdoa. 
XL K. Gcmux-^ PtcAk d tfac cum. 

J Ixncauu— ^ ^ XMi i if iy 
ntm Anar— 9. Onl can^ 
j XL Xloxi— 9 T tywo c rt aM y 

OBVTZTXSS ASD CTTECOLOCT 
& SAJcm cad Loco Rcvm. CTvecBlafkcl opcia' 
krc. 

F Lam. Yudocl byK c e c ta gy 
Bcxucx, C. \rvrcxm, cod V H Goumat Ob- 
ctdricc] f h f u f 

OEXITO-CXIXAXT rCXOEXT 
H. C. Rnt»ifg — 9 Oprtctkw. 

OKTBorxmc tmoEfT 
C L. Jacow cad Lxo Xlaxxx-^9 0[<aatkci>. 

OTO LAX YXOOlAXnr 

S. Mocwra— 9 Opectkxtc. 

ST IIAR^ OF NAZARETH HOSPITAL 
Dayj io AxwMUd 
OEXIXAL rUXOEXT 

Ocottoi XL Mcnm, A SAJcrouxtEi, E. WAXcmm, 
cjj T S iuxu r. Optntht cit cic . 

T LAXtoctXL Opcrclin f ln ir Pcndorcl inothrcrt 

OBCmra A'AD OTaECSLOOT 

XI UzxAxm. Opostkuc. 

o t t r o m ic rmoEX 
L. CuiA. Opcndna. 

OTO LAXYl. COLOO T 
F PinxmKi. CHokificcl ofiemtkca. 


OTOLUTXOOLOOT 

Taowjx P O’Ccoemu— 9. OpmJrc cod dry click. 


NORWEGIAN AMERICAN HOSPITAL 
Tkitrsday 
aZSmAL VCXCDT 

J XL Aicma— 9. PectcfcntB lotzcraM orS 


C B FcirirT— 9 jo. 
A XL Jum 9- ' 
' R OXJPQ XJ T— : 


_ cd tbe UiynU 
, la fcnenJ i Bf| wy 

n. T cffafArw d tbynUcctMxy 


tivT ten cd tbe tXyni^M deal. 

. Hemk L 


cadfMUpov 


iL^Oxtet- 

bfaikc. 

W kmimxt— l. C cmcrcmc d the ilMUrX. 

F XL Nicxnjocc— TrMtaexA d taJp bkda. 

IL B. L uiixcip w— JO TccXioqM od ckkcyvto 
tfloy 

J V FevLDt, Sc.— JO CcidoocBC d the InccL 
oxnzmea axs ontxcoLoor 
B W Bemnx— 9. ladkatkac far esme vetfae. 
P F SxTTCX— C^ctmIbI dM(oo«b ed (rtertat tacuo. 


aXXTTO-CXDrAXI ITJXGtXT 
D F Kcnaoc*— a DectrkcJ rweedoo cf the proMcle. 

rxcCTUxxx Ajm oraxx tutuius 
H A Scnxxa — Sted pda od bcctnro d Mcb 

«d tlu frrrn rr 

OTOUX TX 00 LOOT 

M Glctt— 9 Caottol of X cuxiluf c b tr— IVr tc^ 
I W liAXXiD— 9 ja Dca*ei ctfocb la m e e rr e d fcitcaco. 

MOTHER CABRINT MEMORIAL HOSPITAL 
JTedmeiday 
EftXAL ffuiatx 

S Cxieccrr cad (tcB— 9 A luJu n i Ml cycTcUcci 
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PASSAVANT MEMORIAL HOSPITAL 
Thursday 

GEVl-RAI, SUKGER\ 

John A Wouer and associates— o Tumor clinic 
Frank Queen The surgeon and pathologist as a diag- 
nostic team, i e , the decision for and conduct of the 
biops> , witli illustrate c eases 
Earl Barth Preliminanes that must not be forgotten 
prior to beginning x ra> therapj 
H E Dams The sclecuon of tumor eases and x ray vs 
radium thcrapj 

Henpv Jvfee How much radiation therapj should 
mahgnant tumors receive? How should it be admin 
istercd? 

Fred JlERRifiELD Surgical results with intra-oral 
cancers 

J M Greene Useful aids in the diHLrcnlinl diagnosis of 
tumors of the neck 

John ^Iohardt Our results with cancer of the breast 
E M Smith, Jr Results with treatment of unusual 
cutaneous tumors 
John Delth Cancer of the larjaia 
L L Veseen The treatment of cancer of the male 
genitalia 

George Gardner The treatment of cancer of the female 
genitalia 

Herman Chor The psj chiatnst’s part in a tumor dime, 
illustrative eases 

Earl Barth Tour of radiation thcrap) department of 
Northwestern Umv ersitj Jfedical School 

Days to Be Aiiuouuccd 

GENERAL SURGERY 

J R Bochbinder. Presentation of cases illustrating gas 
tnc and thyroid surger) 

Sumner L Koch, NIichael L Mason, and Hvrvev 
Allen Problems in surgery of the hand 

ODSTETRICS AND G\NECOLOG\ 

Arthur H Curtis, George H G vrdner and associates 
Integration of newer anatomical studies with clinical 
gjmecologj 

David Hil l i s and assoaates Presentation of obstetrical 
problems 

ORXnOPEDIC SURGERY 

Paul B Magnuson, James K Stack, and Prank L 
Sttnchfield Cases illustrating results of joint dfibridc 
meat 

Eshl Hauser Presentation of cases show ing end results in 
certain orthopedic procedures 

NEUROSURGERY 

koYAL Davis and John M lrtlv Presentation of eases 

GENITO-URTNARY SURGERY 
L W Riba. Female urethritis, case presentations 

OPUTHALMOLOGY 

Saotord Gifford and associates Presentation of prob- 
lems 

OTOLARYNGOLOGY 

John F Delph and associates Presentation of cases 


ILLINOIS EYE AND EAR INFIRMARY 
Monday 

OTOLARYNGOLOGY 

Samuel Salinger — 2 Operative and dry dime Plastic 
surgery about the nose 

T uesday 

OPHTHALMOLOGY 

Thomas D Allen, V M Leech, and G W Nethercut— 
2 Operativ e dime Cataracts, ptosis, glaucoma 

OTOLARYNGOLOGY 

PiULTP O’Connor— 9 Plastic surgery, demonstration of 
patients, lantern slides, etc 

Carl CuRiSTorn — 0 Operativ e dime Radical mastoid 
E J Blonder— 2 Labynnthine diagnosis and demonstra- 
tion of the galvanic following reaction 
M A Gl^vit — 2 Operative clinic Radical mastoid and 
e.vtcma! frontal 

Wednesday 

OPHTHALMOLOGY 
Peter Kronfeld— 9 Gonioscopy 
Katharine ChiVpman — 9 Orthoptic chnic 
Robert Von dcr Heydt — 3 Sht lamp demonstration 

OTOLARYNGOLOGY 

Dr Woodruff— L arjmgeal sinus and car cases, endoral 
mastoid and sinus surgery 
Pmup O’Connor— 2 Operative chmc 

Thursday 

OPHTHALMOLOGY 

Louis G Hoffman— 9 Operative and dry dime VerhoefI 
suture 

E K Findlay— 10 Drj dime. 

E K Findlav— 2 Operative dmic 

OTOLARYNGOLOGY 

E J Blontier — 9 Operative and dry chnic Radical 
mastoid 

M A Glatt — 2 OstcomycUtis of the frontal bone 

Friday 

OPHTHALMOLOGY 

Peter Kronfeld — 9 Gomoscopy 
Katharine Chapman- 9 Orthoptics 
Samuel J Meyer — 2 Operative dime Cataracts, glau 
coma 

OTOLARYNGOLOGY 

Alfred Levvy — 2 Operative chnic 

WOMEN AND CHILDREN’S HOSPITAL 
Wednesday 

OBSTETRICS AND GYTIECOLOGY 
Amelia Giryotas, Eloise Parsons, Pearl Stetler, 
Mary Edith Williams, and Maude Hall WruNErr— 
9 Surgical and gynecological operaDons 
Beatrice TnCKER—9 Operations 

Bertha Van Hoosen — 9 Demonstration Teaching gyne- 
cology by models 
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SXJRGER\ GY\ECOU)G\ AMD OBSTETRICS 


\TTERANS ADiflMSTRATION FACIUTV 

n 

OXK£ 3 LL£ CCIOUT 
B F U AXD— ^ OpratkcL 
R. B MouLum — 9- Opcnlhv cfltbr. Tcautv 
X E. A omu— 9- Iii^nrtia* o< dap -ny •od ndtoM 

■ rrH 

C. R. ALLucn— to. Dry cfink D in a nri i *>d 
ti oTtiia type* U coBfout rfWw 
ilAT Ctrnxi— Iitn-mt ftad biyofEil tuttfCMairie*- 


T Q. iicDoooMi, — 9. Opattiom. 

nourx marKT 

Jiao« R HiUh— u Dry eflair TboncoptBctk*. 

ILLINOB iUSOVIC HOSPITAL 

Tkund4iy 


T O W*iici— 9 CWiiiiddcr Kirfery 
R. B MuTOLr— 9 Sortety af the oedc. 
n B GdSUD — 9. OeArk totfeiy 

onnxTuci txs omcoiooT 
F 0 . Bonaad Btcux W4un— 9. ObMKzialefiik 
dEXTTO-ViLDUlt tTtOtlT 

C 0 £m «ad C C Sixlbv— 9 
CMAtoWnstad^iuxiDlcin— 9 Pydewpbecto* 
ny pnttttk > af tay 


Locn J ^ni-r» — g c^xets ot pkIdcmut ilv 

torn, prinxiy ardnoa^ ti hnici, dwcantjc uu nr 

|k>l 

OTOUXTTOOI^T 

iL H Cirmx and A n. Oma— 9. UntoU ope rtt l n a. 
A ILGrJDii,^! H CoTTLtendll E.T tub — o L«»J 
tod foJ gTtl taettb^t ti ttr dcb« ud thnat aDfoy 

JACKSON PARK HOSPITAL 
WeJncfiiay 
cxxexju. ftrxarKT 
C C 0 *»e — 9 AKfamlotJ cptBUkct. 

X Bamjdod— w AbdoBii»»l tod tkyioU opeiUloot. 
H. H. Cm— o. OpentiTT tod dty dm. 

rmicmu AJCD OTHD Trttmti 
F a iJntnn— 9- OperUiotB- 

OTOUUlTirtOTiDOT 

Nod Fm— 9. Operttioot. 


MUNICIPAL TUBERCULOSIS 
SANITARIUM 

Tnttd^y 

OCrtiAl fUlOXtT 

CmtTM Mttny— 9. Vnececttl tobncnJoth. 

ir<i»erfaT 

onoTo-ciiKAtT nraottT 
Do*tr* Rnrocs— 9. Geallo-criMLjy ttboroJoik. 

Tkwnisy 

CEVULU. mCUT 

RjcamD wa— 9 Scfkii tjrtttytl ti rabrnrtkth. 

DTOi-ltrtOOlOOT 

OXCBOX niXBn— «. Bratkcbtanpy b ttbnnh 7 <^ 

Friday 

TBOuac itniou 

Xlrtu JOA-ooBt*- 9. CoCapM thcitpy dlmJc. 

H 0 L\ CROSS HOSPITAL 
Dayi t« B4 AuJuuMud 
oEmAi moEi 

> P Tcrnmn. Bbod iwij t ud ^aol lanthok— 
■ s^cd raontd 

I B xiii. U^cctbo trrtdBoi ot booh bmbteny 
F F rxAim lad V B P rmc. tadnrt toned 
faorak 

F T lif t xM e ei oiay 

M. HttmiiiKixm 'TV / Told u tatty 
/ F Rune tsd D R DtCao Hmiofiattj' rtflmd 
bTitmlsaifet, cfaobcyAtcSny ceBaon d>^ apleo- 
tn, Lbyrddeeijuy 

uniiTum utD otneoLOOT 
P E Zurux. Uuulia da um t um tioo 
T F Fuuso tod N B P TIxtk HyAerrctfaiy 
F &UXTT1 n/lltitctixay 

oxTEomic iirxaxi 
C P Ctun R*t« bee* tnawn 

WASHINGTON DOULEAARD HOSPITAL 

Tttaday 

rUCTUUS A3CD O um TIAOXAS 
A ti ti j i R. hixn— 9 Opottho tod dry ctuir 

IFe^xes^T 

otrrtTua axd otmcoukjt 

P tn. For— 9 OptrtMt 

riaraljy 

CUCTTO-CrxIXAX lUlOl X 
VatamJ 0 *Cdn£b— 9 OpenitBi. 
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ST BERNARDS HOSPITAL 


AT Vto 
tlco ol 


treJiiesJty 

OOrtXAL fTJlCElT 

Wiuuut O Unreal — 9. Tkyrntd opanlfec*. 
L.B.Dcanax,C Cenr^ udin luiut UctaouAxs— 
9. Abdoaiul epmtlDei 

3. CoTTHALt— 9 Dt 7 cfiilc I**«ptfah j T<atfopMc n>- 
akf 

OEWTO-DIDIJLBT tUlOXlT 
A J Equitax— 9 Prjuilk opMtioM. 

onmuuiOLooT 
C. P SerLUTAX— Cxtsnct apotkni. 

AT.TYTAX BROTHERS HOSPITAL 
Tkundaj 
amiAL rmaxtT 
WauAit J SwtTT— 9. Per nbto ei/ 

D Tm 9. Qfcnktgrr dkttcrbtxca of Io*«t 

•XtTClD^ 

rxocus K. Rxm>~ a. Abdorxtai] tarfaj and f«l 
a^entfn eu*. 

oxsrroKnxKAiT icnonT 

U « PtoaiAlMtecBr c*«au 

Eiwixs F Hm — 9 . Dryefaxif ^«powtaoT■‘T•^"•«PT 

Practuk «fectnn*cetlao 

uttxnl float 


otxMorzsK fuxcmT 
Gmox L Anruux— Dmocttmlxi 0 ^ 
tloa for lo* cf btdk paia am-mca cd Deck at {oexr 
TsotAcic rrxoixT 

\Irw JfVAjroEO mod Lorn J Mnxrr— 9 . Orroth 
dralc FuH-Mifc Iknca^jlitT- ettiudcttnl pma~ 
Bcfytit, uShir tffrmcbi MjnXoaj tor tatiJihcUih 
DiydiiiC IfwTUnrm AJPQfTlfn^, cXrJr») «mr^ r».lloln^t-«T 
aiptct*, ckiaek npfwiatioB ol the hutf b ttkda ta 
oirlaotna el h^. 


AUGDSTANA HOSPITAL 

TmtaUy 

fOlOEXT 

Neuctx U. PncT axd Oacu C. \ASftAi>--9. OpmllTt 
diy 

WtdModay 

onruAi. fvxanT 

AT LcxsGXix axd E au. (U xdK— 9. OpoalK aaddiy 

Joart W Nmn aad lUsoua CknEX-~9 OpenU' tad 
itf dcakii 

Titftday 

COmUl tUlOElY 

NcjOT KBd Cacu El. Namav— ^ Opanth 
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A bdomen, Effect of prolonged local anesthesia in oil 
L on abdominal wound healing, 753 
Abnormahties, Surgical and anatomical aspects of case of 
double lower lip, 12, Surgical treatment of duphca- 
bons of alimentary tract, enterogenous cysts, entenc 
cysts, or ileum duplex, 295 

Aborbon, Treatment of spontaneous, threatened, or habit- 
ual, 783 

Abscess, appendiceal. Severer forms of acute appendicitis 
with speaal reference to treatment of, 42, pulmonary. 
Treatment of acute or recent, 472, Perirenal, S 9 Si pul- 
monary, Lung abscess, analysis of Massachusetts Gen 
eral Hospital cases from 1933 through 1937, loii 
Across the editonal desk, 726 

Adenofibroma, Mahgnant changes in fibro-adenoma of 
mammary gland, 61 j 
Adhesion, Brachiothoracic, 938 
Adrenal, Urological aspects of hypertension, 578 
Air passages. Foreign bodies m, and food passages, obser 
vahons on end results m senes of 950 cases, 328 
Alimentary tract, Surgical treatment of duphcabons of, 
enterogenous cysts, entenc cysts, or ileum duplex, 29s 
Allergy, Indicabons for surgical treatment in sinusitis, 331 , 
Non surgical therapy in acute sinus disease, 5^4 
Ambulatory treatment, of fractures of lower extremity, 385 
Amenorrhea, Chmcal use of gonadotropic hormone from 
pregnant mare serum, 996 
American College of Surgeons — 

Address of rebnng president. Metamorphosis of sur 


geon, 374 

Cancer. Symposium on, 54^-576 
Chmcal Congress, Proceedmgs of 29th annual, 1939, 
Philadelphia, Transacbons, 237-600, Metamor 
phosis of surgeon, 374, 1939 Chmcal Congress, 
379, techmcal exhibibon, 602, Prelirmnary pro- 
gram, Chicago, 1940, rii3 
Committee on Arrangements, Philadelphia, 601 
Fracture Symposium on, and other traumas, 385-423 
Graduate trainmg. Graduate trairung for general sur 
gery and surgical specialbes, 383 
Honorary fellowships 1939, 1939 Chmcal Congress, 379 
Hospital standardizabon coiiference. Twenty second 
annual, 381 

Lectern and desk to be presented to Royal College of 
Surgeons of England, 1939 Chmcal Congress, 379 
Ohstetncs and gynecology. Symposium on, 500-316 
Ophthalmology, Symposium on, 426-471 
Otorhmolaiyngolo^, Symposium on, 517-342 
Respiratory tract^ Symposium on diseases of, 472-499 
Urology, Symposium on, 378-600 

Amines, Toxemias of pregnancy, 313 

Amnesia, Results of, and analgesia in 173 consecubvc cases 
of labor, leo 

Ammobc flmd. Fetal swallowmg, gastro-intesbnal acbvity 
and defecabon m ammo, experimental rocntgenolog 
leal study m gumea pi^, 603 

Analgesia, Results of amnesia and, in 173 consecubve cases 
of labor, 120 

Anesthesia, avertm m appendectomy, Severer forms of 
acute appendiatis with special r^erence to treatment 
of appendiceal abscess, 42, Ludwig’s angina, 140, Im 
tation of respiratory tract and its reflex effect upon 
heart, 157, m thyroidectomy for thyrotoxicosis, 211, 
in cesarean seebon, 637, and anoxemia m relabon to 
use of mtrous oxide, 741, local, Effect of prolonged, m 


oil on abdominal w ound healmg, 733, Effect of nitrous 
oxide oxygen ether, upon oxygenabon of maternal and 
fetal blood at delivery, 787 

Angina, Ludwig’s, 140 

Ankle, Foreign body arthnbs, 897 

Anoxemia, Anesthesia and, m relabon to use of nitrous 
oxide, 741 

Anoxia, and oxygen therapy m head injury, 628 

Antrum, Diagnosis and surgical management of chronic 
sinusibs, 323, Indicabons for surgical treatment in 
sinusitis, S31 

Anus, Repair of mcontment sphincter am, 692, Effect of 
prolonged local anesthesia m oil on abdominal wound 
heahn§, 7 S 3 , , 

AppendiciUs, Severer forms of acute, mth special reference 
to treatment of appendiceal abscess, 42, acute. Obser- 
vations on, senes of 635 cases, 241, Results of treat- 
ment in acute, 713, Produebon of expenmental acute 
(with rupture), in higher apes by lummal obstruebon, 

799 , r , 

Appendix, Observations on acute appendicibs, senes of 633 
cases, 241, Produebon of expenmental acute appendi- 
citis (mth rupture) in higher apes by luminal ob- 
struebon, 799, Ovanan lesions simulating appendici 
bs, noo 

Arm, Treatment of fractures of shaft of humerus by hang- 
mg cast, 421 

Artery, external carobd. Retropharyngeal infecbons with 
associated hemorrhages, rabonale of procedure for 
standardized operabon, 834 

Arthnbs, Foreign body, 897 

Ascorbic acid. Vitamin and protein factors m pre operabve 
and postoperabve care of surgical pabent, 261 

Auditory canal. Retropharyngeal infecbons with associated 
hemorrhages, rabonale of procedure for standardized 
operabon, 834 

B ack, Brachiothoracic adhesions, 938 

Backache, Protruded mtervertebral discs, ed 9^6 
Bactenophage, Treatment of staphylococcus sepbcemia 
with, I 

Biliary tract, Expenmental study of pam m human, in- 
duced by spasm of sphincter of Oddi, 18, Method of 
valvular cholecystgastrostomy, 71, Control of hemor- 
rhagic tendencies, 308, Acute cholecysbbs, review of 
320 cases, 1022 

Bladder, Management of diverbculum ofj 96 patients 
treated by transurethral prostabc reseebon, 113, End- 
results of caremoma of, treated by radium, 398, Non- 
surgical closure of vesicovaginal fistula, 826, Specid 
features in management of surgically difficult mahg- 
nant grow ths and kindred lesions of pelvic viscera, 948 
Blcpharoptosis, technique of its surgical correebon, 438 
Blood, Treatment of staphj lococcus sepbcemia with bac- 
tenophage, I, preservabon, Studies in, serum potas- 
sium of cadaver, 48, Some c.xpenmental and chmcal 
aspects of use of hepann, ed 246, dj-scrasia of. Con- 
trol of hemorrhagic tendencies, 308, fetal and mater- 
nal, Effect of nitrous oxide oxygen ether anesthesia 
upon oxygenabon of, at dehvery, 787, Controlled fluid 
therapy, w ith hematoent, specific granty, and plasma 
protein determinabons, 859, Comparison of fibrinogen 
and prothrombin lev els of maternal and cord, at dc- 
hverj, 922, maternal, infant’s, Comparison of pro- 
thrombin levels of, and cord, at dehverj , 1006 
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Biwl dttwjhlj Y Onafaot Inctuo and hdreTOcat draa- 

t&C netbod. «d. t 

Blood pr fj Tf ud po^ nt* ebustn dvriof t hy r oM tc 
tdoj 7j Elfl fc u (d eopa erise on tmlaenurf cbcu- 
briop. 

Blood p(T>taa, To tmlat ol prefotnej j j 

Blood TTMcb, IHidtal plrtiiTiinfnpti h mjoum W pc 
rtphttil dr m l jtfa o, 1 nptxr* y miHinl ^ fftia, 
naaatiwo o< wU Aal ct*d, j j Vndo^cai opcctt 
of kTptnatfiw, <74 VcrfcMC fBti,«d. t r Ettitnb- 
aaco fa drmkttoo a>d re*ii*i»aoti fa oUtnctlM of 
blood bow to and froct boart, 7441 EtUc^a^ treat 
■mtof«lc<nofle(,79 XnaatcfaratUloBfaTaiVoM 
titmaltx and Iti poetical Mg atfc aa rt a»8 Trot 
laeatcfrarieM br Llfb cUtWom aad mrt^wfa 
fajertlr*, mWw ol J5 ut cad roeba, Etr ccnkal, 
Cai ref o( tkyrold. tojr retlpfaaal aaerttat ditoac, 
cridca] wuCT of Iti coaaermh a^ r«&a] inat 
OMat, rojt TcckabToe of combined Artifaa, lyrict^ 
aad ia}ectV>B ef facmpelat great mpia Ar,^ 
a« 

Beae Sapa, baCed, Qizdea] a»e cf preaerred and trob bocBO- 
traaaftoiu cf cartil», op) 

Booe Kiaftbg. aev Icckfii^at, t 9 


Bala, Uafigsaat casaort eJ u gr o oi tjttMa aiai bov fa 
dieal mb thea. jt . ^jsorii ajKl ui j na tben^ fa 
head fa firy 6 r^ u/ectfaea cf Tualcjgn od, <a {>)»- 
r^0al lYi "ii* Be 

Brtaai, Cinerr of, i ScBrfnl uadola of, eaaeer vt t* 
570 MaJIgnitf chaagea hi Ca o- ai eB o eaa of 
narnffry gland. 6 Rdallnn of eiioale ^nfc naa- 
deb e ■wW'.w e d7 
Brveeb deDrrtv/UaocgetaecLl of 6» 

Bcoadd, CanfaBiy of petmaiy tai da c aa a of haig, carty 
neoggtdaa aoa BaBaceccs.t. ap} 

Br uad rai tf ipy’ Kefatkaab^ of, to am -g er r of r^dntory 
tract, 404 

Breeadraa, Forelga bceSc* la air and (ood paoagaa, ofaMc 
vattoM oQ end reaotti fa aolea of 070 oiea, 4*8 Ra- 
ktkaaUp of bc fcbo a ro fi y Co a tL]fej7 ’ of laapfratoey 

Bon^Bnc^rtiMncic adbeiiooa, 958 

C \D\\Ul bloocLStadka fa Mood pteaerratiM. «raia 
potaadmo of 49 

Caaca of bnaut, • UaSgnaai dhraK of lara, aoeatli, 
plotyxi aad kijn la 6twl j dccadea of life, 6j 
ureteral aad ma] coenpOcauoD* of cai Ltoooja <d ccr 
li, tbefr ckapdcatloc aad Btsaafeareac. 7I 
ptndaxfi aod treatiMst «f carefaacBa of carvlx aad 
tody d etenn, soo Luywgectomr f*tw f* Bairov 
field aperaOea, 5 7, Veaea alter larypgnfaatra aad 
laryttgeODBry for of taryire, J47 ScnijlcaJ treaniau 


cyadc nmriln fa aollgaacy fr? Treatml of or 
owcoa of colm fa ba^alali, 7 Cooeepfa of 
wdaadficatM cf mams taam, 77J Spacollea 
ttjcei n ajaaagemeQt of a ar gi c afly (faScait ajaSgoaot 
grovtba aol kfadred kaKot of pebne na ca ra, 948 of 
fajTcad, 37 Proper aae ef tari, ed 07 
CajckiceML, OpirnbOny aad faetm that faeteMa catafal- 
hy cf cf rectata, >o CmraJaSty of pramary <f tang, 

early recevDitice aad (Dana geme^ 4 ^ 5aigKBl treat 

miau of a thoracic eaopioii^ 556 im reMltaof cf 


Uadder treated by ractam, joS Uayo CEal; 

« aterfae, ef bedy cf Um, e^wiiaca of llajo 
C&alc far *4 yean, oSj Ptopar nae ef t«» tawi 
ed. n77 

Canel Dalle lfealmacit,Eaaetrtklprfaclpfa la ckaa omM 

M*W. 57 

r<JtlIagr, amcal dm cf pcoe i rc d aad fmt locHnaa. 
plaaU of lero 

Cnta. ctetn lodlcatloo bi Dae ef Bacbkfhccvl: adta- 
■oet, 948 

Catgat utmea, RmlUaf treatnaatef bflacakrasdcfirect 
lagofaal 9U 

CKtsb.LaUTogneQacy<ti,78 SondcaltreaUiratcf di^ 
catkau ef afaaaotary tract, enlerogeaioaieyRa, enterV: 
cyu. or Ocaii dtgjo, #93 

^oarion aeotkat, Maoagecaeat cf pel b dyifacfa, jsa 
^nestbetia 6^7 

Cheat, fajorba, 4 4. Brachlotkoncb adtaikea, 948 

QaJeiyiUtli, \nc^ rerbv of jk caaea, to 

Qmdar aar fafarlo, Treatnect of cxtcMi 

Dotea OP b caaea fa bbk fajacbi eta cuaed bj a 
colar Ma o?j 

Orcniatloo, perfaccal, DfglCaJ plttbywaogiapf) aa iwa^ 
Bn cf 3 pokaocAty CSe^ af aefATtnne oc. 74* 
\enco*,fa arboaa eaUrafty and lt4 peactical atgaft- 
baaca l>8, ef Uoed, Dtitiirbanceafa, and ropfrubo 
fa ofvlractice cf Mo^ fa** I aad Itm heart, 744 


ticca ef palaia vhh cs«CM5a ekna, t i 
CoktL, Trcatnai ef earefaeom of aa eeuused fa nail 
facagflak, 7 

Ceuneilana. atertna. lle aw aBanu cf, fa hfa pr egta cT 
afaciy ef jpatlaptatry anaaaef tkaLfaiadtacage^ 

ap 

Coapoa kjliiaa, eXanaa kwea dtoohring tpruifadlh. 


D EXXDfPKTSSICCf fa UeafaMat of bteatimJ ofaatrae 
tka^yftj 


gattrb iaareof patMsta hkeanaaonaof Ocnck, 5 
Detactaaesi cf ntlaa, Opnati roaKs la, at H aaldnatao 

(JahrerMty School of lledjdn* CLH-tOJ*. 4jer Lata 
rmfaia of opeatana fariepen cf J04 epmUcoa par 
lofTMsi at hrw Yort Eye aad Ear falraauy 6001 
ato~ pjS, 4C4, Report of operatinM 5«, at Mayo 
rji^ ^ Keauita cf cf^ntbea far t UkDob £> 
Mit/1 y^r lat/BMey 488 Keaaha of operaijona far 
at llagfut Eya, Ear Noat aad Tbrat 

Pbe i ya drci »e, ^tocraded laUrvertefaral dhea, td 978 
Daeaac. Bo areer *!, BayoaotTa, Pariphenl Taactdtr crUkaJ 
i uj y cy of ila ccaaerrattae and raifical treatacat, toy* 
r^-m aDUtiea, Prop* Ma cf terca cancer ed 07 
rwpfTiinn. aainrlitfH itb ^rreadag pcafamtia (0071 lag 
ptrforalbaa cf abdeofnaj rlacera, ed. 977 
DrcMng, uifreqnent, Ganahot frartarea aad, method, ed. 

] Treatzoast at Iractotea cf liaft cf karoerw by 
taagfaf caat. 4t 

Doideoum, SorgaoJ tnaumt of dapkcaucea of abam- 
tajy tiart, ealeroeeMMi cyan, eoterb cyria, ca ibaffl 
daptcE. >93 CDrrm netbodi fa aanaiymeiit cf pc^ 
tM aber, j 9, ProWem fc* aargrry ra ireatajetrt cf 
mnn taTurTtaga of abrr oniu. U S e irri fi r an r 
cf Batrane aed gufcK acvbty m ettofogy of eipeil- 



SUBJECT INDEX TO VOLUME 70 


vn 


mental peptic ulcer, 666, New plan of antecolic duode- 
nojejunal anastomosis, 689 
Dystocia, Management of pelvic, 509 

E arly Amencan Medical Schools, Special school of 
medicme of Louisiana State Seminary of Learning, gSo 
Elbow, Treatment of extensive wounds, notes on 6 cases m 
which mjunes were caused by circular saw, 1073 
Electrolyte balance. Water and, 340 
Embohsm, Postoperative pulmonary comphcations, 491, 
Pulmonary, statistical review of cases from 1939 
through 1938, 958 

Empyema, Principles m treatment of, 497, tuberculosis of 
thorax. Problem of, 868 

Endocrme therapy, m obstetrics and gynecology, 503 
Endometriosis, of sigmoid, rectosigmoid and rectum, 136, 
Ovanan autograftmg for, 220, ed 848 
Endometrium, Sarcoma of endometnal stroma, 223, Pro 
phylaxis and treatment of carcinoma of cervix and 
body of uterus, 500, Endometnosis, ed 848 
Enterogenous cysts, 78, Surgical treatment of duphcations 
of alimentary tract, entenc cysts, or ileum duplex, 295 
Epididymis, Radical cure of hydrocele by excision of serous 
layer of sac, 807 

Epithehoma, Mahgnant disease of face, mouth, pharynx 
and larynx m first 3 decades of life, 163, Proper use 
of term cancer, ed 1107 

Esophagus, Aseptic gastnc resection, I Method of aseptic 
anastomosis adaptable to any segment of alimentary 
canal (esophagus, stomach, small or large intestine), 
n Includmg prehmmary descnpUon of subtotal ex- 
cision of aad secretmg area for ulcer, 59, Foreign 
bodies m air and food passages, observations on end 
results m senes of 950 cases, 328, Chest injuries, 413, 
Surgical treatment of carcmoma of thoracic, ssd 
Estrogen, Endocrme therapy m obstetncs and gynecology, 

so? 

Ethmoid, How and when to operate upon, smuses, 339 
Eupaverme, Effects of, on pulmonary circulation, 768 
Eye, Plastic restorabon of deformity caused by complete 
exenteration of orbit, 193^ Operative results in detach- 
ment of retma at Washmgton Uruversity School of 
Medicme 1934-1938, 430, Late results of operations 
for separabon of retma, report of 304 operations per- 
formed at New York Eye and Ear Infirmary from 
1929-1938, 454, Report of operabons for detachment 
of rebna at Mayo Chnic, 466, Results of operabons for 
detachment of rebna at Ilhnois Eye and Ear lufir- 
mary, 468, Results of operabons for detachment of 
rebna at Memphis Eye, Ear, Nose and Throat Hos- 
pital, 470 

Eyelids, loner. Paralysis of, and scleral scars and grafts, 
426, ptosis of, Blepharoptosis, technique of its surgical 
correebon, 438 

cage. Malignant disease of, mouth, pharynx and larynx 
^ m first 3 decades of life, 163, Treatment of extensive 
wounds, notes on 6 cases m n hich injunes were caused 
by circular saw, 1073 

allopian tubes. Management of chronic pelvic infecbons, 

amous pambng, Marcello Malpighi (1628-1694), op 603 
Repair of mgumal hernia, standardized technique, 

Fasaa sutures, Results of treatment of bilocular and direct 
mgumal hermas, 933 

cmoral neck, Reconstruebon treatment of non umted 
tractures of, 403 

®ur, Vitalhiim nails m fractures of hip, 964 


Fetus, Fetal swallowmg, gastro-mtestmal acbvity and def- 
ecation in ammo, experimental roentgenological study 
m gumea pig, 603, Effect of mtrous oxide oxygen ether 
anesthesia upon oxygenabon of maternal and fetal 
blood at dehveiy, 787 

Fibrinogen, Comparison of, and prothrombm levels of ma- 
ternal and cord blood at dehvery, 922 
Fingers, Digital plethysmograph as measure of penpheral 
circulafaon, 31 

Fistula, vesicovaginal. Non surgical closure of, 826 
Flatulence, Gas in bowels, observabons and experiments in 
man, 103 

Flmd therapy, Controlled, mth hematocrit, specific gravity, 
and plasma protein determmabons, 839 
Food passages. Foreign bodies m air and, obsenabons on 
end-results m senes of 930 cases, 328 
Forearm, Primary and secondary tendon suture, discussion 
of significance of techmque in tendon surgery, 392 
Foreign bodies, in air and food passages, observabons on 
end results in senes of 930 cases, 328, artbntis, 897 
Fractures, Gunshot, and mfrequent dressmg method, ed 
123, Ambulatory treatment of, of lower extremity, 383, 
Reconstruebons m non united femoral neck, 403, Trac- 
bon treatment of, of os calcis, 408, Treatment of, of 
shaft of humerus by ban^g cast, 421, Bone graftmg, 
new techmque, 819, Rubber heels for walking casts, 
84X, Vitalhum nails m, of hip, 964 
Frontal bone. Repair of defects of, 698 

G all bladder. Method of valvular cholecystgastrosto 
my, 71, Operabons for gall stones, 679, Acute chole 
cysbbs, review of 320 cases, 1022 
Gall stones, Operabons for, 679 

Gas, in bowels, observabons and experiments m man, 103 
Gastnc acidity. Significance of nutnbon and, m ebology 
of experimental pepbc ulcer, 666 
Gastnc juice, achlorhydnc, Secretory depressant m, of pa- 
bents with carcinoma of stomach, 23 
Gostnbs, Phlegmonous, 234 

Gastro mtesbnal tract. Fetal swallowmg, gastro intesbnal 
acbvity and defecabon in ammo, experimental roent- 
genological study in guinea pig, 603 
Goiter, Intrathoracic, 702, toxic. Factors in lonenng mor- 
tality in thyroidectomy for, ed 847 
Golgi apparatus, Formabon of ganglia and cysts of menisci 
of knee, observabons on, 130 
Gonadotrojies, Endocrme therapy in obstetncs and gyne- 
cology, 303 

Gonadotropic hormone, from pregnant mare serum, Chn- 
ical use of, 996 

Gonorrhea, Management of chrome pelvic infecbons, 370 
Graafian follicle, Considerabon of so called “granulosa” 
and “theca” cell tumors of o\ary, 632, Ovanan lesions 
simulabng appendicitis, noo 
Graduate trammg, for general surgery and surgical spieaal 
bes, 383 

Granulosa cell tumor, Considerabon of so called, and 
"theca” cell tumors of ovary, 632 
Growth, Scohosis, its experimental produebon and, correc- 
bon, and fusion of vertebral bodies, 1029 
Gunshot fractures, and infrequent dressmg method, ed 1 23 
Gynecology, Endoenne therap} m obstetncs and, 303 

H and, Pnmary and secondary tendon suture, discus- 
sion of significance of teclmiquem tendon surgery, 392 
Harvey, Texts and documents. Memoirs of celebrated Dr , 
from notes collected from Bodleian Library and Ash’ 
molean Museum, Ssr 

Head, mjunes of, Anoxia and oxygen therapy in, 62S 



SURGER\ GYXECOLOG\ ANT> OBSTETRICS 


Heart, Irritatka of re^ratixy tivt and hi reflex rtirri 
Bj**, 57* tliot hi>nie», +1J Diitnrtiaicei U ttci- 
Utfae aad rofitratiDM tn ofaatrDc tVi C e( bbwd tkrw ( 
and fren, 744 ElAtct e«iic\ettM od palBoearr 
dmktka, 7M 

Ked, TraetWi tnatarot ot truAana d a okU, mA 
Ife n a toc riL QalnOed ftaid tliefap}’ wbh, (pedbe fca 
Ut aoa rJjBTa preptm detertusadcu, Im 
T Vm a W rta, din) ot inul tT«p™ Trama to k£liM7. 
Dmonkafc, Trcatamt d c wem i c htet d git m. 

ProUn ter mnguy b trcatiaeat d uajihe, olm 


Ikmnltnlc tendeacle' Control of ^ 

Heparin, bone aperirartal and <prcti d mat d, 

ed. ai6 P uljrr ta r y eabolMeD, atitkncaj nvtew <■ 
OMitinn pro Ibrpai^ 01^053 
nendL Reaalti d trxatornl c/euxabr and direct bfid- 
aal, pn revtuicBt kqpbal, RobIu d M/irical tnal 
laeot a 960. bpdeiu Repair of, eoadanbetd tedt- 
niepa, tos4 

mp, Kfoeatroctkati b oaa onlted fezmai aecfc fract m ra, 
emj VTiafllaBi b d 9^4 

Hiwtraaaplagt, Ordeal oae d p e oti te j aad freah, d 


ecotlmemUB brek d m 
wrerr pJ 

In/ectku, TreatnCDt cd ati] 


itpiaiT'Bjreal, vhli aaodatrd hemocebatra. raumale 
c 4 peundm i lea atandaidlxed epmtioa, Bja, d wm- 
nb^ aod brab d pbarTsfeal eriaia. AS Cffact d 
Wist p tr oi liia trea tm ent 00 ckeia dot ta aicro-acn>- 
pMBc Uaaljtl catTeptaetKcaa. pg? 
lofmaal i-^l, Kaclta eif lorflca] tmCmeat ol recuiicDt 
li H »lr j l bmda, 969 

iBrtnnnenU aod afiiaratw, pietkj«nciftaplu I>%{ul. ai 
laeaam ef peerphetai cvttilasca, j ^ananatetn 
faatric rr<cctkBi. Aaetdc icaitnc resreuno, 1 MeOvd 
d aWpde aaaatWDoji tiHepriMr to aoj vecant d 
aOrmtarr caaal (eaepbacaa, anaO or lai^ 

btaboe) II Incbdict peettmlnary drampttoa of 
... d aecretiaf area (or alert 59, 
(ececeapli, MiwnttiiM-nti of atmae ocntiae 


dsasitM,} 1 Meaacriridirariatxir ^lesaadn —H. 
batloeoiuilaectaBT I j Bane (nftbf, aev treb- 
tdne.89 Rabt)cThr»{er aAioc card, (4 , naS. 
flea Bariiw aod HanDtoa (aboc dtep, rtb CctbiM 
pfpetl CntTolied fltiU tberapj' rtb beaaUcrit, 
rpixi^ jraMt}*, aad plama protria datervbatVu, 
fl^g Oe^ riwaUcT dnlocatioo, 8ur|kal treatment d 
T mu r ea l dMocatbo d iheBltW )ol^ 945 
loiervenetinl ifiita, Protraded, ed. grt 
lateadaca, AjfmJc tastric ir*ectloa, L Ifetbod d avptk 
a n ajtaa p 4a adaptalda t ay aefment of tOmcstti^ 
eanal (ev^fiana, iteaaaeli, nafl or bm) IT la- 
cbdbx paidlBaQaiy deacriptka of nWotai earWoe of 
add aecTttJnf area for olcv 59 Esttnceoeai Qatt, 
78 Cat b bamb, ebam ocu and aj p cilK H n ti b 
Ban, 5- Endoesatriodi cf (bpnold, rcctorfjBKld 
i t r tan i, jfl Cipcrimcjital Uiidjr cf oretmi-lale^bil 
tmpfiniitv*, IlL gfcadiranct ef arctnodcml r 


I larucu t, CoDaemtha wtiKrrj b trea tm e nt d boM ta- 
men, isr Treatimt of (lartarei of ibafe af b^ha^ 
bf cait, 44 TreaUhent of e g e nal ra voonda, aotea 
OB fl ca«a b hkb bjoriea war* caiaed bf dtrakr 

n^lroceki^^bjlictl core d bf exebdao d aemoa U7C* of 

n T p ert aSi fra%tdafqMi. TeaeeBlaaof prefBaacy 5 j 

nyperpara Unu t kb** , Eoeeti of expcriaaiAJ e kr o nk, on 
Udaer of doc, ptj 

nfpoteaeoe Uiwtu «'pect« of, pS 

r UUV SoTflcal cnatarot of dopBatboi of aOmaitafx 
tract, rmteracBMoi ei^ta, efiterb cTata or doplex, 
aspb K»-aQacltic uxt of R^i»o-ue«nk «n 
Hen, paraijti^ Roentcesoloikal Kadj d bt eo fb al olv 
atiiatba , 9 4 

rBim , CoBaenadro it jcit b treatomt of booe tnraon, 

Tis,-4i3nn« Effort of proiodfed local oertbob b oal cb ab- 
^^demmal aoend baaltai, 753 

Inbsta, bkzod cs4|nbtln, Coeaparbrn of Sbrsaeom aid 
pmtluoeaUB beeli of raatoWl aod cord blood at da- 


n r tan i, jfl Eipcrimcjital uodjr cf nretcm-ble^bil 
tmpfiniitvB, IlL gfcdiranct ef arctnwdcml r 
iraidastaticn b r^tr«, 70- Ra-eotabfitkmtof d 
patm-bteuliial parVA aftg fattric rcecrtlOQ, rje 
oarpcal treatwa I of (bplEatloca of abfientar}’ tji^ 

ea ltn«r«au cTvti. (s t enc CTota, m Demo dapl^ >0 r 

Coctirl of Wi oorri j ^ tradenefet, joA Deemrprea- 
boobtRoOBMaief ntiatbalafaRractiBe,)05. Treat 
meal ef eat Uwu a cf nkm n ncaQ bcopiijh, 7 
Rx-ajtaUbtaAt d pitTo-bbaibal paw^T iftre 
oRdc mceboo. cor sp' R n ec tm la J offai J ttaij ef 
BtMbal oUm ic tl oB, 9 4 SlmpM Doo-^vdfic aterr 
d Rfioe-Dns. 007 

lotrawnaa flsid adiabiSnlM, W 10 aad tkc tri ljU 
baboer ue 

lotoii cA, lelrtcmlal ctArnku ef fcAntai; babar 


flcatlcs aod maaacciarnt, 78. UrolotkaJ nccti ef 
bTpcTtcmoB, nS Poiirc^ aWr^, nj, UectJ of 
tj p rjumu tal cnimdc byperpajmt Ljiu i ijWB ce, of do^ 
9*4 

Ewe, FomUcs of iraa|^ erda °f *f 

apparatot, yer Fare((D bodr artbriiia, S97 
EooaMft, depih of. UrtaAcrpbodt of Rrtoaai, 374 


L< 5 Kmoha d amnia aod anabetla b 73 caoBca- 
tHccaJClof, ao Mrrupmrwt nf pririr dpatoda. mo. 
cmoffjntxn, blanaxeroent ef tre eck dtfa\eT7, iao; 
Aontberia d craarcao oertka 637 Effect cf onieB) 
ojoda QiTirn etber aneitEnfa open af>taalkB of 
OJalotoa] and {*uJ blood at dtfiv^ 7l7 _,j_ 

Labal (ati, SuTfkal aM toatODkal MpecU of endaoa- 
Wel^erljji 

fib Mi nil i‘i modificatkD of laaJarttmy I 3 
LarTnfectocnr pka kr aarrmr field apeatte, ^ 

I iFjLicnfaoara, \ coco after aad laiTacectaaiy foemf®™ 

btyax, 137 




SURGER\ G'i’\T:COLOG\ AND OBSTETRICS 


OndHioo, caret erf pibcittrttiTt reentjen thompf oe 
cmriui p hyifc d u tT goj 

Orjits timM, Ano^ uid, la W»d bjiuj 6 5 

Oxyfenadne, ECcet erf nlLraai oiUe cnyTTii etber rnMMb*- 
tk npoa, erf DMirraa] nd fetal btood at deS\n7 787 


Prrfentkicii of abdoctbal rhem, DtontVjo 
vlth cnmeUcf peiitocftk foDiWfat, ed 977 
FeiluM ] uacTB, 

Peritmia, Ucacfanniterf ckretuc pehle urfmkB*, $70 
Awtoesy erf nbpvrftoDeal eteaa uid Dcamaitaci 
itfcUuq ta nkdoa to a( fetnMh pelric rU- 

cm, 84J BmdIu W tratraeit to tcou tpfXBiSddt, 




Pc dtr ii iri ^ tpmiSBt. DuUncioo fnrtaftd Itk 

tac, faOOTtax pafondeu of ihdnwhal vticeii. «d 


nojTta, IttB^oASC of Itc*, moot^ tad lairnx tn 

ant ] decade* erf Of LA^TqRCtaay plea (or 

nunv 6tid opendoo. j 7 RetnfibatTDC**! 
doc* fdtl tanckftd baaawr b a i e*, radeetw «rf pre- 
cedsr* for *cuKkr<fLied opmtm 8>4 UecdoM orf 
Eaeabetet aod beds orf pt»r7T.fnA ott)pa. 8S 
P^mde ame, Tmtrarat erf tcote or rrrciLl porfmeBaTy 
*b«e*», 47 

ntsltuy t^aad, R*ttoc«l maoafnDrat of B>ene>paov td 


Pnamr lUcifCmeat erf dfrcTtkohai d UaUo, alB) 
ties U trta ted by tmaarttlnl [mtatk rotc&B, 

Tw. pceaUtfc broptah. ^ 

startMoy BK^Qcitlea eJ dan Mr 


P AD? C ^ i ltum taf ttodyerf ta hrmifr brf{Mrytni:tl0- 
detetd ^nan erf (pU^ererf O1I& 8 Inpataaxal 
dnu dlVm- , D ia flpoei* ud fuiKku erauacoDeet orf 
duneJe irfuodll*, 3 3 rKrtnl, m ptuenct orf Eado- 
DCtrVnk. rd. 848 

r*lat DoobU docjprirM of pcrtkilj ctrft, aad eksfa 
tiom erf vftk cocnplrt dm*, 8 3 
ranlbomer Effect* orf 1 tpuluj c n Ul ehrante hypwpara- 
tbyrddian oa tbe kklo^ erf doc. 9*3 
rErttbyrdd, Effect* erf upe i luMij Ul chnnlc bypr i pata- 
t h jTorfd ^ ao UdnCT d ddc, 9 ] 

Pdrl uaetij ' 3J *u a{ n »mt erf dcItk dyttock, 309 
rddi, 31*ii*(eB>ecit orf pebne drato^ 509 Aiaioaiy erf 
febperhooeal ttsoe* uxt hcuaetitoa* UidlIiuc* faa 
irUtion to u^y of fen^ pdrte ibin», 643 
rmfotfctl, Liidwlc’ ancka*, 40 


pedae*] pratatectocay 
Prwtatfc taijeTT et' 
rreatatectmy BidjctJ 


«3 


pcfki^ mr«Ifc*tka erf ebsc, 


Preteta Mtaiala ud, Ucten b prr-eprmb taj m 
oprratlTa cxrr erf foriiical padm *8 
rretbnedrfs, Cootttrf erf beoaxTlaick cesdnrirt, jDrf, Cc«. 

eariioQ erf fifirtaya md-leseherf 
Umd at defl\e3T, ptt Ounf da» arf krd* erf «>. 
tenal tad end Uo^ t defimy n»6 
PnliBomiy tlit cf , Trratnieat erf ocbtc ernmt, 47 
rihaeoary rrTihnflwB, mio crfonqfw 93^ 

threwb a 3 *> W® 

False, Blood pjt a ajL tad pam late dHate* dwli( dy 
Torfdccteaj 73 

PaxtadoB, Rr^ts erf trcatiBest ta t< 


'OADTUU, Ead-nsdt* orf cucbccDt erf btadde tEtU^ 
IVbT yrf 

Trratmnt orf esinuha vnadt, Mta «e t on 
in «Ucb btaries wtt* caord hr drake kv 107] 
Rertoirfcmeld, Eadoforldcd* orf djaeld, tad rtetoa, jt 
Rt tUu n, EodnDctxicarfi orf dyrradd . Kcteid^Bld od, lyl 
OpentrfUty tad bKl or* that iacm*e entUty d or 
aacmerf *9 Sctkal tmtiaetl erf Jukifhnif 
tlmrtttry tract, entrraciDna cyttc v 

Druedann, *93 

Respiratte, DUtsrfaiiam ki dmltdcB ud, b ebtoic 
tlee erf Uood flov ta tad freu brtrt, 7U1 £>«> ^ 
rapt tdae CM poiBiewy dnUttke, 

Iirfitbee erf ud lb rt&atSBi^ 


Ruptntny tncL Irditbee erf ud lb nia dbrt ^at 
hmt, 37: Poeapmth jmiKtmuj nr^lrbwii 
49 , ktUbensUp erf UitKl—r^j y to 


Bttai, 6pmdae mala to deudaint erf, tt RutiiM 
Ual nifty Seboerf erf >Ie£ccBE 934 *tlA ^ 

rmlb erf c^watieet (or Kpuabni erf ttfottjd m 


4 Report 


PliTL* prutebi, CootTonrd ftnl tberapy Itb baBstoatt. 

tproSc crtvltT tad, ddercthitoo^ 830 
PlrtbyaDOcraph, iSchtl, u taeasorr erf pmpWia] dreota- 
iWi 

Pima, Carat lojourt, 4 3 Pnaclplrt to tieatiacal of ra- 
gTiiit,4g7 PrebrfaBorftabeTnkaartBpymtttboodt. 

FVonl earhy Saryktl trEahmt orf dapbeathn* erf «b- 
Drattiy tract, roteraceaeoi cyatt, ratcHc O*^ ^ 
tleam *93 

Pamaotberix, TiraCiamt orf mente or rtcml pnlmootiy 

thtcr«,47 

PrernlBCy cotnpllcttkici. IIei)i4tatBt»erf (nabrfHralrtird, 3 


fenutry (roiB 9*9- 938.4: 

drUebmeai erf, it Jli^ C 

tl«* for detadnoenl erf, t Hbaek Ey* ud 'Em k 
fir mjT y 4 38 nrf lyrraft n* rferi i f f B ti aTk «, 

at tbe ^aaprfds Eyr E«r,’Soa*tDdTk»ttB^ 3 fcl. 


RootjrDCpapiiy Raeattrn o l oclral kady erf tn*3*baf il- 
ttiDCtloB, 914 , 

Bern teen Iben^ Cueer erf brettt, 8 Electa**- 
titthe, on OT>jlaa pb7%leikn poj 
Robber brtu, let vattiac CBti, 84 * 


S VECOilAorfbet* C uamtd r e neryto 
bone taiaoTt,j33 

Scan, orf tden, rtialyilf orf lowrr Itl 


Meatarmcab erf otcThM cootraetke* la bte, <tody e^ 
j ptlrena a-ltb Ldrrfod tuema pb. sg Usnaemret 
orf prMc dyatocit, fat TcseiBk* ^ S 1 Infected 
ectopic, fafectrd prMc hmatoerW. 7 3 TiretiDeBt 
erf •pnattnrcn*, tbreateoed. or baUbal abertn. 
T«3 

ProcFftnooo, Eadoertoe tb^i ip y to obatrtrlo tod o^i«- 
etlocy, jDj 

Prccaa(to.Traarmt orf tponaarmi, tkrratcar^ or tutor 


4*6 


(Xuratment orf caictoeu* orf cervu tad 


S ristira, Piutiud rd tolmTTtetnal dkea, 
Sdrral Kan, Piialjti* erf Dd ^ad, 
ScoboJl, tt* tj i i cj ii u nital ptodoclka tr 
don, cm ta ajaj fadcB erf erUtoa 
Srxnflaaar cartOacr Forcendon orf 4. 

orf kara, olorfradans on C 
Srpo*. pbaiyucueoM*, lalecdcB* o' 
erf pbaiya^al crlito, 83 
SeptirriHia, Tmhrawt atapfcyi 



/ 




rrcnl dislocation 

. recurrent 

'^urpe-'^ Itcatwcn jcclum. 136’ 

.oatdet jo'nt. S' ^eclosipnoiy J„,„tary ^ct 

0 ^ g43 i_ncic. oil ^ tinnsoi n 4 nr\\e 7 ^» 


, r^O VOfUlt^r. ProWem ior^ i" 

conipti-l^^rin-^iU ^eino 

‘•"" Ueatinen n,l nrolcin toeW 

“■' ‘*”"r ,.««••»” ”' •" 


““““' 1 , „-««r U' 
* 5 S“r «.?> »'iS!'S*“”rs'U“. 

Aranas*'- pa«'''^„,’ paranasal, ^ oid, 

Smusilis. U'»E" ucatment 

e‘^^ .. -,*,r ncro^'r . .. ctTp.ntocc 


»«,’"“SopW. “J*' , WMet 

^■“•rKS „„ siSfa P»« ■” "“““ 


“ 5 S«S o, p- '“ "“”” 

5 nma\W^;^"laogiaP''y’/’^ „aS 

\urf\bei roS^ ntAVics'®^^* 

p\wn,Spt<in nrac'i'0^^'°^%cd 

Sn\aicciom>'J°LicaUons,l^ " otsocauo'i b 
,p\inis ':°",'-nrcr, Considc^^j " ry, 632 bacicr'® 

Slain, Vool’ssd'-.'S; ^ptnors oi ^iccmla 

^'"'";nd “dicca ot. scpti 

SwiMtococcus, Tr ,„iropic Vio”"'’"'' 

i n,ca\ use ot , gasUic in'*^ 

Sicn\iV> , ^pim, 99^ in acbtorbydn ^ 

nanvniates^ j ressanlin „ A.scpWb, p^abte 'o 
Slomacb.Sccreto'y /IJ omn ol. ^ mosis ^“^^toinacb 

olpalienlsii^t asepV'C ^ ^i^pba^s. ^{ppina^ 
lion, ^^eni ^atimcnWO " InctudwE^ img area 
an> sepo'"; ° . inlcsunc) , i >■ ^5 acid s/f ' rgasltos 
smab or ? jpblolat c-'^'^^a-idar ‘J','’'^onous gas 
ilcscnplio" arptbodots._ -R.Pbtegni .pa; 


*- 1.endonsi^^39^ and s^^u^e^ > Tical 

^Rnd°cVt cute ot b> 1 pI^uUics and 

aycr ot tbempi cn , 

ot - cab^ ^ 

"TaU 0 °l " 
l^dCniVic^r.^;bicbin,un«' . ....pU' 


T-Viaooide'aod’ \ocs'.bcs y^eiap) btoodPJ^ 

mccu^cs ^n^nc — ric ^ irlcct-O^n^ * ' 

Tbyrp"^.'^ ivbiic and A^ Orleans, ^ poilc , 

.ti ot 1 ouisiana o^idccvomi 

Tbjtoto^op^^’auac^nrgciy mouib, PY-^iaim'-nt 

cina mOi 




BOOK REVIEWS 


Ui&, Fdcar, DAsroRTii, CiiVRins II, nnci Doi^a, 
Edtwru V Sax ind Intcrml Sccrctinns, t Sur\cs of 
Rtccnt Rcacnrch Fdited In I d^nr \llcn, Clnrlcs X 
Danforth and Ldwnrd \ lloisj W ah forcuord'? bj 
Robert M \crkcs, ^54 

texaation for Research in Xenons and Mental lli-^casc 
Vol iS of a Senes of Rcsoircli I’nblications T he Cir 
dilation of the Rmin and Spinal Cord, a Sjniposium 
on Blood Suppl> The Proceedings of the \ssociation. 
New \orl, December 17 and eS, 1937, ei;i 
Beesly and Johnston’s Nfanual of Surgical Vintomj Re 
\ased b) John rtiaice and Robert \\ alnislca 5th ed , 
nil 

BERTwasTLs:, V P A Dc'criptnc \tlas of Radiogra])hs, 
an \id to Modem Clinical Methods 4th rc\ cnl ed , 
728 

Bbo, Robert Textbook of Xenons Diseases Tnnslatcd 
and enlarged by Webb Haymaker from the sth 
German ed , 983 

Blech, Gustaaus M Clinical Tlcctrosurgcn W itli 
chapters by Hector Alfred Colwell and Brian Welling 
ton Windcyer, 1.7 

CiitPBEiL, Willis C Opcratiac Orthopedic--, S55 
OmpornER, Frederick A Textbook of Surgeo By 
Amencan Authors Ldited by Frcdcnck Christopher 
a ed re\ , 2J4 

ttiK, K C Positioning in Radiographa , 737 
u-t^ W E Le Gpos The Tissues of the Boily , an 
Introduebon to the Studa of \natomy, iiii 

^ '^Brous Oxide-Oxygen \nestJiesia, 
rnir'u Viewpoint and Technique, 083 

Coil Warden H, and 1 ulxn, Rodert Te!xtbook of 
„ Surgery 2d ed , 252 

^ WiLEKSKA, XATnw D Pen 
P \nscular Diseases, Diagnosis and Treatment, 

Pn 

Cyril B Untoward Lflects of Xitrous Oxide 
1 arbcu'ar Reference to Residual 
Forewn^ K Mamfcstations W itli 

Ellep Nandcll Henderson, 984 

Tumors of Ui^Sk 


Skin, Benign and 


Ficvm ^ 1109 - s, 

GoinziEHEo Niiv A ^'Flircs ed , SsO 

TIi^ .iri 'Lax a The EndfV-nnn nl-iMrle 


liOLnziEHEE. M.v A ^ j ' 

HAMiTl^r^ Endoenne Glands, 253 

iEi’rpb^^f ^Medical Publications The 

the PccinSi Bra^ial Plexus, with 


ttePw^l xr“^ P'“us, with a Note on 

^ttSER, Eun. n Tendon Twist, 252 

A“srs”r' 

Holdlvs’ John^^ i^*^ Rectum and Colon, 9S3 

H09 Circulatory Diseases of the DxtrcmiUes, 

FL«cntaho^^,P™?r'^'’^B3my , a Bnef Systematic 

Ritfv,.- Tx , *he Macrosrnnir rtf 


l^cscntatjon nf fi,« xr o^'mciuulu 

Body, 255 J^Iacroscopic Structure of the 


J'^^OESO 


EiATOEi Crr ^ 

of the ^ BcTRiiAN, Herman J Dis 
tEsoa. p n Throat 2d ed . 727 


E R j-uTOUL 2a ea , 727 

^^^Uonsuqr Jdld^gs^ Anatomy 

*''"SSY,° La,^.,c°e''' ’ a’ . and O’SnAuen- 

OREVCE Oxford Medical Publications 


Pulmonary Tuberculosis, Pathology, Diagnosis, Man 
agement and Prevention, 729 
I \M Rom KTS, CinRic, SiiARitvN, Albert, W'alKfr, 
kiSMTii, and W'lisNiR, B P Stenhty and Im- 
piircd Icrtihtv, Pathogenesis, Diagnosis and Treat 
mint W ith a 1 orew ord Liy T he Rt Hon EordHorder, 
0S4 

Llci I RC, 1 RI'JII PIC P , and Moke \u, Pierre Lcs moig 
nons douloureux, 729 

Li Ricm , Ri nC The Surgery of Pain Translated and 
cditcil b\ Archibald Young, S56 
1 ILJIACR WTZ, Eric Cancer Ilandbook of the Tumor 
CliniL Stanford University School of Mcdicme 
I dittd by I ric LiljtncranLz, 243 
OaisM r, Altos, and Mviiorker, Howard Vancose 
Veins, 254 

Olivir, Ji vs Architecture of the Kidney in Chronic 
Bright’s Disease, 855 

OrJas, O-'CAP and Braln NIi s-ekdez, Eduardo Oxford 
Nlcdical Publications The Heart Sounds in Normal 
and Pathological Conditions, 727 
Pye’s Surgical Handicraft, a Alanual of Surgical Manipula- 
tions, Minor Surgiry, and Other Matters Connected 
wiUi the W’ork of House Surgeons and of Surgical 
Dressers 1 ditcd by Hamilton Bailey iitli ed , 253 
Rvskin, I pfd W’ , and Gr vieui, \ Stepilens Cancer of 
the Colon and Rectum Its Diagnosis and Treatment, 
72S 

Rpasolds, SvMi I l R M Physiology of the Uterus, vvath 
Clinical Correlations With forewords by George \V 
Comer and Robert T I rank, 727 
Sansz, H R, Bvisscu, W' , and Iriedi, E Lehrbuch 
dcr Kocnlgcndiagnosuk 4th enl rev ed Vol 1 — 
Skclctl, Vol . — Inncre Organe, 251 
SenusK, HERncRT H Gynaicology, 728 
Schwartz, Louis, and Tulipan, Louts A Text Book of 
Occupational Diseases of the Skin, 985 
Smith, 1 rfdi rick C Proctology for the General Practi 
tioncr, 255 

Transactions of the Thud International Goiter Conference 
and Uic \mcrican Assoaation for the Study of Goiter 
1938 Joint Meeting, W’ashington, D C, mo 
W'lFNER, iVlex vn-der S Blood Groups and Blood Trans- 
fusion 2d ed , 1109 

WTener, Meyer, and iVlvis, Bennett Y Surgery of the 
Eye, mo 

W’lTHERSPOON, J Thornwell. Chmcol Pathological 
Gynecology, 252 

W'OEF, W’lLEiAM Endocrinology in Modem Practice 2d 
rev ed , 253 

VroMANS, I lEVNK C Sclerosing Therapy, the Injection 
Treatment of Hernia, Hydrocele, Vancose Veins and 
Hemorrhoids Edited by Trank C Yeomans, 836 
Young, BIatthevv, and Russell, \V T Pnvy Council 
Medical Research Counal Special Report Senes, 
No 233 Appendicitis, a Statistical Study, 251 
ZrsssER, IIans, and Bayne Jones, Stanhope A Text- 
book of Bactcnology, the Application of Bactenology 
and Immunology to the Etiology, Diagnosis, Specific 
Therapy and Prevention of Infectious Diseases for 
Students and Practitioners of Medicine and Pubhc 
Health Sth rev ed , 729 



SURGERY G^’VECOLOGY AND OB STETR ICS 


T ]LCER,niM» of add Kcrcdnc b, pr 

(Ac re xct k o, L MeUtod W ■?'»»<»»■■»>. 4d^ 
UUa to urj aepoai of aUiDnitvT cuiJ feaof^acM, 
ttoaadk, niO or krn tctntbw) U. lonidittpf*- 
ttndfitij docriptko « lofctota] odiice cf 4cld «arl 
lofcmtar jq prpttc, P na U e Pi foTonr y/ y btrTmtmmt 
of iDMch Wnjj c rtwit. of, odtfaL, 66 f peptic. StfiA- 
nnr» of utdtVn ud fastnc arUItj ia rtklon of 
i Umliiuttl, 6M- Elkdofr tmtracst of <f Ir^, 
79 Effect of die peroiicktRUiacstoa, (tat to ndcro- 
' ~ ' ' c rtrepto coLO* , 9 Sr Skxpf* bob- 


aoramlc 
ipnuc, d 


of ks, 79}) \eB» drnktka b rarkna 
asd Eu cnctkal dcsificaaa t S Tnatioot ^ W 
Uffa OTUm and tctTOfmle loRctiM, mkv of 11 
lata rod raahij 844- Tccksir^ cf cetmUwd £tUo«, 
lljallas, and ts>n:tie« cf brccfirtat (net 

r^'SataRaara, S 


«yckinjQiks«eaag*edb 7 d 4 tnSaiK« t«7j 
PiiUlcal certL Hexiatmaa cf, j 

UBaa*! Wit EJtrJrt)g> aod trcatiseat of skm of be. 794 
tTretrr E aP o taM Ptalatady of cratg&fgtoainaf lfFi)iCni» 
TiT atyrjfu-a nr# rj 

ta frJrtra, 70- Unttral aad ronal foe^ftratieaa <f 

of 4 fkjtr QSUkafC 

aa^ 78 Cos^iDcaikiMa^daafenefkaeTiinlaal 

Urctaro-fatoctiaB] ExpadsKatal (tody of ore* 

tdmkotatlt^ i fT of m* 

4 w 4 tw,i Jm t*t^ 44 ^ ^ cUciya, JO 
tTratkn, Dc^dennst of proacatk b y p erphjdaa, 5SS 
UiofocT XTrQloc» aipecu of hyvcL eBdoa, 778 
Uuno, CBBtractbea, M cwnoa titt of ta ku prefoatii^ 
dqdrcf 5 patfa^ettbL 4 tiadt »xB tr ap fc, *9 EMb- 
rratn ak ef wetoUtiwid aaa wtuat . jft 

Orvka aoloiptJtiay (or eDdmrlrbdi, » Sarcoiu 
of codooclrkl atnoa, ^ Bitlihaijuarwa of 
(od, jo Cooitdauai of 0 caSed pun- 
ten tad *tbeEt ccH tnaan of vmj 6 j 4 artv 
nrtrto^ od. lA Cardtuca of body of, rep i /fant o 
of UtTO CKak tor 04 Tvan, off j 
Utrcwi cams, Oretcnl cad reiitl oamfficarinct of ord- 
MM of cai i ti j tbdr ctaadficatkc asd Ti a o a |»tM-u t, 
78 ProffiTkmaDdmatmnt^ardoDeiadcerrb 
aad bod}' of Um, too Sprdal (eatOKc* ta oBaafa- 

rr^i »i n L . '«n y diSemh mBj BjBt poalh* ■” 
Uadted tofcaa of pdrk ’beat, 948 

'^^AOtX.\,\cai-fl(irxtca] ckmn of fadda, 

\ aiktaa Tiba, od 7 n Ebolo^ aad tmtoaat of okas 


Aefn. prat B f b riw ci, Tediabjao of coaUard <fiTUa, 
Q^tko, tad te}ectkia of bKscijvtoat, 094 
\ oB QKt t| ifi7 Vraeot dm^tka in arkoae cxtRobr tad 
lu practical dnificaacc, 1*8 
Vrrtcbn, laiabax utiacmiitlcafbctiootof loiSndoflU- 
lowl^ hndar tajdacnpli}' oft- Aktmlri^ modiff- 
OLtiaa at hrilarctocnx 1 } Fordpi bodr crthntb, 
897- rrotradadtatervertcbnldbia, oL ^jo- 
hs dpedoKOttl prodoctfcio and poath cixmtfc*, 
poata and (nk* of laittbral bodjo, 1&39 
Tlcfla Krtex tdbr^ont of Qrv UtMfaacit of ebrade 
pdrfc taftctioei. jjo 
TltalOBiB, aaHi lo fiactona (d Up> 964 
Mttxdn, t, Tnalmrt of cLc b j dc Ucodi&c, bL *49, Vio- 
ado E, Tnatmcfit of ipoottAcoDi, tbratooed, m 
WJtmI tbonioD, t^ prattiM hetm 

la pn-cptiadra naf nutliyr alrTO can at KiTTkal 
patbst, *8 

\afca, tfUT lirjr^iifBWiii and lai}’ afcc tO0y (s caacaref 
hiym, IJ7 


’ y » tor baltDca, tad deciwlTte, ^ Fetal wtlow 
bt. patfo^otntbtj t^ !^^**^}** ta^Mi^a, 


CoBUoUedftaidliorpy — 

lt7 tad ff—P* y«ot« drlHanfattkaa, 

Vbeatpnt oA. TraatBoi ef ^XBtaaraB, tbreatesed, or 


omlrr aota Ob 6 oars b «Uci 

cased 17 dnakr Bv 107} 

Ctacutltl pdadpAct b cleti, 
c ppodk tratOBOt m idem do* ts l aKT O-ocro- 
7*^ Usupf ftl c rtwptocpccea. 987 
Woiad Inkctica, Pibsa^ tad rocoaduy trarion aotwe 
dbemfs of (l8nl6caccr of tcdiaigoe b tradfi tar 

Wrif 7 mlotfat ef eateaah ooada, oMca c«i 6 cam b 
tajodea m ninad by drcabi mv t07J 

Z INX pBLU b b , Effect cf, tnatiocat ce nlcm to 
Eidcto-oeopUlk bcsofjib ttirpcacoccat, 987 



BOOK REVIEWS 


\ii£N, Edgar, Danforth, Charles H , and Dois\, 
Edward A Sex and Internal Secretions, a Sun ey of 
Recent Research. Edited by Edgar Allen, Charles N 
Danforth, and Edward A Doisy With forewords by 
Robert M Yerkes, 2^4 

Association for Research m Nen ous and Mental Disease 
VoL iS of a Senes of Research Publications The Cir- 
culation of the Brain and Spinal Cord, a Symposium 
on Blood Supply The Proceedmgs of the Association, 
New York, December 27 and 28, 1937, 251 
Beesly and Johnston’s Manual of Surgical Anatomy Re- 
vised by John Bruce and Robert Walmsley sth ed , 
nil 


Beetwbiie, a. P a Descnptiie Atlas of Radiographs, 
an Aid to Jlodem Climcal Methods 4th rev enl ed 
728 

Bd>g, Robert Textbook of Nervous Diseases Translated 
and enlarged by Webb Haymaker From the 5th 
Gennan ed , 985 

Biec^ Gdstavds M Chmcal Electrosurgerj With 
^ters by Hector Alfred Colwell and Brian Welling- 
ton \mdeyer, 127 

^EIX, Whus C OperaUve Orthopedics, Set 
GHSimPHEE, Frederick A Textbook of Surgery By 
Amencan Authors Edited by Predenck Chnstopher 
2d ed. rev , 254 

Radiography, 727 

I ^ The Tissu£ of the Body, an 

Study of Anatomy, iiii 

Oxide-Ovgen Anesthesia, 
Coip Viewpomt and Technique, 983 

Gele^ Tlhan, Robert T«tl^ok of 

tJ^ WHUAH S , and WiLENSKY, Nathan D Pen- 
Pneral \ascular Diseases, Diagnosis and Treatment, 

^“^°"’ard Effects of Nitrous Oxide 
Reference to Residual 
Psyc^tnc Manifestations With 
Euer ^‘'°dell Henderson, 984 

Maignant, Tumors of the Skm, Bemgn and 

® Baotenologist, 127 

GotDziEHEE, 6th rev ed , 856 

Endocrme Glands, 253 

Pubhcations The 

HodarsI JomT^ w ^ Rectum and Colon, 983 

1109 Cuculatory Diseases of the Extremities, 

Anatomy, a Bnef Systematic 
T Human Bodv irr *^^uroscopic Structure of the 
ARTERAtORr Cw'^’ 

, ^asesof Ji Md Bueman, Heruan J Dis- 

Jauiesov, E Throat 2d ^ , 727 ■' 

KAv^Gr^'TI. 2 d^^^° 8 “ Anatomy 

I-A^^CT^’^’o^^^'y!AL^,andO’SHADGH- 
“nce Oxford Medical Pubhcations 


Pulmonary Tuberculosis, Pathology, Diagnosis, Man 
agement and Prevention, 729 
Lane-Roblrts, Cedric, Sharhan, Albert, Walker 
Kenneth, and Wiesner, B P Stenhty and Im- 
paired Fertihty, Pathogenesis, Diagnosis and Treat- 
ment With a F orew ord by The Rt Hon Lord Horder 
9S4 

Leclerc, FrLdLric P , and Moreau, Pieree Les moig 
nons douloureux, 729 

Leriche, Ren£ The Surgery of Pam Translated and 
edited by Archibald Young, 856 
Liljencrantz, Eric Cancer Handbook of the Tumor 
Chmc Stanford University School of Medicme 
Edited by Enc Liljencrantz, 253 
OcHSNER, Alton, and Mahorner, Howard Varicose 
Veins, 254 

Oliver^ Jean Architecture of the Kidney m Chrome 
Bright’s Disease, 855 

OrIas, Oscar, and Braun Men^ndez, Eduardo Oxford 
Medical Pubhcations The Heart Sounds m Normal 
and Pathological Conditions, 727 
Pye’s Surgical Handicraft, a Manual of Surgical Mampula- 
tions, himor Surgery, and Other Matters Connected 
with the Work of House Surgeons and of Surgical 
Dressers Edited by Hamilton Bailey nth ed , 253 
Rankin, Fred W , and Graham, A Stephens Cancer of 
the Colon and Rectum Its Diagnosis and Treatment, 
728 

Reynolds, Saiiuel R M Physiology of the Uterus, with 
Chmcal Correlations With forewords by Grorge W 
Comer and Robert T Frank, 727 
ScHiNZ, H R , Baensch, W , and Friedl, E Lehrbuch 
der Roentgendiagnostik 4th enl rev ed Vol i — 
Skelett, VoL 2 — Innere Organe, 251 
ScHUNK, Herbert H GymBcology, 728 
Schwartz, Louis, and Tulipan, Louis A Text Book of 
Occupational Diseases of the Skm, 985 
Smith, Frederick C Proctology for the General Practi- 
tioner, 2SS 

Transactions of the Third International Goiter Conference 
and the Amencan Association for the Study of Goiter 
1938 Jomt Aleetmg, Washmgton, D C , iiio 
Wiener, Alexander S Blood Groups and Blood Trans- 
fusion 2d ed , 1109 

Wiener, Meyer, and Alvis, Bennett Y Surgery of the 
Eye, IIIO 

Witherspoon, J Thornwell. Chmcal Pathological 
Gynecology, 252 

Wolf, William Endocrmology m Modem Practice 2d 
rev ed., 253 

Yeomans, Frank C Sclerosmg Therapy, the Injection 
Treatment of Herma, Hydrocele, Vancose Vems and 
Hemorrhoids Edited by Frank C Yeomans, 856 
Young, Matthew, and Russell, W T Pnvy Couned 
Medical Research Council Speaal Report Senes, 
No 233 Appendiatis, a Statistical Study, 251 
ZmssER, Hans, and Bayne-Jones, Stanhope A Text- 
book of Bactenology, the Appheabon of Bactenology 
and Immunology to the Etiology, Diagnosis, Specific 
Therapy and Prevention of Infecbous Diseases for 
Students and Practitioners of Medicme and Pubhc 
Health 8th rev ed , 729 


